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Foreword
Asset	 and	 liability	management	 (ALM)	 is	 a	 key	 aspect	 of	 risk	management	 in
the	 financial	 services	 industry.	 The	 business	 of	 financial	 services	 firms	 is	 risk
and	 return,	 using	 their	 skills	 in	 the	 measurement	 of	 risks	 to	 make	 profits.	 In
modern	finance,	this	often	involves	using	complex	products.	The	types	of	risks
taken	by	firms	are	often	complex	and	hidden,	reflecting	the	financial	products	on
offer	and	the	wider	marketplace.	As	such,	when	analysing	risks,	it	is	important	to
think	 about	 the	 firm’s	 balance	 sheet	 holistically.	 A	 firm’s	 ALM	 Committee
(ALCO)	 uses	 this	 modus	 operandi,	 managing	 its	 assets	 and	 liabilities,	 and
supervising	 liquidity,	 credit,	 market	 and	 operational	 risks,	 in	 short	 prudential
matters,	at	the	most	senior	level.
Financial	services	firms,	especially	banks,	are	essential	to	the	global	economy.

Therefore,	ALM	is	a	major	aspect	of	their	operations.	Liquidity,	the	ability	of	a
firm	 to	 generate	 money	 at	 often	 short	 notice	 and	 ideally	 low	 cost	 to	 meet	 a
liability	when	it	falls	due,	is	important	to	the	stability	and	smooth	running	of	the
global	 financial	 system.	 Poor	 planning	 has	 an	 impact	 beyond	 the	 individual
financial	 institution.	In	similar	vein,	market	risk,	 including	yield	curve	and	gap
risks,	requires	thoughtful	management,	including	monitoring	and	reporting.
There	is	no	single	metric	that	gives	a	full	picture	of	these	risks.	The	assessment

of	 liquidity	 risk	 needs	 thinking	 about	 on-and	 off-balance	 sheet	 items.	 The
management	 of	 market	 risk	 is	 complicated.	 These	 risks	 often	 overlap.	 ALM
accepts	 this	 by	 monitoring	 them	 simultaneously.	 The	 process	 is	 as	 much
qualitative	 as	 quantitative.	 Some	 observers	 even	 compare	 ALM	 to	 an	 art,	 not
dissimilar	to	stress	testing.	ALCOs	have	to	think	about	future	market	scenarios,
the	 probability	 of	 these	 events	 occurring	 and	 their	 impact,	 and	 take	 action	 to
mitigate	these	risks.	In	addition	to	making	sure	that	the	firm	can	withstand	any
event,	 including	a	stress,	 the	Committee	has	 to	allocate	assets	and	 liabilities	 in
order	 to	 meet	 certain	 objectives,	 profits	 and	 returns	 on	 equity	 (ROE)	 and	 the
discipline	of	liquidity	management.
ALM	 specialists	 have	 a	wide	 variety	 of	 products	 and	 techniques	 to	mitigate

risk.	Some	tools,	 for	example	securitisation,	have	been	around	for	years.	Some
techniques	 use	 fairly	 new	 products,	 for	 example	 credit	 derivatives.	 Moorad’s
magisterial	 work	 brings	 all	 the	 issues	 into	 a	 single	 publication.	 The	 book	 is
written	 in	 an	 easy	 to	 understand	 manner,	 ideal	 for	 both	 practitioners	 and



regulators.	The	book	is	also	practical	for	those	who	want	to	learn	ALM.	There	is
something	for	every	stakeholder	in	this	book.

Irving	Henry	Director	British	Bankers’	Association



Preface
As	Sir	Arthur	Conan	Doyle	would	have	put	it,	so	elementary	a	form	of	literature
as	the	textbook	on	financial	economics	hardly	deserves	the	dignity	of	a	preface.
It	is	possible,	though,	to	bring	some	instant	clarity	to	the	purpose	of	such	a	book
if	we	open	with	a	few	words	here.
The	 traditional	 view	of	 a	 bank	 is	 that	 of	 a	 financial	 institution	 that	 is	 in	 the

business	 of	 taking	 deposits	 and	 advancing	 loans,	 and	which	makes	 its	money
from	 the	 difference	 in	 interest	 rate	 paid	 and	 received	 on	 these	 two	 products.
While	 this	 quaint	 image	would	 have	 been	 true	 a	 few	 hundred	 years	 ago,	 it	 is
decidedly	incomplete	today.	The	modern	banking	institution	is	a	complex	beast,
which	 in	 many	 cases	 operates	 in	 a	 wide	 range	 of	 products	 and	 services	 and
across	 international	markets.	Banks	are	 the	cornerstone	of	 the	global	economy,
and	 at	 the	 highest	 level	 the	 banking	 sector	 influences,	 and	 is	 influenced	 by,
macroeconomic	 trends	 such	 as	 GDP	 growth,	 central	 bank	 base	 interest	 rates,
equity	 and	 debt	 capital	 markets	 activity,	 and	 the	 supply	 and	 demand	 for
investments	and	credit.
However,	notwithstanding	our	first	statement	that	banks	now	engage	in	many

complex	activities	outside	traditional	borrowing	and	lending,	we	must	remember
that	at	the	core	of	all	capital	markets	activity	lies	the	need	to	bring	together	the
suppliers	of	capital	with	the	borrowers	of	capital.	This	was	the	original	business
logic	behind	the	very	first	banks,	so	in	that	respect	very	little	has	changed!	There
is	much	 other	 activity	 surrounding	 this	 basic	 function	 in	 the	markets,	 but	 this
need	is	paramount.	Hence	a	key	ingredient	in	bank	strategy	is	 the	management
of	 its	 assets	 and	 liabilities.	 It	 is	 this	 that	 is	 the	 subject	of	 this	book:	Asset	 and
Liability	 Management	 (ALM).	 These	 days	 there	 are	 a	 large	 number	 of
instruments,	 in	 cash	 and	 derivative	 form,	 that	 make	 up	 a	 bank’s	 assets	 and
liabilities.	No	matter.	For	the	ALM	desk	in	a	bank,	the	cash	assets	and	liabilities
are	 king	 and	must	 be	managed	prudently.	That	 there	 is	more	 to	 this	 than	may
meet	the	eye	is	apparent	immediately	from	the	thickness	of	this	book!
Let	us	set	the	scene	further	with	some	discussion	on	banks.

Introduction



Banking	operations	encompass	a	wide	range	of	activities,	all	of	which	contribute
to	 the	 asset	 and	 liability	 profile	 of	 a	 bank.	 Table	 P.1	 shows	 selected	 banking
activities,	 and	 the	 type	 of	 risk	 exposure	 they	 represent.	 The	 terms	 used	 in	 the
table,	such	as	“market	risk”,	are	explained	elsewhere	in	this	book.	In	Chapter	2
we	discuss	 elementary	 aspects	 of	 financial	 analysis,	 using	key	 financial	 ratios,
that	 are	used	 to	 examine	 the	profitability	 and	asset	quality	of	 a	bank.	We	also
discuss	bank	regulation	and	the	concept	of	bank	capital.

Table	P.1	Selected	banking	activities	and	services
Service	or	function Revenue	generated Risk
Lending
–	Retail Interest	income,	fees Credit,	Market
–	Commercial Interest	income,	fees Credit,	Market
–	Mortgage Interest	income,	fees Credit,	Market
–	Syndicated Trading,	interest	income,	fees Credit,	Market
Credit	cards Interest	income,	fees Credit,	Operational
Project	finance Interest	income,	fees Credit
Trade	finance Interest	income,	fees Credit,	Operational
Cash	management
–	Processing Fees Operational
–	Payments Fees Credit,	Operational
Custodian Fees Credit,	Operational
Private	banking Commission	income,	interest	income,	fees Operational
Asset	management Fees,	performance	payments Credit,	Market,	Operational
Capital	markets
–	Investment	banking Fees Credit,	Market
–	Corporate	finance Fees Credit,	Market
–	Equities Trading	income,	fees Credit,	Market
–	Bonds Trading	income,	interest	income,	fees Credit,	Market
–	Foreign	exchange Trading	income,	fees Credit,	Market
–	Derivatives Trading	income,	interest	income,	fees Credit,	Market

Before	considering	the	concept	of	ALM,	all	readers	should	be	familiar	with	the
way	a	bank’s	earnings	and	performance	are	reported	in	its	financial	statements.
A	bank’s	 income	 statement	will	 break	down	 the	 earnings	 by	 type,	 as	we	have
defined	 in	 Table	 P.1.	 So	we	 need	 to	 be	 familiar	with	 interest	 income,	 trading
income	and	so	on.	The	other	 side	of	an	 income	statement	 is	 the	costs,	 such	as
operating	expenses	and	bad	loan	provisions.
That	 the	 universe	 of	 banks	 encompasses	many	 different	 varieties	 of	 beast	 is

evident	 from	 the	 way	 they	 earn	 their	 money.	 Traditional	 banking	 institutions,
perhaps	typified	by	a	regional	bank	in	the	United	States	or	a	building	society	in
the	 United	 Kingdom,	 will	 generate	 a	 much	 greater	 share	 of	 their	 revenues
through	 net	 interest	 income	 than	 trading	 income,	 and	 vice	 versa	 for	 an
investment	bank	such	as	Lehman	International	or	Merrill	Lynch.	The	latter	firms



will	earn	a	greater	share	of	their	revenues	through	fees	and	trading	income.
During	 2004	 a	 regional	 European	 bank	 reported	 the	 following	 earnings

breakdown,	as	shown	in	Table	P.2.

Table	P.2	European	regional	bank,	earnings	structure	2004

Source:	Author’s	notes.

Core	operating	income%	share
Net	interest	income 62
Fees	and	commissions 27
Trading	income 11

However,	this	breakdown	varies	widely	across	regions	and	banks,	and	in	fact
would	 be	 reversed	 at	 an	 investment	 bank	 whose	 core	 operating	 activity	 was
market-making	and	proprietary	trading.
Let	us	consider	now	the	different	types	of	income	stream	and	costs.

Interest	income
Interest	 income,	or	net	 interest	 income	(NII),	 is	 the	main	source	of	revenue	for
the	 majority	 of	 banks	 worldwide.	 As	 we	 saw	 from	 Table	 P.2,	 it	 can	 form
upwards	 of	 60%	 of	 operating	 income,	 and	 for	 smaller	 banks	 and	 building
societies	it	reaches	80%	or	more.
NII	 is	 generated	 from	 lending	 activity	 and	 interest-bearing	 assets,	 the	 “net”

return	is	this	interest	income	minus	the	cost	of	funding	the	loans.	Funding,	which
is	a	cost	to	the	bank,	is	obtained	from	a	wide	variety	of	sources.	For	many	banks,
deposits	 are	a	key	 source	of	 funding,	 as	well	 as	one	of	 the	cheapest.	They	are
generally	 short-term,	 though,	 or	 available	 on	 demand,	 so	 they	 must	 be
supplemented	with	 longer	 term	 funding.	Other	 sources	of	 funds	 include	 senior
debt,	in	the	form	of	bonds,	securitised	bonds	and	money	market	paper.
NII	is	sensitive	to	both	credit	risk	and	market	risk.	Market	risk,	which	we	will

look	at	 later,	 is	essentially	 interest-rate	risk	for	 loans	and	deposits.	Interest-rate
risk	 will	 be	 driven	 by	 the	maturity	 structure	 of	 the	 loan	 book,	 as	 well	 as	 the
match	 (or	mismatch)	between	 the	maturity	of	 the	 loans	against	 the	maturity	of
the	funding.	This	is	known	as	the	interest-rate	gap.

Fees	and	commissions
Banks	generate	fee	income	as	a	result	of	the	provision	of	services	to	customers.
Fee	 income	 is	 very	 popular	 with	 bank	 senior	 management	 because	 it	 is	 less



volatile	and	not	susceptible	to	market	risk	like	trading	income	or	even	NII.	There
is	 also	 no	 credit	 risk	 because	 the	 fees	 are	 often	 paid	 up	 front.	There	 are	 other
benefits	as	well,	such	as	the	opportunity	to	build	up	a	diversified	customer	base
for	this	additional	range	of	services,	but	these	are	of	less	concern	to	a	bank	ALM
desk.
Fee	 income	 uses	 less	 capital	 and	 also	 carries	 no	market	 risk,	 but	 does	 carry

other	risks	such	as	operational	risk.

Trading	income
Banks	 generate	 trading	 income	 through	 trading	 activity	 in	 financial	 products
such	as	equities	(shares),	bonds	and	derivative	instruments.	This	includes	acting
as	 a	 dealer	 or	 market-maker	 in	 these	 products,	 as	 well	 as	 taking	 proprietary
positions	for	speculative	purposes.	Running	positions	in	securities	(as	opposed	to
derivatives)	in	some	cases	generates	interest	income,	some	banks	strip	this	out	of
the	capital	gain	made	when	the	security	is	traded	to	profit,	while	others	include	it
as	part	of	overall	trading	income.
Trading	 income	is	 the	most	volatile	 income	source	for	a	bank.	 It	also	carries

relatively	 high	 market	 risk,	 as	 well	 as	 not	 inconsiderable	 credit	 risk.	 Many
banks,	although	by	no	means	all,	use	 the	Value-at-Risk	 (VaR)	methodology	 to
measure	the	risk	arising	from	trading	activity,	which	gives	a	statistical	measure
of	 expected	 losses	 to	 the	 trading	 portfolio	 under	 certain	 selected	 market
scenarios.

Costs
Bank	 operating	 costs	 comprise	 staff	 costs,	 as	 well	 as	 other	 costs	 such	 as
premises,	 information	 technology	 and	 equipment	 costs.	 Further	 significant
elements	of	 cost	 are	provisions	 for	 loan	 losses,	which	are	 a	 charge	against	 the
loan	 revenues	of	 the	 bank.	The	provision	 is	 based	on	 a	 subjective	measure	 by
management	of	how	much	of	the	loan	portfolio	can	be	expected	to	be	repaid	by
the	borrower.

The	capital	markets
Capital	markets	is	the	term	used	to	describe	the	market	for	raising	and	investing
finance.	 The	 economies	 of	 developed	 countries	 and	 a	 large	 number	 of



developing	 countries	 are	 based	on	 financial	 systems	 that	 contain	 investors	 and
borrowers,	 markets	 and	 trading	 arrangements.	 A	 market	 can	 be	 one	 in	 the
traditional	sense	such	as	an	exchange	where	financial	instruments	are	bought	and
sold	on	a	trading	floor,	or	it	may	refer	to	one	where	participants	deal	with	each
other	over	 the	 telephone	or	via	 electronic	 screens.	The	basic	principles	 are	 the
same	in	any	type	of	market.	There	are	two	primary	users	of	the	capital	markets:
lenders	 and	 borrowers.	 The	 source	 of	 lenders’	 funds	 is,	 to	 a	 large	 extent,	 the
personal	 sector	 made	 up	 of	 household	 savings	 and	 those	 acting	 as	 their
investment	managers	such	as	 life	assurance	companies	and	pension	 funds.	The
borrowers	 are	 made	 up	 of	 the	 government,	 local	 governments	 and	 companies
(called	 corporates).	 There	 is	 a	 basic	 conflict	 in	 the	 financial	 objectives	 of
borrowers	 and	 lenders,	 in	 that	 those	 who	 are	 investing	 funds	 wish	 to	 remain
liquid,	which	means	they	have	easy	access	to	their	investments.	They	also	wish
to	maximise	the	return	on	their	investment.	A	borrower,	on	the	other	hand,	will
wish	 to	 generate	 maximum	 net	 profit	 on	 its	 activities,	 which	 will	 require
continuous	 investment	 in	 plant,	 equipment,	 human	 resources	 and	 so	 on.	 Such
investment	 will	 therefore	 need	 to	 be	 as	 long-term	 as	 possible.	 Government
borrowing,	as	well,	is	often	related	to	long-term	projects	such	as	the	construction
of	schools,	hospitals	and	roads.	So	while	investors	wish	to	have	ready	access	to
their	cash	and	 invest	short,	borrowers	desire	 funding	 to	be	as	 long	as	possible.
The	 economist	 John	 Hicks1	 referred	 to	 this	 conflict	 as	 the	 “constitutional
weakness”	 of	 financial	 markets,	 especially	 when	 there	 is	 no	 conduit	 through
which	to	reconcile	the	needs	of	lenders	and	borrowers.	To	facilitate	the	efficient
operation	of	financial	markets	and	the	price	mechanism,	intermediaries	exist	 to
bring	together	the	needs	of	lenders	and	borrowers.	A	bank	is	the	best	example	of
this.	Banks	accept	deposits	 from	 investors,	which	make	up	 the	 liability	 side	of
their	balance	sheet,	and	lend	funds	to	borrowers,	which	form	the	assets	on	their
balance	sheet.	If	a	bank	builds	up	a	sufficiently	large	asset	and	liability	base,	it
will	be	able	to	meet	the	needs	of	both	investors	and	borrowers,	as	it	can	maintain
liquidity	 to	meet	 investors’	 requirements,	 as	well	 as	 create	 long-term	assets	 to
meet	 the	 needs	 of	 borrowers.	 The	 bank	 is	 exposed	 to	 two	 primary	 risks	 in
carrying	 out	 its	 operations,	 one	 that	 a	 large	 number	 of	 investors	 decide	 to
withdraw	 their	 funds	 at	 the	 same	 time	 (a	 “run”	 on	 the	 bank),	 or	 that	 large
numbers	 of	 borrowers	 go	 bankrupt	 and	 default	 on	 their	 loans.	 In	 acting	 as	 a
financial	 intermediary,	 the	bank	reduces	 the	risks	 it	 is	exposed	 to	by	spreading
and	pooling	risk	across	a	wide	asset	and	liability	base.
Corporate	borrowers	wishing	to	finance	investment	can	raise	capital	in	various



ways.	The	main	methods	are:
continued	 reinvestment	 of	 the	 profits	 generated	 by	 a	 company’s	 current
operations;
selling	shares	in	the	company,	known	as	equity	capital,	equity	securities	or
equity,	which	confirm	on	buyers	a	share	in	ownership	of	the	company.	The
shareholders	 as	 owners	 have	 the	 right	 to	 vote	 at	 general	meetings	 of	 the
company,	as	well	as	the	right	to	share	in	the	company’s	profits	by	receiving
dividends;
borrowing	money	 from	a	bank,	via	a	bank	 loan.	This	 can	be	a	 short-term
loan	such	as	an	overdraft,	or	a	longer	term	loan	over	two,	three,	five	years
or	even	longer.	Bank	loans	can	be	at	either	a	fixed	or	more	usually,	variable
rate	of	interest;
borrowing	 money	 by	 issuing	 debt	 securities,	 in	 the	 form	 of	 bills,
commercial	 paper	 and	 bonds	 that	 subsequently	 trade	 in	 the	 debt	 capital
market.

The	first	method	may	not	generate	sufficient	funds,	especially	if	a	company	is
seeking	 to	 expand	by	growth	or	 acquisition	of	 other	 companies.	 In	 any	 case	 a
proportion	 of	 annual	 after-tax	 profits	will	 need	 to	 be	 paid	 out	 as	 dividends	 to
shareholders.	 Selling	 further	 shares	 is	 not	 always	 popular	 among	 existing
shareholders	as	 it	dilutes	 the	extent	of	 their	ownership;	 there	are	also	a	host	of
other	factors	to	consider,	including	if	there	is	any	appetite	in	the	market	for	that
company’s	shares.	A	bank	loan	is	often	inflexible,	and	the	interest	rate	charged
by	the	bank	may	be	comparatively	high	for	all	but	the	highest	quality	companies.
However,	it	is	often	the	first	source	of	corporate	finance.	We	say	comparatively,
because	there	is	often	a	cheaper	way	for	corporates	to	borrow	money:	by	tapping
the	bond	and	money	markets.	And	that	is	where	banks	come	in.

Layout	of	the	book
Bank	 Asset	 and	 Liability	 Management	 is	 written	 in	 seven	 parts,	 covering	 the
various	different	but	related	aspects	of	bank	ALM.	These	are:

Part	I	–	Banking	business,	bank	capital	and	debt	market	instruments
Part	II	–	Bank	treasury	asset–liability	management
Part	III	–	Financial	instruments,	applications	and	hedging
Part	 IV	 –	 Funding	 and	 balance-sheet	management	 using	 securitisation	 and
structured	credit	vehicles



Part	V	–	Regulatory	capital	and	the	Basel	rules
Part	VI	–	Treasury	middle	office	operations
Part	VII	–	Applications	software	enclosed	with	the	book.

For	newcomers	to	the	market	there	is	a	primer	on	financial	market	arithmetic
located	in	the	Appendix,	as	well	as	a	Glossary	of	market	terms.
Highlights	of	the	book	include:

a	detailed	look	at	ALM	activity	and	operation	as	undertaken	by	banks	and
securities	houses,	including	risk	management	and	management	reporting;
comprehensive	coverage	of	the	money	markets;
a	look	at	the	syndicated	loan	market;
the	use	of	securitisation	in	balance	sheet	management;
applications	of	synthetic	structured	finance	securities;
yield	curve	analysis,	the	determinants	of	the	swap	spread	and	understanding
the	term	premium;
the	role	of	the	ALM	committee	(ALCO);
coverage	 of	market	 instruments	 including	 interest-rate	 derivatives	 (FRAs,
futures,	 caps,	 floors	 and	 swaps)	 and	 credit	 derivatives,	 and	 their	 use	 and
application	for	hedging	purposes;
calculating	the	credit	risk	exposure	hedge	notional	amount;
the	latest	developments	in	structured	funding	vehicles;
description	 and	 analysis	 of	 structured	 credit	 products	 including
collateralised	 debt	 obligations	 (CDOs)	 and	 structured	 investment	 vehicles
(SIVs),	and	their	application	in	ALM;
the	process	of	structuring	a	securitisation	deal;
synthetic	CDO	note	pricing	and	tranche	correlation;	and
a	look	at	the	Basel	II	regulatory	capital	rules	and	its	implications.

The	book	also	features	a	contribution	from	Andrew	Oliver	of	KBC	Financial
Products	 in	 London,	 who	 wrote	 the	 chapter	 on	 Treasury	 middle	 office
operations.	This	 is	an	 important	element	 in	overall	ALM	for	banks	and	we	are
pleased	to	have	Mr	Oliver’s	expert	opinion	on	this	subject.	Parts	of	the	chapters
on	credit	derivatives	and	CDOs	were	co-authored	with	Abukar	Ali	of	Bloomberg
L.P.,	 Richard	 Pereira	 of	 JPMorgan	 Chase	 and	 Jaffar	 Hussein	 of	 the	 Saudi
National	Commercial	Bank,	and	my	grateful	thanks	to	them.
The	 accompanying	 CD-R	 features	 software	 co-written	 with	 Kevin	 Zhuoshi

Liu,	Rod	Pienaar,	Suleman	Baig,	Abukar	Ali,	Stuart	Turner	and	Didier	Joannas,



and	again	my	grateful	thanks	to	them.
As	 ever,	 the	 intention	 is	 to	 remain	 accessible	 and	 practical	 throughout.	We

hope	this	aim	has	been	achieved.	Comments	on	the	text	are	most	welcome	and
should	be	sent	to	the	author	care	of	John	Wiley	&	Sons	(Asia)	Ltd.
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PART	I

Banking	Business,	Bank	Capital	and	Debt
Market	Instruments	Part	I	is	something	of
a	primer	on	banking,	and	is	designed	to
set	the	scene	for	beginners,	be	they

students	or	practitioners.	We	need	to	be
familiar	with	the	nature	of	banking
business,	as	well	as	the	types	of

instruments	used	in	money	market
trading.	We	also	need	to	be	familiar	with
banking	capital	and	financial	statements,
the	former	preparatory	to	a	discussion	of
regulatory	capital	and	the	Basel	rules,	the

latter	simply	for	general	knowledge
purposes.	So	the	first	part	of	this	book

covers	all	these	areas.
We	begin	with	 a	 look	 at	 the	 fundamentals	 of	 banking	business,	 and	 the

different	 elements	 of	 bank	 capital.	 This	 is	 essentially	 an	 introduction	 into
the	nature	of	banking.	We	then	look	at	financial	statements,	which	comprise
balance	sheet	and	profit	and	loss	account.	The	contents	of	this	chapter	may
appear	more	at	home	in	a	textbook	on	accounting,	but	an	understanding	of



ratio	analysis	is	vital	for	the	ALM	practitioner,	who	is	concerned	with	issues
such	as	return	on	capital.
The	 remainder	 of	 Part	 I	 looks	 at	 financial	 market	 debt	 instruments,

which	 are	 the	 main	 products	 issued	 and	 traded	 by	 banks.	 Chapter	 3
discusses	 money	 market	 instruments	 and	 Chapter	 4	 is	 concerned	 with
capital	 market	 instruments	 or	 bonds.	 For	 undergraduate	 students	 and
junior	 practitioners	 we	 cover	 elements	 of	 financial	 arithmetic,	 which	 are
essential	 to	an	understanding	of	ALM,	 in	 the	Appendix	at	 the	back	of	 the
book.

“[Cassandra	is]	a	bit	 like	me	–	an	achiever.	I’ve	always	been	an	achiever	 ...
...I’ve	never	actually	achieved	anything,	mind...but	I’ve	always	been	up	there
with	a	shout.”

—	Derek	‘Del-Boy’	Trotter,	“The	Jolly	Boys	Outing”
Only	Fools	and	Horses

BBC	TV	1989



PART	II

Bank	Treasury	Asset–Liability
Management

Having	introduced	the	market	instruments,	we	are	in	a	position	to	introduce	the
basics	 of	 asset–liability	 management	 (ALM).	 In	 Part	 II	 we	 review	 the	 main
strands	 of	 the	 discipline,	 including	 a	 look	 at	 the	 role	 of	 the	ALM	Committee
(ALCO)	and	ALCO	reporting.	We	also	consider	 the	yield	curve,	 relative	value
analysis,	 determinants	 of	 the	 swap	 spread	 and	 the	 expected	 magnitude	 of	 the
term	premium,	all	of	which	feed	into	ALM	decision-making.
We	 describe	 the	ALM	 function	 in	 four	 chapters.	 In	Chapter	 5	we	 introduce

basic	 concepts,	 such	 as	 liquidity,	 gap	 and	 the	 cost	 of	 funds.	This	 is	 illustrated
with	 case	 studies	 that	 show	 how	 an	 hypothetical	 medium-sized	 bond	 and
derivatives	 trading	 house,	 which	 we	 call	 XYZ	 Securities	 Limited,	 would
structure	 its	ALM	policy.	 There	 are	 also	 case	 studies	 that	 illustrate	 how	XYZ
would	use	floating-rate	notes	(FRNs)	and	sovereign	bond	portfolios	as	part	of	its
treasury	 management.	 Chapter	 6	 develops	 these	 concepts	 with	 realworld
illustrations.	We	 take	 an	 interlude	 with	 Chapter	 7	 which	 introduces	 the	 basic
techniques	of	money	market	trading	and	hedging;	these	are	essential	elements	in
the	 daily	ALM	process.	 Finally	we	describe	 in	 detail	 the	 function	 of	 the	 bank
ALM	committee	or	ALCO,	in	Chapter	8.



CHAPTER	5

Asset–Liability	Management	I

Asset–liability	management	 (ALM)	 is	 a	 generic	 term	 that	 is	 used	 to	 refer	 to	 a
number	 of	 things	 by	 different	market	 participants.	We	 believe	 however	 that	 it
should	 be	 used	 to	 denote	 specifically	 the	 high-level	 management	 of	 a	 bank’s
assets	 and	 liabilities;	 as	 such	 it	 is	 a	 strategy-level	 discipline	 and	 not	 a	 tactical
one.	 It	 may	 be	 set	 within	 a	 bank’s	 Treasury	 division	 by	 its	 asset–liability
committee	 (ALCO).	 The	 principle	 function	 of	 the	 ALM	 desk	 is	 to	 manage
interest-rate	 risk	and	 liquidity	 risk.	 It	will	also	set	overall	policy	for	credit	 risk
and	credit	risk	management,	although	tactical-level	credit	policy	is	set	at	a	lower
level	within	credit	committees.	Although	the	basic	tenets	of	ALM	would	seem	to
apply	more	to	commercial	banking	rather	than	investment	banking,	in	reality	it	is
applied	to	both	functions.	A	trading	desk	still	deals	in	assets	and	liabilities,	and
these	 must	 be	 managed	 for	 interest-rate	 risk	 and	 liquidity	 risk.	 In	 a	 properly
integrated	 banking	 function	 the	 ALM	 desk	 must	 have	 a	 remit	 overseeing	 all
aspects	of	a	bank’s	operations.
In	this	chapter	we	introduce	the	key	ALM	concepts	of	liquidity,	management

policy	and	the	internal	cost	of	funds.

Basic	concepts
In	financial	markets	 two	main	strands	of	risk	management	are	 interest-rate	risk
and	liquidity	risk.	ALM	practice	is	concerned	with	managing	this	risk.	Interest-
rate	risk	exists	in	two	strands.	The	first	strand	is	the	more	obvious	one,	the	risk
of	changes	in	asset–liability	value	due	to	changes	in	interest	rates.	Such	a	change
impacts	 the	 cash	 flows	 of	 assets	 and	 liabilities,	 or	 rather	 their	 present	 value,
because	financial	instruments	are	valued	with	reference	to	market	interest	rates.
The	second	strand	is	that	associated	with	optionality,	which	arises	with	products
such	as	early	redeemable	loans.	The	other	main	type	of	risk	that	ALM	seeks	to
manage	 is	 liquidity	 risk,	which	 refers	 both	 to	 the	 liquidity	 of	markets	 and	 the
ease	with	which	assets	can	be	translated	to	cash.



ALM	is	conducted	primarily	at	an	overview,	balance	sheet	level.	The	risk	that
is	 managed	 is	 an	 aggregate,	 group-level	 risk.	 This	 makes	 sense	 because	 one
could	not	manage	a	viable	banking	business	by	leaving	interest-rate	and	liquidity
risk	management	at	individual	operating	levels.	We	illustrate	this	in	Figure	5.1,
which	 highlights	 the	 cornerstones	 of	 ALM.	 Essentially,	 interest-rate	 risk
exposure	is	managed	at	the	group	level	by	the	Treasury	desk.	The	drivers	are	the
different	 currency	 interest	 rates,	with	 each	 exposure	 being	made	 up	 of	 the	 net
present	value	(NPV)	of	cash	flow	as	it	changes	with	movements	in	interest	rates.
The	 discount	 rate	 used	 to	 calculate	 the	NPV	 is	 the	 prevailing	market	 rate	 for
each	time	bucket	in	the	term	structure.

Figure	5.1	Cornerstone	of	ALM	philosophy

The	interest-rate	exposure	arises	because	rates	fluctuate	from	day	to	day,	and



continuously	 over	 time.	 The	 primary	 risk	 is	 that	 of	 interest-rate	 reset,	 for
floating-rate	 assets	 and	 liabilities.	 The	 secondary	 risk	 is	 liquidity	 risk:	 unless
assets	and	liabilities	are	matched	by	amount	and	term,	assets	must	be	funded	on
a	 continuous	 rolling	 basis.	 Equally,	 the	 receipt	 of	 funds	 must	 be	 placed	 on	 a
continuous	 basis.	 Whether	 an	 asset	 carries	 a	 fixed	 or	 floating-rate	 reset	 will
determine	its	exposure	to	interest-rate	fluctuations.	Where	an	asset	is	marked	at	a
fixed	rate,	a	rise	in	rates	will	reduce	its	NPV	and	so	reduce	its	value	to	the	bank.
This	 is	 intuitively	 easy	 to	grasp,	 even	without	 recourse	 to	 financial	 arithmetic,
because	we	can	see	that	the	asset	is	now	paying	a	below-market	rate	of	interest.
Or	we	can	think	of	it	as	a	loss	due	to	opportunity	cost	foregone,	since	the	assets
are	earning	below	what	they	could	earn	if	they	were	employed	elsewhere	in	the
market.	The	opposite	applies	if	there	is	a	fall	in	rates:	this	causes	the	NPV	of	the
asset	to	rise.	For	assets	marked	at	a	floating-rate	of	interest,	the	risk	exposure	to
fluctuating	 rates	 is	 lower,	because	 the	 rate	 receivable	on	 the	 asset	will	 reset	 at
periodic	intervals,	which	will	allow	for	changes	in	market	rates.
We	speak	of	 risk	exposure	as	being	 for	 the	group	as	a	whole.	This	exposure

must	therefore	aggregate	the	net	risk	of	all	the	bank’s	operating	business.	Even
for	 the	 simplest	 banking	 operation,	 we	 can	 see	 that	 this	 will	 produce	 a	 net
mismatch	 between	 assets	 and	 liabilities,	 because	 different	 business	 lines	 will
have	differing	objectives	for	their	individual	books.	This	mismatch	will	manifest
itself	in	two	ways:

the	mismatch	between	the	different	terms	of	assets	and	liabilities	across	the
term	structure;
the	mismatch	between	the	different	interest	rates	that	each	asset	or	liability
contract	has	been	struck	at.

This	mismatch	is	known	as	the	ALM	gap.	The	first	 type	is	referred	to	as	the
liquidity	 gap,	 while	 the	 second	 is	 known	 as	 the	 interest-rate	 gap.	 We	 value
assets	and	liabilities	at	their	NPV;	hence,	we	can	measure	the	overall	sensitivity
of	the	balance	sheet	NPV	to	changes	in	interest	rates.	As	such	ALM	is	an	art	that
encompasses	aggregate	balance	sheet	risk	management	at	the	group	level.
Figure	5.2	shows	 the	aggregate	group-level	ALM	profile	 for	a	 securities	and

derivatives	trading	house	based	in	London.	There	is	a	slight	term	mismatch	as	no
assets	are	deemed	to	have	“overnight”	maturity	whereas	a	significant	portion	of
funding	 (liabilities)	 is	 in	 the	 overnight	 term.	One	 thing	we	 do	 not	 know	 from
looking	at	Figure	5.2	is	how	this	particular	institution	is	defining	the	maturity	of
its	assets.1	To	place	these	in	the	relevant	maturity	buckets,	one	can	adopt	one	of
two	approaches,	namely:



Figure	5.2	Securities	and	derivatives	trading	house	ALM	profile

the	actual	duration	of	the	assets;
the	“liquidity	duration”,	which	is	the	estimated	time	it	would	take	the	firm
to	 dispose	 of	 its	 assets	 in	 an	 enforced	 or	 “firesale”	 situation,	 such	 as	 a
withdrawal	from	the	business.

Each	 approach	 has	 its	 adherents,	 and	 we	 believe	 that	 actually	 there	 is	 no
“right”	way.	It	 is	up	 to	 the	 individual	 institution	 to	adopt	one	method	and	then
consistently	adhere	to	it.	The	second	approach	has	the	disadvantage,	however,	of
being	inherently	subjective	–	the	estimate	of	the	time	taken	to	dispose	of	an	asset
book	 is	 not	 an	 exact	 science	 and	 is	 little	 more	 than	 educated	 guesswork.
Nevertheless,	 for	 long-dated	 and/or	 illiquid	 assets,	 it	 is	 at	 least	 a	 workable
method	 that	 enables	 practitioners	 to	work	 around	 a	 specified	ALM	 framework
with	regard	to	structuring	the	liability	profile.

Liquidity	gap
There	is	an	obvious	risk	exposure	arising	because	of	liquidity	mismatch	of	assets
and	 liabilities.	 The	maturity	 terms	 will	 not	 match,	 which	 creates	 the	 liquidity
gap.	The	amount	of	assets	and	liabilities	maturing	at	any	one	time	will	also	not
match	(although	overall,	as	we	saw	in	Chapter	2,	by	definition	assets	must	equal
liabilities).	 Liquidity	 risk	 is	 the	 risk	 that	 a	 bank	will	 not	 be	 able	 to	 refinance
assets	as	 liabilities	become	due,	 for	any	reason.2	To	manage	 this,	 the	bank	will



hold	 a	 large	 portion	 of	 assets	 in	 very	 liquid	 form.3	 A	 surplus	 of	 assets	 over
liabilities	 creates	 a	 funding	 requirement.	 If	 there	 is	 a	 surplus	 of	 liabilities,	 the
bank	will	need	to	find	efficient	uses	for	those	funds.	In	either	case,	the	bank	has
a	liquidity	gap.	This	liquidity	can	be	projected	over	time,	so	that	one	knows	what
the	 situation	 is	 each	morning,	 based	 on	 net	 expiring	 assets	 and	 liabilities.	The
projection	will	change	daily	of	course,	due	to	new	business	undertaken	each	day.
We	could	eliminate	liquidity	gap	risk	by	matching	assets	and	liabilities	across

each	time	bucket.	Actually,	at	individual	loan	level	this	is	a	popular	strategy:	if
we	can	 invest	 in	 an	 asset	paying	5.50%	 for	 three	months	 and	 fund	 this	with	 a
three-month	loan	costing	5.00%,	we	have	locked	in	a	50-basis	point	gain	that	is
interest-rate	 risk	 free.	However,	while	 such	 an	 approach	 can	 be	 undertaken	 at
individual	asset	level,	it	would	not	be	possible	at	an	aggregate	level,	or	at	least
not	 possible	 without	 imposing	 severe	 restrictions	 on	 the	 business.	 Hence,
liquidity	risk	is	a	key	consideration	in	ALM.	A	bank	with	a	surplus	of	long-term
assets	 over	 short-term	 liabilities	will	 have	 an	 ongoing	 requirement	 to	 fund	 the
assets	 continuously,	 and	 there	 is	 the	 ever-present	 risk	 that	 funds	 may	 not	 be
available	 as	 and	 when	 they	 are	 required.	 The	 concept	 of	 a	 future	 funding
requirement	is	itself	a	driver	of	interest-rate	risk,	because	the	bank	will	not	know
what	the	future	interest	rates	at	which	it	will	deal	will	be.4	So	a	key	part	of	ALM
involves	managing	and	hedging	this	forward	liquidity	risk.



Definition	and	illustration
To	reiterate	 then,	 the	 liquidity	gap	 is	 the	difference	 in	maturity	between	assets
and	 liabilities	 at	 each	 point	 along	 the	 term	 structure.	Because	 for	many	 banks
ALM	concerns	 itself	with	a	medium-term	management	of	 risk,	 this	will	not	be
beyond	 a	 five-year	 horizon,	 and	 in	many	 cases	will	 be	 considerably	 less	 than
this.	Note	from	Figure	5.2	how	the	longest-dated	time	bucket	in	the	ALM	profile
extends	out	to	only	“12-month	plus”,	so	that	all	 liabilities	longer	than	one	year
were	grouped	in	one	time	bucket.	This	recognises	that	most	liabilities	are	funded
in	 the	money	markets,	 although	 a	 proportion	 of	 funding	 will	 be	much	 longer
term,	up	to	30	years	or	so.
For	 each	 point	 along	 the	 term	 structure	 at	 which	 a	 gap	 exists,	 there	 is

(liquidity)	 gap	 risk	 exposure.	 This	 is	 the	 risk	 that	 funds	 cannot	 be	 raised	 as
required,	or	that	the	rate	payable	on	these	funds	is	prohibitive.5	To	manage	this
risk,	a	bank	must	perforce:

disperse	the	funding	profile	(the	liability	profile)	over	more	than	just	a	short
period	of	 time.	For	 example,	 it	would	be	 excessively	 risky	 to	 concentrate
funding	in	just	the	overnight	to	one-week	time	bucket,	so	a	bank	will	spread
the	profile	across	a	number	of	time	buckets.	Figure	5.3	shows	the	liability
profile	 for	 a	 European	 multi-currency	 asset-backed	 CP	 programme,	 with
liabilities	extending	from	one	month	to	one	year;
manage	 expectations	 so	 that	 large-size	 funding	 requirements	 are	 diarised
well	 in	advance,	as	well	as	not	planned	for	 times	of	 low	liquidity	such	as
the	Christmas	and	New	Year	period;
hold	a	significant	proportion	of	assets	in	the	form	of	very	liquid	instruments
such	as	very	short	term	cash	loans,	T-bills	and	high-quality	short-term	bank
CDs.

Figure	5.3	CP	programme	liability	profile



Observing	the	last	guideline	allows	a	bank	to	maintain	a	reserve	of	liquidity	in
the	event	of	a	funding	crisis,	because	such	assets	can	be	turned	into	cash	at	very
short	notice.
The	size	of	the	liquidity	gap	at	any	one	time	is	never	more	than	a	snapshot	in

time,	because	it	is	constantly	changing	as	new	commitments	are	entered	into	on
both	the	asset	and	liability	side.	For	this	reason	some	writers	speak	of	a	“static”
gap	and	a	“dynamic”	gap,	but	in	practice	one	recognises	that	there	is	only	ever	a
dynamic	 gap,	 because	 the	 position	 changes	 daily.	Hence	we	will	 refer	 only	 to
one	liquidity	gap.
A	further	definition	is	the	“marginal”	gap,	which	is	the	difference	between	the

change	in	assets	and	change	in	liabilities	during	a	specified	time	period.	This	is
also	known	as	the	“incremental”	gap.	If	the	change	in	assets	is	greater	than	the
change	in	liabilities,	this	is	a	positive	marginal	gap,	while	if	the	opposite	applies
this	is	a	negative	marginal	gap.6

We	 illustrate	 these	 values	 in	 Table	 5.1.	 This	 is	 a	 simplified	 asset–liability
profile	 from	a	 regional	European	bank,	 showing	gap	and	marginal	gap	at	 each
time	period.	Note	 that	 the	 liabilities	have	been	structured	 to	produce	an	“ALM
Smile”,	which	 is	 recognised	 to	 follow	prudent	business	practice.	Generally,	no
more	than	20%	of	the	total	funding	should	be	in	the	overnight	to	one-week	time
bucket,	and	similarly	for	the	9–12	month	bucket.	The	marginal	gap	is	measured
as	the	difference	between	the	change	in	assets	and	the	change	in	liabilities	from
one	period	to	the	next.

Table	5.1	Simplified	ALM	profile	for	regional	European	bank



Figure	5.4	shows	the	graphical	profile	of	the	numbers	in	Table	5.1;	and	Figure
5.2	shown	earlier	illustrates	the	“ALM	Smile”.

Figure	5.4	ALM	time	profile



Liquidity	risk
Liquidity	risk	exposure	arises	from	normal	banking	operations.	That	is,	it	exists
irrespective	of	the	type	of	funding	gap,	be	it	excess	assets	over	liabilities	for	any
particular	time	bucket	or	an	excess	of	liabilities	over	assets.	In	other	words,	there
is	a	funding	risk	in	any	case,	either	funds	must	be	obtained	or	surplus	assets	laid
off.	The	liquidity	risk	in	itself	generates	interest-rate	risk,	due	to	the	uncertainty
of	 future	 interest	 rates.	This	 can	be	managed	 through	hedging,	 and	we	discuss
interest-rate	hedging	in	chapters	13,	14	and	15.
If	assets	are	floating-rate,	 there	 is	 less	concern	over	 interest-rate	risk	because

of	the	nature	of	the	interest-rate	reset.	This	also	applies	to	floating-rate	liabilities,
but	 only	 insofar	 that	 these	 match	 floating-rate	 assets.	 Floating-rate	 liabilities
issued	 to	 fund	 fixed-rate	 assets	 create	 forward	 risk	 exposure	 to	 rising	 interest
rates.	Note	that	even	if	both	assets	and	liabilities	are	floating-rate,	they	can	still
generate	 interest-rate	 risk.	 For	 example,	 if	 assets	 pay	 six-month	 Libor	 and
liabilities	pay	three-month	Libor,	there	is	an	interest-rate	spread	risk	between	the
two	 terms.	Such	an	 arrangement	has	 eliminated	 liquidity	 risk,	 but	not	 interest-
rate	spread	risk.
Liquidity	risk	can	be	managed	by	matching	assets	and	liabilities,	or	by	setting

a	 series	 of	 rolling	 term	 loans	 to	 fund	 a	 long-dated	 asset.	 Generally,	 however,
banks	will	have	a	particular	view	of	 future	market	conditions,	and	manage	 the
ALM	book	 in	 line	with	 this	view.	This	would	 leave	 in	place	a	certain	 level	of
liquidity	risk.



Matched	book
The	simplest	way	to	manage	liquidity	and	interest-rate	risk	is	the	matched	book
approach,	also	known	as	cash	matching.	This	is	actually	very	rare	to	observe	in
practice,	even	among	conservative	institutions	such	as	the	smaller	UK	building
societies.	 In	 matched	 book,	 assets	 and	 liabilities,	 and	 their	 time	 profiles,	 are
matched	 as	 closely	 as	 possible.	 This	 includes	 allowing	 for	 the	 amortisation	 of
assets.7	As	well	as	matching	maturities	and	 time	profiles,	 the	 interest-rate	basis
for	both	assets	and	liabilities	will	be	matched.	That	is,	fixed	loans	to	fund	fixed-
rate	 assets,	 and	 the	 same	 for	 floating-rate	 assets	 and	 liabilities.	 Floating-rate
instruments	will	 further	need	 to	match	 the	period	of	each	 interest-rate	 reset,	 to
eliminate	spread	risk.
Under	a	matched	book,	also	known	as	cash	flow	matching,	 in	 theory	there	 is

no	liquidity	gap.	Locking	in	terms	and	interest	rate	bases	will	also	lock	in	profit.
For	 instance,	a	six-month	fixed-rate	 loan	 is	 funded	with	a	six-month	fixed-rate
deposit.	This	would	eliminate	both	liquidity	and	interest-rate	risk.	In	a	customer-
focused	business	it	will	not	be	possible	to	precisely	match	assets	and	liabilities,
but	from	a	macro-level	it	should	be	possible	to	match	the	profiles	fairly	closely,
by	netting	total	exposure	on	both	sides	and	matching	this.	Of	course,	it	may	not
be	desirable	to	run	a	matched	book,	as	this	would	mean	the	ALM	book	was	not
taking	 any	view	 at	 all	 on	 the	 path	 of	 future	 interest	 rates.	Hence	 a	 part	 of	 the
banking	book	 is	usually	 left	unmatched,	 and	 it	 is	 this	part	 that	will	benefit	 (or
lose	out)	if	rates	go	the	way	they	are	expected	to	(or	not!).

Managing	the	gap	with	undated	assets	and	liabilities
We	have	described	a	scenario	of	liquidity	management	where	the	maturity	date
of	both	assets	and	 liabilities	 is	known	with	certainty.	A	 large	part	of	 retail	and
commercial	 banking	 operations	 revolves	 around	 assets	 that	 do	 not	 have	 an
explicit	 maturity	 date	 however.	 These	 include	 current	 account	 overdrafts	 and
credit	card	balances.	They	also	include	drawn	and	undrawn	lines	of	credit.	The
volume	 of	 these	 is	 a	 function	 of	 general	 economic	 conditions,	 and	 can	 be
difficult	 to	predict.	Banks	will	need	to	be	familiar	with	 their	clients’	behaviour
and	 their	 requirements	 over	 time	 to	 be	 able	 to	 assess	when	 and	 for	 how	 long
these	assets	will	be	utilised.
Undated	assets	are	balanced	on	the	other	side	by	non-dated	liabilities,	such	as

non-interest-bearing	 liabilities	 (NIBLs),	 which	 include	 cheque	 accounts	 and



instant-access	 deposit	 accounts.	 The	 latter	 frequently	 attract	 very	 low	 rates	 of
interest,	 and	 are	 usually	 included	 in	 the	 NIBL	 total.	 Undated	 liabilities	 are
treated	 in	 different	 ways	 by	 banks;	 the	 most	 common	 treatment	 places	 these
funds	 in	 the	shortest	 time	bucket,	 the	overnight	 to	one-week	bucket.	However,
this	 means	 the	 firm’s	 gap	 and	 liquidity	 profile	 can	 be	 highly	 volatile	 and
unpredictable,	which	places	greater	strain	on	ALM	management.	For	this	reason
some	 bank’s	 take	 the	 opposite	 approach	 and	 place	 these	 funds	 in	 the	 longest-
dated	bucket,	the	greater-than-12-month	bucket.	A	third	approach	is	to	split	the
total	 undated	 liabilities	 into	 a	 “core”	 balance	 and	 an	 “unstable”	 balance,	 and
place	 the	 first	 in	 the	 long-dated	 bucket	 and	 the	 second	 in	 the	 shortest	 dated
bucket.	The	amount	recognised	as	the	core	balance	will	need	to	be	analysed	over
time,	to	make	sure	that	it	is	accurate.

Managing	liquidity
Managing	liquidity	gaps	and	the	liquidity	process	is	a	continuous,	dynamic	one
because	 the	 ALM	 profile	 of	 a	 bank	 changes	 on	 a	 daily	 basis.	 Liquidity
management	is	the	term	used	to	describe	this	continuous	process	of	raising	and
laying	off	funds,	depending	on	whether	one	is	long	or	short	cash	that	day.
The	basic	premise	is	a	simple	one:	the	bank	must	be	“squared	off”	by	the	end

of	 each	 day,	 which	 means	 that	 the	 net	 cash	 position	 is	 zero.	 Thus,	 liquidity
management	 is	 both	 very	 short-term,	 as	well	 as	 projected	 over	 the	 long	 term,
because	every	position	put	on	today	creates	a	funding	requirement	in	the	future
on	 its	maturity	 date.	The	ALM	desk	must	 be	 aware	 of	 their	 future	 funding	 or
excess	cash	positions	and	act	accordingly,	whether	this	means	raising	funds	now
or	hedging	forward	interest-rate	risk.

The	basic	case:	the	funding	gap
A	funding	requirement	is	dealt	on	the	day	it	occurs.	The	decision	on	how	it	will
be	 treated	will	 factor	 the	 term	 that	 is	 put	 on,	 as	well	 as	 allowing	 for	 any	new
assets	put	on	that	day.	As	funding	is	arranged,	the	gap	at	that	day	will	be	zero.
The	next	day	there	will	be	a	new	funding	requirement	or	surplus,	depending	on
the	net	position	of	the	book.
This	 is	 illustrated	 in	Figure	5.5	on	page	222.	Starting	from	a	flat	position	on

the	 first	 day	 (t0)	 we	 observe	 a	 gap	 (the	 dotted	 line)	 on	 t1,	 which	 is	 closed	 by
putting	on	funding	to	match	the	asset	maturity.	The	amount	of	funding	to	raise,



and	 the	 term	 to	 run	 it	 to,	will	 take	 into	 account	 the	 future	 gap	 as	well	 as	 that
day’s	banking	activities.	So	at	t2	we	observe	a	funding	excess,	which	is	then	laid
off.	 We	 see	 at	 t3	 that	 the	 assets	 invested	 in	 run	 beyond	 the	 maturity	 of	 the
liabilities	at	t2,	so	we	have	a	funding	requirement	again	at	t3.	The	decision	on	the
term	and	amount	will	be	based	on	the	market	view	of	the	ALM	desk.	A	matched
book	approach	may	well	be	taken	where	the	desk	does	not	have	a	strong	view,	or
if	its	view	is	at	odds	with	market	consensus.

Figure	5.5	Funding	position	on	a	daily	basis

There	 are	 also	 external	 factors	 to	 take	 into	 account.	 For	 instance,	 the
availability	of	funds	in	the	market	may	be	limited,	due	to	both	macro-level	issues
and	to	the	bank’s	own	ability	to	raise	funds.	The	former	might	be	during	times	of
market	correction	or	 recession	(a	“credit	crunch”),	while	 the	 latter	 includes	 the
bank’s	credit	lines	with	market	counterparties.	Also	some	funds	will	have	been
raised	 in	 the	 capital	 markets	 and	 this	 cash	 will	 cover	 part	 of	 the	 funding
requirement.	In	addition,	the	ALM	desk	must	consider	the	cost	of	the	funds	it	is
borrowing;	if,	for	example,	it	thought	that	interest	rates	in	the	short	term,	and	for
short-term	periods,	were	 going	 to	 fall,	 it	might	 cover	 the	 gap	with	 only	 short-
term	 funds	 so	 it	 can	 then	 refinance	 at	 the	 expected	 lower	 rates.	 The	 opposite
might	be	done	if	the	desk	thought	rates	would	rise	in	the	near	future.
Running	 a	 liquidity	 gap	 over	 time,	 beyond	 customer	 requirements,	 would

reflect	 a	 particular	 view	 of	 the	 ALM	 desk.	 So	 maintaining	 a	 consistently
underfunded	 position	 suggests	 that	 interest	 rates	 are	 expected	 to	 decline,	 at



which	 longer-term	funds	can	be	 taken	at	cost.	Maintaining	an	over-funded	gap
would	imply	that	the	bank	thinks	rates	will	be	rising,	and	so	longer-term	funds
are	locked	in	now	at	lower	interest	rates.	Even	if	the	net	position	is	dictated	by
customer	 requirements	 (for	 example,	 customers	 placing	 more	 on	 deposit	 than
they	 take	 out	 in	 loans),	 the	 bank	 can	 still	 manage	 the	 resultant	 gap	 in	 the
wholesale	market.
Excess	liabilities	generally	is	a	rare	scenario	in	a	bank	and	it	is	not,	under	most

circumstances,	a	desirable	position	to	be	in.	This	is	because	the	bank	will	have
target	 return	on	capital	 ratios	 to	achieve,	and	 this	 requires	 that	 funds	be	put	 to
work,	 so	 to	 speak,	 by	 acquiring	 assets.	 In	 the	 case	 of	 equity	 capital	 it	 is
imperative	 that	 these	 funds	 are	 properly	 employed.8	 The	 exact	 structure	 of	 the
asset	book	will	depend	on	the	bank’s	view	on	interest	rates	and	the	yield	curve
generally.	 The	 shape	 of	 the	 yield	 curve	 and	 expectations	 on	 this	 will	 also
influence	 the	structure	and	 tenor	of	 the	asset	book.	The	common	practice	 is	 to
spread	assets	across	the	term	structure,	with	varying	maturities.	There	will	also
be	 investments	made	with	 a	 forward	 start	 date,	 to	 lock	 in	 rates	 in	 the	 forward
curve	 now.	Equally,	 some	 investments	will	 be	made	 for	 very	 short	 periods	 so
that	if	interest	rates	rise,	when	the	funds	are	reinvested	they	will	benefit	from	the
higher	rates.

The	basic	case:	illustration
The	basic	case	is	illustrated	in	Table	5.2,	in	two	scenarios.	In	the	first	scenario,
the	 longest-dated	gap	 is	−130,	 so	 the	bank	puts	on	 funding	 for	+130	 to	match
this	tenor	of	three	periods.	The	gap	at	period	t2	is	−410,	so	this	is	matched	with	a
2-period	tenor	funding	position	of	+280.	This	leaves	a	gap	of	−180	at	period	t1,
which	is	then	funded	with	a	1-period	loan.	The	net	position	is	zero	at	each	period
(“squared	off”),	and	the	book	has	been	funded	with	three	bullet	fixed-term	loans.
The	position	is	not	a	matched	book	as	such,	although	there	is	now	no	liquidity
risk	exposure.

Table	5.2	Funding	the	liquidity	gap:	two	examples



In	 the	second	case,	 the	gap	 is	 increasing	from	period	1	 to	period	2.	The	first
period	 is	 funded	 with	 a	 three-period	 and	 a	 two-period	 borrowing	 of	 +50	 and
+200	 respectively.	The	gap	at	 t2	 needs	 to	be	 funded	with	 a	position	 that	 is	not
needed	now.	The	bank	can	cover	 this	with	a	forward-start	 loan	of	+390	at	 t1	or
can	wait	and	act	at	t2.	If	it	does	the	latter	it	may	still	wish	to	hedge	the	interest-
rate	exposure.9

The	liquidity	ratio
The	 liquidity	 ratio	 is	 the	 ratio	 of	 assets	 to	 liabilities.	 It	 is	 a	 short-term	 ratio,



usually	calculated	for	the	money	market	term	only;	that	is,	up	to	one	year.	Under
most	 circumstances,	 and	 certainly	under	 a	 positive	yield	 curve	 environment,	 it
would	be	expected	 to	be	above	1.00;	however,	 this	 is	 less	common	at	 the	very
short	 end	because	 the	 average	 tenor	of	 assets	 is	 often	greater	 than	 the	 average
tenor	of	liabilities.	So	in	the	one-month	to	three-month	period,	and	perhaps	out
to	 six	months,	 the	 ratio	may	well	 be	 less	 than	 one.	 This	 reflects	 the	 fact	 that
short-term	borrowing	is	used	to	fund	longer-term	assets.
A	ratio	of	below	one	is	inefficient	from	an	RoE	point	of	view.	It	represents	an

opportunity	cost	of	return	foregone.	To	manage	it,	banks	may	invest	more	funds
in	the	very	short	term,	but	this	also	presents	its	own	problems	because	the	return
on	these	assets	may	not	be	sufficient.	This	 is	especially	true	in	a	positive	yield
curve	environment.	This	is	one	scenario	where	a	matched	book	approach	will	be
prudent,	because	the	bank	should	be	able	to	lock	in	a	bid–offer	spread	in	the	very
short	 end	 of	 the	 yield	 curve.10	A	more	 risky	 approach	would	 be	 to	 lend	 in	 the
short	 term	 and	 fund	 these	 in	 the	 long	 term,	 but	 this	 would	 create	 problems
because	 the	 term	premium	 in	 the	yield	 curve	will	make	borrowing	 in	 the	 long
term	 expensive	 relative	 to	 the	 return	 on	 short-dated	 assets	 (unless	we	 have	 an
inverted	 yield	 curve).	There	 is	 also	 the	 liquidity	 risk	 associated	with	 the	more
frequent	 rolling	 over	 of	 assets	 compared	 to	 liabilities.	 We	 see	 then,	 that
maintaining	the	liquidity	ratio	carries	something	of	a	cost	for	banks.

Case	study	5.1:	Hypothetical	derivatives	trading
house	ALM	policy	and	profile

We	conclude	this	introduction	to	the	basic	concept	of	ALM	with	a	look	at	the	ALM	policy	and
profile	 of	 a	 hypothetical	 securities	 and	 derivatives	 trading	 house,	 which	 we	 will	 call	 XYZ
Securities	Limited.	The	business	 is	a	 financial	 institution	based	 in	London,	with	a	number	of
business	lines	in	FX,	equity,	and	credit	derivatives	trading	and	market-making.	We	outline	the
various	firm-wide	policies	on	ALM,	cash	management,	liquidity	and	investment	that	have	been
formalised	at	XYZ	Securities.



XYZ	Securities	Limited



Funding	and	ALM
This	note	outlines	the	approach	to	managing	the	asset–liability	profile	that	is	generated	by	the
funding	requirements	of	XYZ	Securities	Limited	(“XYZ”).	The	principal	source	of	funding	is
the	parent	bank.	Funds	are	also	taken	from	a	variety	of	external	sources	(prime	brokerage,	bank
lines,	TRS	and	repo	lines,	a	repo	conduit	and	an	ABCP	programme).	The	overall	management
of	the	ALM	profile	is	centralised	within	XYZ	Treasury	desk.
The	key	objective	of	the	Treasury	desk	is	to	undertake	prudent	management	of	XYZ’s	funding
requirement,	with	regard	 to	 liquidity	management,	 interest-rate	management	(gap	profile)	and
funding	 diversification.	 This	 process	 includes	 management	 information	 and	 reporting.	 The
primary	deliverable	of	the	Treasury	desk	is	the	ALM	report.	This	is	presented	in	Table	5.3	on
page	233.

Table	5.3	XYZ	Securities	Limited	ALM	report	and	profile



ALM	report
The	 ALM	 profile	 of	 all	 combined	 XYZ	 business	 lines	 is	 shown	 in	 Table	 5.3.	 The	 report
comprises	the	following	segments:

the	ALM	report;
asset	liquidity	profile;
liabilities.

We	consider	each	part	next.



ALM	report
This	 report	 summarises	 the	 total	 funding	 requirement	 of	 each	 of	 XYZ’s	 business	 lines.	 The
business	 lines	 are:	 FX,	 interest-rate	 and	 credit	 derivatives	market-making;	 equity	 derivatives
proprietary	trading,	asset	management	and	equity	brokerage.	The	funding	is	profiled	against	the
asset	profile	 to	produce	 the	firm-wide	ALM	profile.	Liability	represents	 the	funding	 taken	by
each	 business	 line.	 They	 are	 set	 out	 in	 accordance	 with	 the	maturity	 term	 structure	 of	 each
constituent	loan	of	the	total	funding	requirement.	The	maturity	buckets	used	are:

overnight
overnight	–	one	week
one	week	–	one	month
one	month	–	three	months
three	months	–	six	months
six	months	–	12	months
over	12	months.

The	 asset	 pool	 is	 distributed	 along	 the	 same	 maturity	 buckets	 in	 accordance	 with	 certain
assumptions.	 These	 assumptions	 are	 concerned	with	 the	 expected	 turnover	 of	 assets	 in	 each
business,	 and	 the	 time	 estimated	 to	 liquidate	 the	 business	 under	 enforced	 conditions.11
Underneath	the	ALM	profile	is	the	gap	profile	(see	Figure	5.6	on	page	233).	Gap	is	defined	as
the	 difference	 between	 assets	 and	 liabilities	 per	 maturity	 bucket;	 it	 shows	 how	 the	 liability
profile	 differs	 from	 the	 asset	 profile.	 It	 is	 also	 a	 snapshot	 that	 reflects	 where	 the	 forward
funding	requirement	lies	at	the	time	of	the	snapshot.

Figure	5.6	XYZ	Securities	Limited	gap	profile



Asset	liquidity	profile
This	report	is	a	detailed	breakdown	of	the	funding	requirement	of	each	business	line.	Assets	and
liabilities	are	split	according	to	desk	within	each	business	line,	set	out	by	maturity	profile.



Liabilities
This	 is	 the	detailed	 liability	profile	 breakdown	of	 all	 the	business	 lines.	Funding	 is	 split	 into
term	 structure	 of	 liabilities.	A	 separate	 table	 is	 given	 for	 each	 business	 line.	 There	 is	 also	 a
detailed	breakdown	of	use	of	funds	from	each	source	of	funds.



Aims	and	objectives
Historically,	 the	funding	of	XYZ	business	was	concentrated	overwhelmingly	on	a	very	short-
term	basis.	This	reflected	primarily	the	short-term	trading	nature	of	XYZ’s	assets,	which	meant
that	the	asset	profile	was	effectively	changing	on	a	high	frequency.	Over	time,	XYZ’s	business
evolved	 into	dealing	 in	more	 longer-term	asset	 classes	 and	as	 a	 consequence	XYZ	moved	 to
funding	in	the	longer-term	to	more	adequately	match	its	asset	profile.	The	Treasury	objective	is
based	on	the	following	reasoning:

to	minimise	forward	funding	gap;
to	term	out	the	funding	away	from	the	very	short-dated	tenors	used	hitherto;
to	 construct	 an	 ALM	 profile	 that	 recognises	 the	 differing	 requirements	 of
individual	 business	 lines.	 For	 example,	 the	 market-making	 businesses	 are
expected	 to	 have	 a	 more	 flexible	 liquidity	 profile	 than	 the	 asset	 management
business.	Hence,	the	liability	profile	of	the	former	will	be	concentrated	along	the
short	end	of	the	funding	term	structure	when	compared	to	the	latter;
to	even	out	 the	 liability	profile	such	 that	no	one	maturity	bucket	contains	more
than	20%	of	the	total	funding	requirement.	This	will	be	treated	as	a	funding	limit.

A	20%	gap	limit	will	apply	to	the	overall	XYZ	funding	requirement.



Application	of	cost	of	funds
The	effect	of	terming	out	funding	is	to	produce	a	cost	of	funds	that	is	not	explicitly	observable
without	 calculation.	 That	 is,	 the	 cost	 of	 funds	must	 be	 determined	 as	 a	 pooled	 or	weighted-
average	 cost	 of	 funds	 (WAC).	 XYZ	 uses	 a	 simplified	 version	 of	 this	 calculation	 that	 is
essentially	 the	 interest	 charged	 on	 each	 loan	 as	 a	 proportion	 of	 the	 total	 borrowing,	 or,	 put
another	way,	the	daily	interest	payable	on	all	loans	divided	by	the	total	notional	amount.	This	is
standard	market	practice	and	is	used,	for	example,	at	a	number	of	European	investment	banks.
Treasury	applies	the	WAC	interest	rate	to	each	business	line.



XYZ	Securities	Limited
Funding	and	ALM:	enhanced	procedures
As	 XYZ	 increases	 in	 size	 and	 complexity,	 it	 becomes	 necessary	 to	 implement	 a	 more
sophiscated	ALM	approach.	This	is	described	below.



ALM	report
The	ALM	 report	 summarises	 the	 total	 funding	 requirement	 of	 each	of	XYZ’s	business	 lines.
The	funding	is	profiled	against	the	asset	profile	to	produce	the	firm-wide	ALM	profile.	Liability
represents	 the	 funding	 taken	 by	 each	 business	 line.	 They	 are	 set	 out	 in	 accordance	with	 the
maturity	term	structure	of	each	constituent	loan	of	the	total	funding	requirement.	The	asset	pool
is	distributed	along	 the	same	maturity	buckets	 in	accordance	with	certain	assumptions.	These
assumptions	are	concerned	with	the	expected	turnover	of	assets	in	each	business,	and	the	time
estimated	 to	 liquidate	 the	business	under	enforced	conditions.	Underneath	 the	ALM	profile	 is
shown	 the	 gap	 profile.	 Gap	 is	 defined	 as	 the	 difference	 between	 assets	 and	 liabilities	 per
maturity	 bucket;	 it	 shows	 how	 the	 liability	 profile	 differs	 from	 the	 asset	 profile.	 It	 is	 also	 a
snapshot	that	reflects	where	the	forward	funding	requirement	lies	at	the	time	of	the	snapshot.



Aims	and	objectives
The	aims	and	objectives	remain	the	same	as	described	on	pages	227–8.



Modifications	and	updates
The	new	ALM	policy	includes	the	following	improvements:

the	ALM	profile	of	XYZ	has	been	structured	in	line	with	market	good	practice,
with	more	accurate	matching	of	liabilities	to	assets;	it	now	resembles	a	banking
ALM	profile	more	accurately;
the	 overnight	 funding	 profile	 of	 XYZ,	 which	 represented	 significant	 liquidity
risk,	has	now	been	transformed	such	that	overnight	funding	now	represents	13%
of	overall	funding,	compared	with	over	40%	at	the	start	of	the	new	policy;
the	20%	gap	limit	has	been	formalised	and	put	in	place,	and	now	is	a	formal	limit
that	is	observed	by	Treasury;
there	 is	 regular	weekly	 reporting	of	ALM	and	 funding	 for	XYZ	(see	Table	5.3
and	Figure	5.6);
greater	diversity	in	funding	sources	has	been	achieved,	with	bank	lines	in	place
for	XYZ	access	to	unsecured,	un-guaranteed	funding,	secured	funding	using	repo
and	total	return	swaps,	a	repo	conduit	and	an	asset-backed	CP	programme.

The	Treasury	desk	is	charged	with	implementing	market	best	practice	with	regard	to	ALM	and
funding	policy.



Funding	cost	allocation
The	major	change	in	policy	is	now	a	move	from	a	WAC-funding	cost	allocation	to	each	of	the
business	 lines	 to	 a	 Treasury	 “pool”	 funding	 method.12	 In	 this	 approach,	 all	 funding,	 both
overnight	and	term	loans,	is	placed	in	a	central	Treasury	pool.	These	funds	are	lent	out,	on	an
overnight	basis,	to	the	various	business	lines	in	accordance	with	their	funding	requirement.	This
removes	interest-rate	risk	hedging	considerations	from	the	business	lines	and	places	them	with
Treasury.	 All	 business	 lines	 receive	 the	 same	 funding	 rate,	 the	 overnight	 Libor	 rate,	 so	 no
business	line	has	a	funding	cost	advantage	over	another.
Treasury	 moves	 from	 being	 a	 cost-centre	 to	 a	 profit-centre,	 with	 any	 savings	 it	 makes	 in
structuring	the	funding,	below	that	of	Liborflat	at	which	it	lends	funds,	being	retained	within	it.

Interest-rate	hedge
Under	the	new	funding	regime,	all	 interest-rate	risk	exposure	generated	when	putting	on	term
loans	is	hedged	within	the	Treasury	book.	The	policy	is	as	follows:

Treasury	has	an	interest-rate	exposure	limit	of	USD30,000	total	interest-rate	risk,
measured	 as	 present	 value	 of	 a	 basis	 point	 (PVBP,	 or	 “DV01”),	 for	 all	 time
buckets	greater	than	30	days.
This	 exposure	 is	 generated	 by	 the	 use	 of	 term	 loans.	 Exposure	 is	 offset	 by
lending	 funds	 in	 matching	 terms,	 running	 the	 liquidity	 book	 of	 CP,	 CDs,
sovereign	bonds	and	FRNs.
Remaining	 DV01	 is	 hedged	 using	 Eurodollar,	 Bund	 and	 short-sterling	 futures
contracts.

The	interest-rate	exposure	is	monitored	daily	and	subject	to	dynamic	hedging	as	term	loans	are
replaced.



Cash	management
Cash	management	at	XYZ	is	undertaken	by	the	Treasury	desk.	Its	aim	is	to	undertake	prudent
management	of	XYZ’s	funding	requirement,	with	regard	to	liquidity	management,	interest-rate
management	 (gap	 profile	 and	 gap	 risk)	 and	 funding	 diversification.	 It	 is	 also	 responsible	 for
producing	 management	 information	 and	 ALM	 reporting.	 The	 Treasury	 desk	 carries	 out	 its
responsibilities	working	in	conjunction	with	the	middle	office	and	back	office.	The	back	office
reports	 each	 day’s	 funding	 requirement,	 and	 the	 funding	 itself	 is	 carried	 out	 by	 Treasury	 in
accordance	 with	 its	 view.	 The	 middle	 office	 reports	 the	 funding	 allocated	 to	 each	 line	 of
business	as	part	of	regular	p&l	reporting.
The	objective	of	ALM	policy	is	to	apply	market-standard	guidelines	to	the	XYZ	business	and	to
follow	prudent	market	practice.	It	is	also	to	make	the	whole	funding	process	more	transparent
with	regard	to	management	reporting	and	to	centralise	funding	into	one	desk	within	the	group.



ALM	and	funding	report
The	firm-wide	ALM	report	is	shown	in	Table	5.3	and	Figure	5.6.	From	Table	5.6	we	observe
the	following:

the	 “gap”	 is	 defined	 as	 the	 absolute	 value	 of	 the	 assets	 and	 liabilities	 added
together,	 which,	 because	 liabilities	 are	 reported	 as	 negative	 numbers,	 is
essentially	assets	minus	liabilities;
the	funding	within	each	time	bucket	is	reported	as	a	percent	of	total	funding.	This
is	 a	 key	 control	 measure,	 as	 prudent	 ALM	 policy	 suggests	 that	 the	 liability
profile	 should	 be	 humped	 in	 shape	 (“the	 ALM	 Smile”),	 so	 that	 each	 bucket
should	not	hold	more	than	approximately	15–20%	of	the	total	funding;
the	next	control	value	is	the	“gap	as	percent	of	total	gap”.	This	is	noted	to	prevent
an	excessive	forward	gap	developing	in	one	time	bucket;
the	key	control	measure	is	the	gap	as	percent	of	total	funding,	which	at	XYZ	is
set	at	a	20%	limit.	We	see	that	on	this	date	there	was	no	breach	of	this	limit	in
any	of	the	time	buckets;
the	 report	 also	 lists	 cumulative	 assets	 and	 liabilities,	 as	well	 as	 the	 “net	 gap”,
which	is	the	sum	of	the	two	cumulative	values	for	each	time	bucket.

We	 observe	 that	 the	 ALM	 profile	 at	 XYZ	 follows	 roughly	 the	 ALM	 Smile	 shape	 that	 is
recommended	as	the	ideal	profile	over	the	term	structure,	and	accepted	good	business	practice.
The	 firm-wide	 funding	 report	 is	 shown	 in	 Figure	 5.7.	 This	 is	 reported	 in	 graphical	 form	 to
observe	 adherence	 to	 funding	 limits	 and	 indicate	 breaches.	Unlike	 the	ALM	 report,	which	 is
produced	by	Treasury	 (a	 front-office	 function),	 the	 funding	 report	 is	 produced	by	 the	 bank’s
Middle	Office,	which	is	a	control	function.	Figure	5.8	shows	the	breakdown	by	business	line.

Figure	5.7	XYZ	Securities	Limited	funding	usage	and	limit	report

Figure	5.8	XYZ	Securities	Limited	funding	usage	by	business	line





ALM	reporting
XYZ	 Treasury	 follows	 the	 ALM	 policy	 previously	 described	 to	 and	 approved	 by	 senior
management.	 One	 strand	 of	 the	 ALM	 discipline	 is	 the	 regular	 reporting	 of	 the	 firm’s	 ALM
profile,	by	means	of	the	ALM	report.	This	is	produced	by	Treasury	using	data	recorded	by	itself
as	well	as	data	from	Middle	Office	(MO).



ALM	procedures
The	ALM	report	for	XYZ	Securities	Limited	is	sent	to	senior	management.	The	liabilities	side
of	 the	 report	 is	determined	by	 the	actual	 liability	profile	of	all	XYZ	loans,	 from	overnight	 to
one-year	maturity	and	beyond.	The	asset	side	of	the	report	is	determined	by	senior	management
breakdown	 of	 the	 liquidation	 profile	 of	 all	 XYZ	 assets,	 and	 input	 as	 the	 “asset-liquidation
input”.	 The	 basis	 for	 this	 breakdown	 is	 senior	management	 opinion	 on	 the	 length	 of	 time	 it
would	take	to	liquidate	the	trading	book	of	each	business	in	an	enforced	“fire	sale”	situation.13

The	process	of	assigning	liquidation	maturity	buckets	is	based	on	the	subjective	view	of	senior
management.	For	 each	business	 line,	 senior	management	 ask	 the	 question,	 “What	 reasonable
time	period	would	it	take	to	liquidate	positions	if	it	were	decided	to	close	down	the	business?”
The	answer	to	this	question	is	a	function	of	the	secondary	market	trading	liquidity	of	the	assets
in	question.14	Hence,	for	frequently	traded	assets	such	as	Eurobonds,	we	assume	that	one	week
would	be	sufficient	time	to	trade	out	of	all	assets.	For	business	lines	with	illiquid	assets,	such	as
some	 part	 of	 the	 asset	 management	 book,	 a	 longer	 time	 period	 (specifically	 in	 this	 case,	 in
excess	of	one	year)	is	noted.	Management	allocate	this	estimated	time	period	in	the	same	time
buckets	as	we	have	established	for	the	liabilities.
We	assume	that	assets	equal	liabilities.
The	procedure	for	compiling	the	report	is	as	follows:

Treasury	 compiles	 its	 own	 funding	 report,	 independent	 of	 MO,	 from	 its	 own
record	of	overnight	and	 term	funding	for	XYZ.	The	procedure	 for	creating	 this
document	is	documented	internally;
the	 Treasury	 report	 is	 used	 to	 populate	 the	 “Liabilities”	 segment	 on	 the	ALM
report.	 This	 segment	 lists	 the	 current	 funding	 profile	 (liabilities)	 of	 XYZ	 by
business	line;
senior	management	will	instruct	any	change	to	the	asset	liquidation	breakdown,
otherwise	these	values	are	retained;
the	 “asset	 liquidity	 profile”	 segment	 is	 linked	 directly	 to	 the	 asset	 liquidation
segment	(for	the	asset	side)	and	liabilities	input	segment	(for	the	liability	side).

The	ALM	graph	is	automatically	updated	when	the	input	tabs	are	populated.



The	Treasury	liquidity	book
Following	conventional	banking	business	practice,	XYZ	Treasury	maintains	a	liquidity	book	of
T-bills,	CDs,	 sovereign	 bonds	 and	 bank	FRNs.	The	 firm’s	 capital	 as	well	 as	 a	 proportion	 of
long-term	cash	is	held	in	the	liquidity	book.
In	the	next	case	study	we	set	out	the	firm’s	policy	for	maintaining	the	FRN	book.

Case	Study	5.2:	XYZ	Securities	liquidity	book:
FRN	portfolio

Banks	maintain	a	pool	of	low-risk	FRNs	issued	by	other	banks	and	building	societies	as	part	of
their	 reserve	and	 liquidity	requirements.	This	well-established	practice	 is	 favoured	because	of
low	capital	requirements	against	these	assets	and	because	it	enables	institutions	that	are	funded
at	sub-Libor	to	hold	Libor-plus	floating-rate	assets	with	funding	locked	in.
The	XYZ	Treasury	desk	is	able	to	secure	sub-Libor	funding	via	its	commercial	paper	vehicle.
Within	the	parent	group	funding	limit	of	USD30	billion,	Treasury	maintains	a	low-risk	portfolio
of	bank	and	building	society	assets	 to	employ	spare	capacity	by	holding	a	 low-risk,	 lockedin
funding	portfolio	of	bank	and	building	society	FRNs.



Objectives	of	the	business	activity
To	maintain	a	portfolio	of	short-to	medium-dated	bank	and	building	society	FRNs,	all	rated	A
or	better,	 and	held	 to	maturity.	These	will	be	FRNs	paying	a	 spread	over	 three-month	Libor,
and	denominated	in	USD,	EUR	or	GBP.
Bonds	 are	 funded	 in	 their	 own	 currency	 by	 means	 of	 three-month	 CP	 issued	 from	 the	 CP
conduit,	funded	at	sub-Libor.	There	is	no	gap	funding	risk.



Motivation	behind	the	business
A	portfolio	of	bank	and	building	society	FRNs	enables	XYZ	Securities	Ltd	to:

earn	a	low-risk	but	material	return	over	lockedin	funding;
utilise	spare	capacity	in	funding	availability.

Bonds	will	be	purchased	at	par	or	below	par	so	there	is	no	capital	loss	if	held	to	maturity.
Building	 society	 paper	 carries	 particular	 value	 relative	 to	 their	 credit	 rating.	There	 has	 never
been	a	default	in	the	history	of	the	building	society	movement	(traditionally	building	societies
merge	or	are	 taken	over	 if	 in	any	financial	difficulty)	and	this	 implies	 that	 their	financial	risk
warrants	 stronger	 than	 the	Arating	 they	 receive.	 In	 effect,	XYZ	would	 carry	 bank	 risk	 (AA-
rated)	for	A-rated	return.



Booking	procedure
The	FRN	book	 is	held	 in	a	 separate	 trading	book	within	 the	Treasury	book,	 in	order	 to	 ring-
fence	the	match-funded	positions.	The	booking	procedure	is	shown	in	Figure	5.9.

Figure	5.9	FRN	book:	schematic	of	booking	cash	flows



Expected	return
Assume	that	the	portfolio	stands	at	USD350	million.	A	sample	of	the	securities	held	in	the	book
is	shown	in	Table	5.4,	all	funded	using	3-month	CP	issuance.	This	eliminates	gap	funding	risk
as	the	bonds	all	pay	quarterly	coupon.

Table	5.4	Assumed	XYZ	Securities	Ltd	FRN	book	(yields	represent
market	rates	as	at	September	2004)

For	 a	 $350	 million	 portfolio	 earning	 an	 average	 spread	 of	 12	 basis	 points,	 the	 net	 p&l
(assuming	 L-2	 basis	 points	 funding	 cost)	 would	 be	 approximately	 an	 average	 net	 gain	 of
$490,000	per	annum.



Capital	and	taxation	issues
There	are	no	taxation	issues	in	the	name	of	XYZ	Securities,	which	is	a	UK-incorporated	legal
entity.	The	capital	implications	are	that	the	securities	are	all	20%	risk-weighted	under	Basel	I.

Sovereign	bond	portfolio	for	interest-rate	hedging
Using	XYZ	Securities	again	as	our	hypothetical	bank,	we	now	consider	a	bond
portfolio	 maintained	 for	 ALM	 hedging	 purposes	 by	 XYZ	 Treasury.	 The
Treasury	desk	maintains	a	liquidity	book	of	US	Treasury,	German	Bund	and	UK
gilts.	This	is	also	used	to	facilitate	a	repo	business,	as	well	as	reduce	the	quantity
of	interest-rate	futures	needed	as	part	of	the	interest-rate	exposure	hedge.

Description	of	the	product/business	activity
XYZ	 Treasury	 is	 required	 to	 fund	 a	 large	 size	 of	 the	 firm-wide	 funding
requirement	 in	 term	 loans,	 as	 part	 of	 prudent	 ALM.	 The	 resulting	 DV01
exposure	 is	 managed	 using	 Eurodollar	 futures.	 It	 has	 also	 established	 a	 US
government	bond	portfolio	as	a	 lower	cost	means	of	managing	 the	DV01	 risk.
The	objective	is	to	manage	the	DV01	exposure	of	the	Treasury	book	by	buying
very	short-dated	Treasury	notes	and	strips,	which	sets	up	an	income	stream	that
is	 diversified	 from	 other	 sources	 and	 that	 represents	 zero	 credit	 risk.	 This	 is
achieved	by:

establishing	 a	 portfolio	 of	 very	 short-dated	 US	 Treasuries	 and	 Treasury
strips	on	the	balance	sheet	(maximum	maturity	recommended	1–1.5	years,
majority	in	three-to	six-months);
placing	the	composition	of	the	book	as:

200m,	3-m
300m,	6-m
50m,	1-year;

having	the	average	maturity	of	portfolio	at	around	the	six-month	tenor;
funding	 these	 in	 Treasury	 repo,	 under	 the	 standard	 GMRA	 legal
agreement;15

holding	 Treasury	 securities	 and	 Treasury	 strips	 to	 maturity	 to	 generate	 a
steady	income	stream.	With	ultra-short-dated	strips,	this	also	benefits	from
the	pull-to-par	effect	on	mark-to-market.

All	funding	is	locked	into	maturity,	thus	there	is	no	gap	risk.



Objectives	of	the	business
The	sovereign	bond	book	is	business	that:

allows	XYZ	to	undertake	cheaper	hedging	of	its	 interest-rate	risk	(DV01),
complementing	 the	 standard	 arrangement	 using	 Eurodollar,	 Euribor	 and
short	sterling	futures;
establishes	a	risk-free	portfolio	that	generates	a	funding	gain	for	XYZ;
enables	XYZ	 to	use	 a	AAA	risk-free	portfolio	 for	use	 in	 setting	up	 total-
return	swaps	(TRSs)	and	repo	lines	with	market	counterparties.

The	benefits	to	XYZ	of	holding	such	a	portfolio	include:
earning	 the	 spread	 between	 yield	 and	 funding	 cost;	 a	 bonus	 that	 is	 not
available	when	using	Eurodollar	 futures	 for	DV01	hedging,	which	do	not
earn	 any	 income.	 XYZ	 also	 saves	 on	 the	 commission	 and	 margin	 costs
associated	with	maintaining	Eurodollar	futures	positions;
using	the	business	 to	set	up	dealing	relationships	with	bank	counterparties
that	could	then	be	used	as	sources	of	additional	funding	if	required,	adding
to	the	diversity	of	funding	(required	as	part	of	the	Treasury	remit);
assisting	 Treasury	 in	 undertaking	 ALM	 objectives	 through	 lower	 cost
hedging	 of	 DV01	 risk,	 compared	 to	 futures,	 which	 impose	 a	 cost	 on	 the
book.



Expected	return
The	 fundamental	 gain	 is	 the	 removal	 of	 the	 requirement	 to	 hold	 Eurodollar
futures.	 In	 a	 rising	 interest-rate	 environment,	 this	 will	 significantly	 reduce
hedging	costs.
Net	profit	in	the	first	full	year	is	upwards	of	$250,000–$280,000	funding	gain

on	 a	 £350	million	 average	 position	 (10–12	 basis	 points	 on	 average	 per	 trade).
This	 does	 not	 take	 into	 account	 any	 mark-to-market	 profit	 that	 is	 realised	 on
Treasury	bonds	and	strips.



Capital	and	taxation	issues
Treasury	 securities	 are	 0%	 risk-weighted	 under	Basel	 I	 (and	 II),	 except	where
they	create	DV01	 risk	when	 the	charge	 is	0.7%.	However,	 if	held	 for	 interest-
rate	risk	hedging	purposes	(as	is	the	case	here),	they	may	actually	reduce	overall
capital	requirements.

Profitable	risk-free	trade	examples	observed	on	1	July
2004

Below	are	examples	of	hypothetical	 funding	 trades	 that	were	observed	on	July
2004	that	generated	a	risk-free	funding	gain,	rates	as	at	1	July	2004	(data	source:
Bloomberg	LP).	This	shows	where	value	was	obtained	from	holding	a	book	of
Treasuries	 in	 the	 first	 instance.	 The	 following	 positions	 all	 yielded	 funding
profit:

buy	 the	 2%	 November	 2004	 Treasury	 at	 a	 yield	 of	 1.597%	 and	 hold	 to
maturity,	and	repo	to	maturity	at	a	rate	of	1.56%.	This	is	a	lockedin	gain	of
3.70	basis	points	for	the	term	to	maturity,	on	a	position	of	USD150	million
a	profit	of	USD24,800;
buy	 the	 31	 July	 2004	 strip	 at	 a	 yield	 of	 1.568%	 and	 repo	 to	maturity	 at
1.28%,	 a	 spread	 of	 28.8	 basis	 points	 at	 risk-free	 lockedin	 funding.	 On	 a
position	of	USD200	million	 this	 represents	 positive	 p&l	of	USD48,000	–
this	is	risk-free	income.
the	ability	to	take	advantage	of	special	rates	for	stocks	we	are	long	in.	On	1
July	 a	 position	 in	 1%	May	 2005	 Treasury	 could	 be	 funded	 cheaper	 than
normal	repo	(“GC”)	due	to	special	status,	by	7–8	basis	points.	So	the	gain
on	holding	that	stock	would	be	around	this	amount	for	the	term	of	the	trade,
as	our	funding	cost	in	repo	would	be	lower	by	this	amount.	It	would	be	an
objective	of	the	Treasury	desk	to	be	aware	of	stocks	expected	to	go	special
and	act	accordingly.

These	opportunities	are	not	frequent	but	they	do	occur,	as	shown	above.	As	the
book	is	primarily	designed	to	hedge,	trading	is	infrequent	and	only	undertaken	as
opportunities	arise.



Risks
There	is	no	gap	(funding)	risk	and	no	credit	risk.
As	the	positions	are	held	on	a	Trading	book,	and	not	the	Banking	book,	they

are	 marked-to-market.	 The	 desk	 expects	 volatility	 in	 short-dated	 government
bonds	to	be	lower	than	for	the	term	loans	they	are	hedging,	but	volatility	is	a	risk
exposure	 and	 there	 may	 be	 periods	 when	 the	 desk	 will	 experience	 mark-to-
market	losses.

Case	Study	5.3:	XYZ	Securities	UK	gilt
portfolio

Commercial	banks	and	building	societies	are	natural	holders	of	government	bonds	such	as	gilts,
for	the	following	reasons:

for	liquidity	purposes,	as	gilts	are	the	most	liquid	instruments	in	the	UK	market;
as	an	instrument	in	which	to	invest	the	firm’s	capital	reserves;
for	 income	generation	purposes,	given	the	favourable	funding	costs	of	gilt	 repo
and	the	zero	credit	and	liquidity	risk;
to	intermediate	between	gilt,	stock	loan	and	interbank	markets	in	CDs;
to	benefit	from	being	long	in	gilts	that	go	“special”	and	can	be	funded	at	anything
from	25	basis	points	to	2–3%	cheaper	than	“general	collateral”	(GC)	repo;
to	 establish	 an	 asset	 pool	 that	 receives	 favourable	 capital	 treatment	 (0%	 risk-
weighted	under	Basel	I	and	Basel	II).

The	 benefits	 to	 XYZ	 Securities	 Ltd	 of	 holding	 such	 a	 portfolio	 would	 include	 some	 of	 the
above,	as	well	as	the	following:

earning	the	spread	between	yield	and	funding	cost;
using	 the	business	 to	 set	 up	dealing	 relationships	with	bank	counterparties	 that
could	 then	 be	 used	 as	 sources	 of	 additional	 funding	 if	 required,	 adding	 to	 the
diversity	of	funding	(required	as	part	of	the	Treasury	remit);
assisting	Treasury	to	undertake	ALM	objectives.



Business	line
This	 is	 a	 UK	 government	 bond	 portfolio	 at	 XYZ	 Treasury.	 The	 objective	 is	 to	maintain	 an
income	stream	that	 is	diversified	from	current	sources	and	that	 is	also	relatively	 low	risk,	but
stable.	This	is	achieved	by:

establishing	 a	 portfolio	 of	 very	 short-dated	 gilts	 and	 gilt	 strips	 on	 the	 balance
sheet	(the	maximum	maturity	recommended	is	one	year,	the	majority	in	three-to
six-months).	The	expected	make-up	of	the	book	might	be:

125m,	3-m
200m,	6-m
25m,	1-year
average	 maturity	 of	 the	 portfolio	 in	 the	 first	 year	 would	 be
around	the	six-month	mark;

funding	 these	 in	gilt	 repo,	under	 the	GMRA	agreement	and	also	 funding	using
TRS	under	ISDA	if	required;
the	 repo	 funding	margin	 for	 gilts	 in	 the	wholesale	market,	which	 is	 often	 0%.
With	zero	or	a	very	low	margin	or	“haircut”,	all	positions	will	be	virtually	fully
funded;
holding	gilts	and	gilt	strips	to	maturity	to	generate	a	steady	income	stream.	With
ultra-short-dated	strips,	we	also	benefit	from	the	pull-to-par	effect.



Market	rates
Table	5.5	on	pages	245–6	shows	income	yields	and	funding	rates	as	at	2	June	2004.	This	shows
where	value	could	be	obtained	from	holding	a	book	of	gilts	in	the	first	instance.	For	example,
all	the	following	positions	yielded	funding	profit:

Table	5.5	Market	rates	as	at	2	June	2004



holding	 gilts	 and	 funds	 in	 general	 collateral	 (GC);	 depending	 on	 the	 specific
stock	and	 the	 term	of	 funding	arranged,	a	gain	 ranging	from	15	 to	50–60	basis
points;
holding	strips	to	maturity;	for	example,	a	gain	of	approximately	35	basis	points
for	Dec	04	Principal	strip	at	1w	or	2w	funding.	Lockedin	funding	gain	(buy	6-m
strip	 and	 fund	 in	6-m)	of	 9	basis	 points	 for	 the	Dec	04	 strip	 –	 this	 is	 risk-free
income;
holding	strips	at	3-,	6-and	9-month	maturities	as	longer-dated	bills	and	holding	to
maturity.	Funding	will	be	locked	in	if	available	or	rolled:

for	example,	as	at	2	June	2004,	XYZ	Securities	Ltd	purchased
the	Sep	04	coupon	strip	at	4.34%	and	funded	in	the	one-week
term	at	4.15%	(and	ran	the	resultant	funding	gap	risk	–	but	this
gilt	 had	 a	 strong	 pull-to-par	 effect.	 If	 funding	 is	 no	 longer
profitable	in	the	short	dates,	XYZ	would	have	sold	the	gilt	for
a	probable	realised	mark-to-market	profit)
coupon	strips	are	bid	for	 in	 repo	by	 the	main	market-makers,
thereby	reducing	liquidity	risk	in	these	products

taking	advantage	of	special	rates	for	stocks	XYZ	when	long	in.	On	2	June	2004,
a	position	in	the	9.5%	2005	gilt	was	funded	cheaper	due	to	special	status,	from
35	basis	points	 (down	 from	50	basis	points	 the	week	before).	The	6.75%	2004
gilt	 was	 being	 funded	 at	 100	 basis	 points	 cheaper	 than	 GC.	 So	 the	 gain	 on
holding	that	stock	would	be	significant,	as	the	funding	cost	in	repo	would	be	very
low.	It	would	be	an	objective	of	the	Treasury	desk	to	be	aware	of	stocks	expected
to	go	special	and	act	accordingly.



Risks
The	principal	 risk	 is	 funding	 roll-over	 (gap	 risk).	Where	possible	XYZ	Treasury	will	 lock	 in
funding	with	an	expected	holding	period	of	positions,	but	will	also	 look	 to	 take	advantage	of
markets	rates	as	appropriate	and	roll	over	funding.	Gap	risk	will	be	managed	in	the	normal	way
as	part	of	overall	Treasury	operations.	Gaps	will	be	put	on	to	reflect	the	interest-rate	and	yield
curve	view	of	the	desk.
There	is	no	credit	risk.
The	interest-rate	risk	and	gap	risk	is	managed	as	a	standard	banking	ALM	or	cash	book.	The
objective	is	to	set	up	an	income	stream	position	at	low	risk,	but	if	necessary	DV01	risk	would
be	managed	where	deemed	necessary	using	90-day	sterling	futures,	overnight-index	swap	(OIS)
or	 short-dated	 swaps.	XYZ	can	 also	 sell	 out	 of	 positions	where	 it	 expects	 significant	market
movement	 (for	 example,	 a	 central	 bank	 base	 rate	 hike).	 The	main	 objective,	 however,	 is	 to
establish	an	income	stream,	in	line	with	a	view	on	short-term	interest	rates.	Hedging	would	only
be	carried	out	when	necessary	for	short-term	periods	(say,	ahead	of	a	data	release	or	anticipated
high	volatility).
The	interest-rate	risk	for	longer-dated	stocks	is	shown	in	Table	5.5	below,	measured	as	DV01
(dollar-value	 of	 loss	 for	 a	 1	 basis	 point	 rise	 in	 yields).	 Longer-dated	 stocks	 expose	 XYZ
Securities	Ltd	to	greater	interest-rate	risk	position	when	marking-to-market.
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1	This	report	is	discussed	in	full	in	the	Case	Study	later	in	the	chapter.
2	 The	 reasons	 can	 be	 macro-level	 ones,	 affecting	 most	 or	 all	 market
participants,	 or	more	 firm-or	 sector-specific.	The	 former	might	 be	 a	 general
market	correction	 that	causes	 the	supply	of	 funds	 to	dry	up,	and	would	be	a
near-catastrophe	 situation.	 The	 latter	 is	 best	 illustrated	 with	 the	 example	 of
Barings	 plc	 in	 1995:	 when	 it	 went	 bust	 overnight	 due	 to	 large,	 hitherto
covered-up	 losses	 on	 the	 Simex	 exchange,	 the	 supply	 of	 credit	 to	 similar
institutions	 was	 reduced	 or	 charged	 at	 much	 higher	 rates,	 albeit	 only
temporarily,	as	a	result.
3	Such	assets	would	be	very	short-term,	risk-free	assets	such	as	T-bills.
4	 It	 can	 of	 course	 lock	 in	 future	 funding	 rates	 with	 forward-starting	 loans,
which	is	one	way	to	manage	liquidity	risk.
5	Of	course	the	opposite	applies:	the	gap	risk	refers	to	an	excess	of	liabilities
over	assets.
6	Note	that	this	terminology	is	not	a	universal	convention.
7	Many	bank	 assets,	 such	 as	 residential	mortgages	 and	 credit-card	 loans,	 are
repaid	 before	 their	 legal	 maturity	 date.	 Thus	 the	 size	 of	 the	 asset	 book	 is
constantly	amortising.
8	The	firm’s	capital	will	be	invested	in	risk-free	assets	such	as	government	T-
bills	or,	 in	 some	cases,	bank	CDs.	 It	will	not	be	 lent	out	 in	normal	banking
operations	because	the	ALM	desk	will	not	want	to	put	capital	in	a	credit-risk
investment.
9	We	look	at	 the	mechanics	of	 this,	using	different	derivative	 instruments,	 in
chapters	13,	14	and	15.
10	In	addition,	the	bank	will	be	able	to	raise	funds	at	Libid,	or	at	worst	at	Li-



mid,	while	it	should	be	able	to	lend	at	Libor	in	interbank	credit	quality	assets.
Li-mid	 is	 an	 unofficial	 term	 and	 refers	 to	 the	 mid-rate	 between	 Libid	 and
Libor.
11	The	percentage	breakdown	that	reflects	senior	management	assumptions	of
the	maturity	profile	of	assets	is	an	input	into	the	ALM	report.
12	This	approach	is	described	fully	in	Chapter	28.
13	The	liquidity	duration	of	the	asset	pool	is	unrelated	to	the	actual	duration	of
the	assets	themselves.
14	 In	 practice,	 other	 factors	 (such	 as	whether	 the	market	was	 aware	 that	 this
was	an	enforced	 sale	or	not)	would	also	 influence	 this	 timing	but	 cannot	be
factored	into	any	estimation.
15	See	Chapter	12	on	repo.



CHAPTER	6

Asset–Liability	Management	II

In	our	second	introductory	chapter,	we	delve	deeper,	or	more	accurately	wider,
into	ALM.	The	art	of	asset	and	ALM	is	essentially	one	of	risk	management	and
capital	management,	 and	although	 the	day-to-day	activities	 are	 run	at	 the	desk
level,	overall	direction	is	given	at	the	highest	level	of	a	banking	institution.	The
risk	exposures	in	a	banking	environment	are	multidimensional,	as	we	have	seen
they	encompass	interest-rate	risk,	liquidity	risk,	credit	risk	and	operational	risk.
Interest-rate	 risk	 is	 one	 type	 of	 market	 risk.	 Risks	 associated	 with	 moves	 in
interest	rates	and	levels	of	liquidity1	are	those	that	result	in	adverse	fluctuations
in	 earnings	 levels	 due	 to	 changes	 in	market	 rates	 and	 bank	 funding	 costs.	 By
definition,	banks’	earnings	levels	are	highly	sensitive	to	moves	in	interest	rates
and	the	cost	of	funds	in	the	wholesale	market.	ALM	covers	the	set	of	techniques
used	to	manage	interest	rate	and	liquidity	risks;	it	also	deals	with	the	structure	of
the	bank’s	balance	sheet,	which	is	heavily	influenced	by	funding	and	regulatory
constraints	and	profitability	targets.
In	this	chapter	we	review	the	concept	of	balance	sheet	management,	the	role	of

the	ALM	desk,	liquidity	risk	and	maturity	gap	risk.	We	also	review	a	basic	gap
report.	 The	 increasing	 use	 of	 securitisation	 and	 the	 responsibility	 of	 the	ALM
desk	 in	enhancing	 the	 return	on	assets	on	 the	balance	 sheet	 is	 also	 introduced.
For	 readers	who	are	 interested	 in	developing	 their	knowledge	 further,	 as	usual
we	list	a	selection	of	articles	and	publications	in	the	bibliography.

Introduction
For	newcomers	to	the	subject,	an	excellent	introduction	to	the	primary	activity	of
banking	is	contained	in	a	supplement	in	The	Economist	entitled	“The	Business	of
Banking”.2	Those	who	are	complete	beginners	may	wish	to	refer	to	this	article.
In	 this	section	we	provide	an	overview	of	 the	main	business	of	banking	before
considering	the	subject	of	ALM.
One	of	the	major	areas	of	decision-making	in	a	bank	involves	the	maturity	of



assets	and	liabilities.	Typically,	longer-term	interest	rates	are	higher	than	shorter-
term	 rates;	 that	 is,	 it	 is	 common	 for	 the	yield	curve	 in	 the	 short-term	 (say	0–3
year	 range)	 to	 be	 positively	 sloping.	 To	 take	 advantage	 of	 this	 banks	 usually
raise	a	large	proportion	of	their	funds	from	the	short-dated	end	of	the	yield	curve
and	 lend	 out	 these	 funds	 for	 longer	 maturities	 at	 higher	 rates.	 The	 spread
between	 the	 borrowing	 and	 lending	 rates	 is	 in	 principle	 the	 bank’s	 profit.	The
obvious	risk	from	such	a	strategy	is	that	the	level	of	short-term	rates	rises	during
the	term	of	the	loan,	so	that	when	the	loan	is	refinanced	the	bank	makes	a	lower
profit	or	a	net	loss.	Managing	this	risk	exposure	is	the	key	function	of	an	ALM
desk.	As	well	 as	managing	 the	 interest-rate	 risk	 itself,	banks	also	match	assets
with	 liabilities	 –	 thus	 locking	 in	 a	 profit	 –	 and	 diversify	 their	 loan	 book,	 to
reduce	exposure	to	one	sector	of	the	economy.
Another	risk	factor	is	liquidity.	From	a	banking	and	Treasury	point	of	view	the

term	 liquidity	means	 funding	 liquidity,	 or	 the	 “nearness”	 of	money.	 The	most
liquid	 asset	 is	 cash	 money.	 Banks	 bear	 several	 interrelated	 liquidity	 risks,
including	the	risk	of	being	unable	 to	pay	depositors	on	demand,	an	 inability	 to
raise	 funds	 in	 the	market	 at	 reasonable	 rates	 and	an	 insufficient	 level	of	 funds
available	with	which	 to	make	 loans.	Banks	 keep	 only	 a	 small	 portion	 of	 their
assets	 in	 the	 form	of	cash,	because	 this	earns	no	 return	 for	 them.	 In	 fact,	once
they	 have	 met	 the	 minimum	 cash	 level	 requirement,	 which	 is	 something	 set
down	 by	 international	 regulation,	 they	 will	 hold	 assets	 in	 the	 form	 of	 other
instruments.	 Therefore	 the	 ability	 to	 meet	 deposit	 withdrawals	 depends	 on	 a
bank’s	 ability	 to	 raise	 funds	 in	 the	 market.	 The	 market	 and	 the	 public’s
perception	of	a	bank’s	financial	position	heavily	influences	liquidity.	If	this	view
is	 very	 negative,	 the	 bank	may	 be	 unable	 to	 raise	 funds	 and	 consequently	 be
unable	 to	 meet	 withdrawals	 or	 loan	 demand.	 Thus	 liquidity	 management	 is
running	a	bank	in	a	way	that	maintains	confidence	in	its	financial	position.	The
assets	 of	 the	 banks	 that	 are	 held	 in	 near-cash	 instruments,	 such	 as	T-bills	 and
clearing	bank	CDs,	must	be	managed	with	liquidity	considerations	in	mind.	The
asset	book	on	which	these	instruments	are	held	is	sometimes	called	the	liquidity
book.

Basic	concepts
In	 the	 era	 of	 stable	 interest	 rates	 that	 preceded	 the	 breakdown	of	 the	Bretton–
Woods	 agreement,	 ALM	 was	 a	 more	 straightforward	 process,	 constrained	 by
regulatory	restrictions	and	the	saving	and	borrowing	pattern	of	bank	customers.3



The	introduction	of	the	negotiable	CD	by	Citibank	in	the	1960s	enabled	banks	to
diversify	both	 their	 investment	and	 funding	sources.	With	 this	 there	developed
the	 concept	 of	 the	 interest	 margin,	 which	 is	 the	 spread	 between	 the	 interest
earned	 on	 assets	 and	 that	 paid	 on	 liabilities.	 This	 led	 to	 the	 concept	 of	 the
interest	gap	and	the	management	of	the	gap,	which	is	the	cornerstone	of	modern-
day	 ALM.	 The	 increasing	 volatility	 of	 interest	 rates,	 and	 the	 rise	 in	 absolute
levels	 of	 rates	 themselves,	 made	 gap	 management	 a	 vital	 part	 of	 running	 the
banking	 book.	 This	 development	 meant	 that	 banks	 could	 no	 longer	 rely
permanently	 on	 the	 traditional	 approach	 of	 borrowing	 short	 (funding	 short)	 to
lend	long,	as	a	rise	in	the	level	of	short-term	rates	would	result	in	funding	losses.
The	introduction	of	derivative	instruments	such	as	FRAs	and	swaps	in	the	early
1980s	 removed	 the	 previous	 uncertainty	 and	 allowed	 banks	 to	 continue	 the
traditional	approach	while	hedging	against	medium-term	uncertainty.



Foundations	of	ALM
The	general	 term	asset	 and	 liability	management	 entered	 common	usage	 from
the	 mid-1970s	 onwards.	 In	 the	 changing	 interest-rate	 environment,	 it	 became
imperative	 for	 banks	 to	 manage	 both	 assets	 and	 liabilities	 simultaneously,	 in
order	to	minimise	interest	rate	and	liquidity	risk	and	maximise	interest	income.
ALM	is	a	key	component	of	any	financial	institution’s	overall	operating	strategy.
ALM	is	defined	in	terms	of	four	key	concepts,	which	are	described	below.
The	first	is	liquidity,	which	in	an	ALM	context	does	not	refer	to	the	ease	with

which	an	asset	can	be	bought	or	sold	in	the	secondary	market,	but	the	ease	with
which	 assets	 can	 be	 converted	 into	 cash.4	 A	 banking	 book	 is	 required	 by	 the
regulatory	authorities	to	hold	a	specified	minimum	share	of	its	assets	in	the	form
of	 very	 liquid	 instruments.	 Liquidity	 is	 very	 important	 to	 any	 institution	 that
accepts	deposits	because	of	the	need	to	meet	customer	demand	for	instant-access
funds.	 In	 terms	 of	 a	 banking	 book	 the	most	 liquid	 assets	 are	 overnight	 funds,
while	the	least	liquid	are	medium-term	bonds.	Short-term	assets	such	as	T-bills
and	CDs	are	also	considered	to	be	very	liquid.
The	second	key	concept	 is	 the	money	market	 term	structure	of	 interest	rates.

The	shape	of	the	yield	curve	at	any	one	time,	and	expectations	as	to	its	shape	in
the	short-and	medium-term,	impact	to	a	significant	extent	on	the	ALM	strategy
employed	 by	 a	 bank.	 Market	 risk	 in	 the	 form	 of	 interest-rate	 sensitivity	 is
significant,	 in	 the	 form	 of	 present-value	 sensitivity	 of	 specific	 instruments	 to
changes	 in	 the	 level	 of	 interest	 rates,	 as	well	 as	 the	 sensitivity	 of	 floating-rate
assets	 and	 liabilities	 to	 changes	 in	 rates.	 Another	 key	 factor	 is	 the	 maturity
profile	 of	 the	 book.	 The	maturities	 of	 assets	 and	 liabilities	 can	 be	matched	 or
unmatched;	 although	 the	 latter	 is	more	 common	 the	 former	 is	 not	 uncommon,
depending	on	the	specific	strategies	that	are	being	employed.	Matched	assets	and
liabilities	lock	in	return	in	the	form	of	the	spread	between	the	funding	rate	and
the	return	on	assets.	The	maturity	profile,	the	absence	of	a	locked-in	spread	and
the	yield	curve	combine	 to	determine	 the	 total	 interest-rate	 risk	of	 the	banking
book.
The	 fourth	key	 concept	 is	default	 risk:	 the	 risk	 exposure	 that	 borrowers	will

default	on	interest	or	principal	payments	that	are	due	to	the	banking	institution.
These	 issues	 are	 placed	 in	 context	 in	 the	 simple	 hypothetical	 situation

described	in	Example	6.1	“ALM	considerations”.

Example	6.1:	ALM	considerations



Example	6.1:	ALM	considerations
Assume	that	a	bank	may	access	the	markets	for	three-month	and	six-month	funds,	whether	for
funding	or	investment	purposes.	The	rates	for	these	terms	are	shown	in	Table	6.1.	Assume	no
bid–offer	spreads.	The	ALM	manager	also	expects	the	three-month	Libor	rate	in	three-months
to	be	5.10%.	The	bank	can	usually	fund	its	book	at	Libor,	while	it	is	able	to	lend	at	Libor	plus
1%.

Table	6.1	Hypothetical	money	market	rates
Term Libor Bank	rate
90-day 5.50% 6.50%
180-day 5.75% 6.75%
Expected	90-day	rate	in	90	days’	time 5.10% 6.10%
3v6	FRA1 6.60%

1	FRA	–	forward	rate	agreement
The	bank	could	adopt	any	of	the	following	strategies,	or	a	combination	of	them:

Borrow	three-month	funds	at	5.50%	and	lend	this	out	in	the	three-month	period
at	6.50%.	This	locks	in	a	return	of	1%	for	a	three-month	period.
Borrow	six-month	funds	at	5.75%	and	lend	in	the	six-month	at	6.75%;	again	this
earns	a	locked-in	spread	of	1%.
Borrow	 three-month	 funds	 at	 5.50%	 and	 lend	 this	 in	 the	 six-month	 term	 at
6.75%.	 This	 approach	 would	 require	 the	 bank	 to	 re-fund	 the	 loan	 in	 three
months’	time,	which	it	expects	to	be	able	to	do	at	5.10%.	This	approach	locks	in
a	 return	 of	 1.25%	 in	 the	 first	 three-month	 period,	 and	 an	 expected	 return	 of
1.65%	in	the	second	three-month	period.	The	risk	of	this	tactic	is	that	the	three-
month	 rate	 in	 three	 months	 does	 not	 fall	 as	 expected	 by	 the	 ALM	 manager,
reducing	profits	and	possibly	leading	to	loss.
Borrow	 in	 the	 six-month	 at	 5.75%	 and	 lend	 these	 for	 a	 three-month	 period	 at
6.50%.	After	this	period,	lend	the	funds	in	the	three-month	or	six-month	period.
This	 strategy	 does	 not	 tally	 with	 the	 ALM	 manager’s	 view,	 however,	 who
expects	a	fall	in	rates	and	so	should	not	wish	to	be	long	of	funds	in	three	months’
time.
Borrow	three-month	funds	at	5.50%	and	again	lend	this	in	the	six-month	period
at	6.75%.	To	hedge	the	gap	risk,	 the	ALM	manager	simultaneously	buys	a	3v6
FRA	 to	 lock	 in	 the	 three-month	 rate	 in	 three	 months’	 time.	 The	 first	 period
spread	of	1.25%	is	guaranteed,	but	the	FRA	guarantees	only	a	spread	of	15	basis
points	in	the	second	period.	This	is	the	cost	of	the	hedge	(and	also	suggests	that
the	market	does	not	 agree	with	 the	ALM	manager’s	 assessment	of	where	 rates
will	 be	 three	 months	 from	 now!),	 the	 price	 the	 bank	 must	 pay	 for	 reducing
uncertainty,	the	lower	spread	return.	Alternatively,	the	bank	could	lend	in	the	six-
month	period,	 funding	 initially	 in	 the	 three-month,	and	buy	an	 interest-rate	cap
with	a	ceiling	rate	of	6.60%	and	pegged	to	Libor,	the	rate	at	which	the	bank	can
actually	fund	its	book.

Although	 simplistic,	 these	 scenarios	 serve	 to	 illustrate	what	 is	 possible,	 and	 indeed	 there	 are
many	other	strategies	that	could	be	adopted.	The	approaches	described	in	the	last	option	show
how	derivative	instruments	can	be	used	actively	to	manage	the	banking	book,	and	the	cost	that
is	associated	with	employing	them.



Liquidity	and	gap	management
We	noted	 in	Chapter	 5	 that	 the	 simplest	 approach	 to	ALM	 is	 to	match	 assets
with	liabilities.	For	a	number	of	reasons,	which	include	the	need	to	meet	client
demand	and	to	maximise	return	on	capital,	 this	is	not	practical	and	banks	must
adopt	more	active	ALM	strategies.	One	of	the	most	important	of	these	is	the	role
of	the	gap,	and	gap	management.	This	term	describes	the	practice	of	varying	the
asset	 and	 liability	 gap	 in	 response	 to	 expectations	 about	 the	 future	 course	 of
interest	rates	and	the	shape	of	the	yield	curve.	Simply	put,	this	means	increasing
the	gap	when	interest	rates	are	expected	to	rise,	and	decreasing	it	when	rates	are
expected	to	decline.	The	gap	here	 is	 the	difference	between	floating-rate	assets
and	 liabilities,	 but	 gap	 management	 must	 also	 be	 pursued	 when	 one	 of	 these
elements	is	fixed	rate.
Such	 an	 approach	 is	 of	 course	 an	 art	 and	 not	 a	 science.	 Gap	 management

assumes	that	the	ALM	manager	is	proved	to	be	correct	in	his	or	her	prediction	of
the	 future	 direction	 of	 rates	 and	 the	 yield	 curve.5	 Views	 that	 turn	 out	 to	 be
incorrect	 can	 lead	 to	 an	 unexpected	widening	 or	 narrowing	 of	 the	 gap	 spread,
and	 losses.	The	ALM	manager	must	choose	 the	 level	of	 trade-off	between	risk
and	return.
Gap	management	 also	 assumes	 that	 the	 profile	 of	 the	 banking	 book	 can	 be

altered	with	relative	ease.	This	is	not	always	the	case,	and	even	today	may	still
present	problems,	although	the	evolution	of	a	liquid	market	in	off-balance	sheet
interest-rate	 derivatives	 has	 eased	 this	 problem	 somewhat.	 Historically	 it	 has
always	been	difficult	to	change	the	structure	of	the	book,	as	many	loans	cannot
be	liquidated	instantly	and	fixed-rate	assets	and	liabilities	cannot	be	changed	to
floating-rate	ones.	Client	relationships	must	also	be	observed	and	maintained	–
this	 is	a	key	banking	 issue.	For	 this	 reason	 it	 is	much	more	common	for	ALM
managers	 to	 use	 off-balance	 sheet	 products	 when	 dynamically	 managing	 the
book.	For	example,	FRAs	can	be	used	to	hedge	gap	exposure,	while	interest-rate
swaps	are	used	to	alter	an	interest	basis	from	fixed	to	floating,	or	vice-versa.	The
last	 strategy	 presented	 in	 Example	 6.1	 presented,	 albeit	 simplistically,	 the	 use
that	 could	 be	 made	 of	 derivatives.	 The	 widespread	 use	 of	 derivatives	 has
enhanced	the	opportunities	available	to	ALM	managers,	as	well	as	the	flexibility
with	which	the	banking	book	can	be	managed,	but	it	has	also	contributed	to	the
increase	in	competition	and	the	reduction	in	margins	and	bid–offer	spreads.



Interest-rate	risk	and	source:	Banking	book



The	Banking	book
Traditionally,	 ALM	 has	 been	 concerned	 with	 the	 Banking	 book.	 The
conventional	 techniques	 of	 ALM	 were	 developed	 for	 application	 to	 a	 bank’s
banking	 book;	 that	 is,	 the	 lending	 and	 deposit-taking	 transactions.	 The	 core
banking	 activity	 will	 generate	 either	 an	 excess	 of	 funds,	 when	 the	 receipt	 of
deposits	outweighs	the	volume	of	lending	the	bank	has	undertaken,	or	a	shortage
of	 funds,	 when	 the	 reverse	 occurs.	 This	 mismatch	 is	 balanced	 via	 financial
transactions	in	the	wholesale	market.	The	Banking	book	generates	both	interest-
rate	 and	 liquidity	 risks,	 which	 are	 then	 monitored	 and	managed	 by	 the	 ALM
desk.	 Interest-rate	 risk	 is	 the	 risk	 that	 the	 bank	 suffers	 losses	 due	 to	 adverse
movements	in	market	interest	rates.	Liquidity	risk	is	the	risk	that	the	bank	cannot
generate	 sufficient	 funds	 when	 required;	 the	 most	 extreme	 version	 of	 this	 is
when	there	is	a	“run”	on	the	bank,	and	the	bank	cannot	raise	the	funds	required
when	depositors	withdraw	their	cash.
Note	that	the	asset	side	of	the	Banking	book,	which	is	the	loan	portfolio,	also

generates	credit	risk.
The	ALM	desk	will	be	concerned	with	 risk	management	 that	 focuses	on	 the

quantitative	 management	 of	 the	 liquidity	 and	 interest-rate	 risks	 inherent	 in	 a
Banking	book.	The	major	areas	of	ALM	include:

measurement	 and	 monitoring	 of	 liquidity	 and	 interest-rate	 risk.	 This
includes	 setting	 up	 targets	 for	 earnings	 and	 volume	 of	 transactions,	 and
setting	up	and	monitoring	interest-rate	risk	limits;
funding	and	control	of	any	constraints	on	the	balance	sheet.	This	includes
liquidity	constraints,	debt	policy	and	capital	adequacy	ratio	and	solvency;
hedging	of	liquidity	and	interest-rate	risk.

Interest-rate	risk
Put	 simply,	 interest-rate	 risk	 is	 defined	 as	 the	 potential	 impact,	 adverse	 or
otherwise,	 on	 the	 net	 asset	 value	 of	 a	 financial	 institution’s	 balance	 sheet	 and
earnings	resulting	from	a	change	in	interest	rates.	Risk	exposure	exists	whenever
there	 is	 a	 maturity	 date	 mismatch	 between	 assets	 and	 liabilities,	 or	 between
principal	and	interest	cash	flows.	Interest-rate	risk	 is	not	necessarily	a	negative
thing;	for	instance,	changes	in	interest	rates	that	increase	the	net	asset	value	of	a
banking	institution	would	be	regarded	as	positive.	For	this	reason,	active	ALM



seeks	 to	 position	 a	 banking	book	 to	 gain	 from	changes	 in	 rates.	The	Bank	 for
International	 Settlements	 (BIS)	 splits	 interest-rate	 risk	 into	 two	 elements:
investment	risk	and	income	risk.	The	first	risk	type	is	the	term	for	potential	risk
exposure	 arising	 from	 changes	 in	 the	 market	 value	 of	 fixed	 interest-rate	 cash
instruments	and	off-balance	sheet	 instruments,	and	is	also	known	as	price	risk.
Investment	 risk	 is	 perhaps	 best	 exemplified	 by	 the	 change	 in	 value	 of	 a	 plain
vanilla	bond	following	a	change	in	interest	rates,	and	from	Chapter	4	we	know
that	 there	 is	 an	 inverse	 relationship	 between	 changes	 in	 rates	 and	 the	 value	 of
such	bonds	 (see	Example	4.1).	 Income	 risk	 is	 the	 risk	of	 loss	of	 income	when
there	is	a	non-synchronous	change	in	deposit	and	funding	rates,	and	it	 this	risk
that	is	known	as	gap	risk.
ALM	 covering	 the	 formulation	 of	 interest-rate	 risk	 policy	 is	 usually	 the

responsibility	of	what	is	known	as	the	asset–liability	committee	or	ALCO,	which
is	made	up	of	senior	management	personnel	including	the	Finance	Director	and
the	 heads	 of	 Treasury	 and	 Risk	 Management.	 ALCO	 sets	 bank	 policy	 for
balance	sheet	management	and	the	likely	impact	on	revenue	of	various	scenarios
that	it	considers	may	occur.	The	size	of	ALCO	will	depend	on	the	complexity	of
the	 balance	 sheet	 and	 products	 traded,	 and	 the	 amount	 of	 management
information	available	on	individual	products	and	desks.
The	 process	 employed	 by	 ALCO	 for	 ALM	 will	 vary	 according	 to	 the

particular	internal	arrangement	of	the	institution.	A	common	procedure	involves
a	monthly	presentation	to	ALCO	of	the	impact	of	different	interest-rate	scenarios
on	the	balance	sheet.	This	presentation	may	include:

an	 analysis	 of	 the	 difference	between	 the	 actual	 net	 interest	 income	 (NII)
for	 the	 previous	month	 and	 the	 amount	 that	 was	 forecast	 at	 the	 previous
ALCO	 meeting.	 This	 is	 usually	 presented	 as	 a	 gap	 report,	 broken	 by
maturity	buckets	and	individual	products;
the	 result	 of	 discussion	 with	 business	 unit	 heads	 on	 the	 basis	 of	 the
assumptions	 used	 in	 calculating	 forecasts	 and	 impact	 of	 interest-rate
changes;	 scenario	 analysis	 usually	 assumes	 an	 unchanging	 book	 position
between	now	and	one	month	later,	which	is	essentially	unrealistic;
a	 number	 of	 interest-rate	 scenarios,	 based	 on	 assumptions	 of	 (a)	 what	 is
expected	to	happen	to	the	shape	and	level	of	the	yield	curve,	and	(b)	what
may	happen	to	the	yield	curve;	for	example,	extreme	scenarios.	Essentially,
this	 exercise	 produces	 a	 value	 for	 the	 forecasted	 NII	 due	 to	 changes	 in
interest	rates;
an	update	of	the	latest	actual	revenue	numbers.



Specific	new	or	one-off	 topics	may	be	introduced	at	ALCO	as	circumstances
dictate;	for	example,	the	presentation	of	the	approval	process	for	the	introduction
of	a	new	product	or	business	line.

Sources	of	interest-rate	risk
Assets	on	the	balance	sheet	are	affected	by	absolute	changes	in	interest	rates,	as
well	as	increases	in	the	volatility	of	interest	rates.	For	instance,	fixed-rate	assets
will	fall	in	value	in	the	event	of	a	rise	in	rates,	while	funding	costs	will	rise.	This
decreases	the	margins	available.	We	noted	that	the	way	to	remove	this	risk	was
to	 lock	 in	assets	with	matching	liabilities;	however,	 this	 is	not	only	not	always
possible,	but	also	sometimes	undesirable,	as	it	prevents	the	ALM	manager	from
taking	a	view	on	the	yield	curve.	In	a	falling	interest-rate	environment,	deposit-
taking	 institutions	may	 experience	 a	 decline	 in	 available	 funds,	 requiring	 new
funding	 sources	 that	may	 be	 accessed	 at	 less	 favourable	 terms.	 Liabilities	 are
also	impacted	by	a	changing	interest-rate	environment.
There	are	five	primary	sources	of	interest-rate	risk	inherent	in	an	ALM	book,

which	are	described	below.
Gap	risk	is	the	risk	that	revenue	and	earnings	decline	as	a	result	of	changes	in

interest	rates,	due	to	the	difference	in	the	maturity	profile	of	assets,	liabilities	and
off-balance	 sheet	 instruments.	Another	 term	 for	 gap	 risk	 is	mismatch	 risk.	An
institution	with	gap	risk	is	exposed	to	changes	in	the	level	of	the	yield	curve,	a
so-called	parallel	 shift,	 or	 a	 change	 in	 the	 shape	 of	 the	 yield	 curve	 or	pivotal
shift.	 Gap	 risk	 is	 measured	 in	 terms	 of	 short-or	 long-term	 risk,	 which	 is	 a
function	 of	 the	 impact	 of	 rate	 changes	 on	 earnings	 for	 a	 short	 or	 long	 period.
Therefore	 the	 maturity	 profile	 of	 the	 book,	 and	 the	 time	 to	 maturity	 of
instruments	 held	 on	 the	 book,	 will	 influence	 whether	 the	 bank	 is	 exposed	 to
short-term	or	long-term	gap	risk.
Yield	curve	risk	is	the	risk	that	non-parallel	or	pivotal	shifts	in	the	yield	curve

cause	 a	 reduction	 in	NII.	 The	ALM	manager	will	 change	 the	 structure	 of	 the
book	 to	 take	 into	account	 their	views	on	 the	yield	curve.	For	example,	 a	book
with	 a	 combination	 of	 short-term	 and	 long-term	 asset-or	 liability-maturity
structures6	is	at	risk	from	a	yield	curve	inversion,	sometimes	known	as	a	twist	in
the	curve.
Basis	risk	arises	from	the	fact	that	assets	are	often	priced	off	one	interest	rate,

while	 funding	 is	priced	off	another	 interest	 rate.	Taken	one	step	 further,	hedge
instruments	are	often	linked	to	a	different	interest	rate	to	that	of	the	product	they



are	hedging.	 In	 the	US	market	 the	best	 example	of	 basis	 risk	 is	 the	difference
between	the	prime	rate	and	Libor.	Term	loans	in	the	United	States	are	often	set
at	prime,	or	a	relationship	to	prime,	while	bank	funding	is	usually	based	on	the
Eurodollar	market	and	linked	to	Libor.	However,	the	prime	rate	is	what	is	known
as	 an	 “administered”	 rate	 and	 does	 not	 change	 on	 a	 daily	 basis,	 unlike	 Libor.
While	changes	in	the	two	rates	are	positively	correlated,	they	do	not	change	by
the	same	amount,	which	means	that	the	spread	between	them	changes	regularly.
This	 results	 in	 the	spread	earned	on	a	 loan	product	changing	over	 time.	Figure
6.1	illustrates	the	change	in	spread	during	2005–2006.

Figure	6.1	Change	in	spread	between	the	3-month	prime	rate	and	3-month	Libor
2005–06.
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.

Another	 risk	 for	deposit-taking	 institutions	 such	 as	 clearing	banks	 is	 run-off
risk,	associated	with	 the	non-interest	bearing	 liabilities	(NIBLs)	of	such	banks.
The	 level	 of	 interest	 rates	 at	 any	 one	 time	 represents	 an	 opportunity	 cost	 to
depositors	who	have	 funds	 in	 such	 facilities.	However,	 in	 a	 rising	 interest-rate
environment,	 this	 opportunity	 cost	 rises	 and	 depositors	 will	 withdraw	 these



funds,	 available	 at	 immediate	 notice,	 resulting	 in	 an	 outflow	 of	 funds	 for	 the
bank.	 The	 funds	 may	 be	 taken	 out	 of	 the	 banking	 system	 completely;	 for
example,	 for	 investment	 in	 the	 stock	 market.	 This	 risk	 is	 significant	 and
therefore	 sufficient	 funds	 must	 be	 maintained	 at	 short	 notice,	 which	 is	 an
opportunity	cost	for	the	bank	itself.
Many	 banking	 products	 entitle	 the	 customer	 to	 terminate	 contractual

arrangements	ahead	of	the	stated	maturity	term;	this	is	sometimes	referred	to	as
option	 risk.	 This	 is	 another	 significant	 risk	 as	 products	 such	 as	 CDs,	 cheque
account	 balances	 and	 demand	 deposits	 can	 be	 withdrawn	 or	 liquidated	 at	 no
notice,	 which	 is	 a	 risk	 to	 the	 level	 of	 NII	 should	 the	 option	 inherent	 in	 the
products	be	exercised.



Gap	and	net	interest	income
We	 noted	 earlier	 that	 gap	 is	 a	 measure	 of	 the	 difference	 in	 interest-rate
sensitivity	of	assets	and	liabilities	that	revalue	at	a	particular	date,	expressed	as	a
cash	value.	Put	simply	it	is:

(6.1)	
where	Air	 and	Lir	 are	 the	 interest-rate	 sensitive	 assets	 and	 interest-rate-sensitive
liabilities.	 Where	 Air	 >	 Lir	 the	 banking	 book	 is	 described	 as	 being	 positively
gapped,	and	when	Air	<	Lir	the	book	is	said	to	be	negatively	gapped.	The	change
in	NII	is	given	by:

(6.2)	
where	r	is	the	relevant	interest	rate	used	for	valuation.	The	NII	of	a	bank	that	is
positively	gapped	will	 increase	as	 interest	 rates	 rise,	 and	will	decrease	as	 rates
decline.	This	describes	a	banking	book	that	is	asset	sensitive;	the	opposite,	when
a	 book	 is	 negatively	 gapped,	 is	 known	 as	 liability	 sensitive.	 The	 NII	 of	 a
negatively	gapped	book	will	increase	when	interest	rates	decline.	The	value	of	a
book	with	zero	gap	is	immune	to	changes	in	the	level	of	interest	rates.	The	shape
of	 the	 banking	 book	 at	 any	 one	 time	 is	 a	 function	 of	 customer	 demand,	 the
treasury	manager’s	operating	strategy,	and	view	of	future	interest	rates.
Gap	analysis	is	used	to	measure	the	difference	between	interest-rate-sensitive

assets	and	liabilities,	over	specified	time	periods.	Another	term	for	this	analysis
is	 periodic	 gap,	 and	 the	 common	 expression	 for	 each	 time	 period	 is	maturity
bucket.	For	a	commercial	bank	the	typical	maturity	buckets	are:

0–3	months;
3–12	months;
1–5	years;
>	5	years.

Another	common	approach	is	to	group	assets	and	liabilities	by	the	buckets	or
grid	 points	 of	 the	 Riskmetrics	 VaR	 methodology	 (see	 Chapter	 17).	 Any
combination	 of	 time	 periods	 may	 be	 used,	 however.	 For	 instance,	 certain	 US
commercial	banks	place	assets,	liabilities	and	off-balance	sheet	items	in	terms	of
known	maturities,	 judgemental	maturities	 and	market-driven	maturities.	 These
are	defined	as:

known	maturities:	fixed-rate	loans	and	CDs;
judgemental	 maturities:	 passbook	 savings	 accounts,	 demand	 deposits,



credit	cards,	non-performing	loans;
market-driven	maturities:	option-based	instruments	such	as	mortgages,	and
other	interest-rate	sensitive	assets.

The	other	key	measure	is	cumulative	gap,	defined	as	the	sum	of	the	individual
gaps	 up	 to	 one-year	 maturity.	 Banks	 traditionally	 use	 the	 cumulative	 gap	 to
estimate	the	impact	of	a	change	in	interest	rates	on	NII.



Assumptions	of	gap	analysis
A	number	of	assumptions	are	made	when	using	gap	analysis,	assumptions	 that
may	not	reflect	reality	in	practice.	These	include:

the	 key	 assumption	 that	 interest	 rate	 changes	 manifest	 themselves	 as	 a
parallel	 shift	 in	 the	 yield	 curve;	 in	 practice,	 changes	 do	 not	 occur	 as	 a
parallel	 shift,	 giving	 rise	 to	 basis	 risk	 between	 short-term	 and	 long-term
assets;
the	expectation	 that	contractual	 repayment	schedules	are	met;	 if	 there	 is	a
fall	 in	 interest	 rates,	 prepayments	 of	 loans	 by	 borrowers	 who	 wish	 to
refinance	 their	 loans	 at	 lower	 rates	 will	 have	 an	 impact	 on	 NII	 Certain
assets	and	liabilities	have	option	features	that	are	exercised	as	interest	rates
change,	such	as	letters	of	credit	and	variable	rate	deposits;	early	repayment
will	impact	a	bank’s	cash	flow;
that	 repricing	 of	 assets	 and	 liabilities	 takes	 place	 in	 the	mid-point	 of	 the
time	bucket;
the	expectation	 that	all	 loan	payments	will	occur	on	schedule;	 in	practice,
certain	borrowers	will	repay	the	loan	earlier.

Recognised	weaknesses	of	the	gap	approach	include:
no	incorporation	of	future	growth,	or	changes	in	the	asset–liability	mix;
no	consideration	of	the	time	value	of	money;
arbitrary	setting	of	time	periods.

Limitations	notwithstanding,	gap	analysis	is	used	extensively.	Gup	and	Brooks
(1993,	 pp.	 59)	 state	 the	 following	 reasons	 for	 the	 continued	 popularity	 of	 gap
analysis:

it	was	the	first	approach	introduced	to	handle	interest-rate	risk,	and	provides
reasonable	accuracy;
the	 data	 required	 to	 perform	 the	 analysis	 are	 already	 compiled	 for	 the
purposes	of	regulatory	reporting;
the	gaps	can	be	calculated	using	simple	spreadsheet	software;
it	is	easier	(and	cheaper)	to	implement	than	more	sophisticated	techniques;
it	is	straightforward	to	demonstrate	and	explain	to	senior	management	and
shareholders.

Although	there	are	more	sophisticated	methods	available,	gap	analysis	remains
in	widespread	use.



The	ALM	desk
The	 ALM	 desk	 or	 unit	 is	 a	 specialised	 business	 unit	 that	 fulfils	 a	 range	 of
functions.	 Its	 precise	 remit	 is	 a	 function	 of	 the	 type	 of	 the	 activities	 of	 the
financial	institution	that	it	is	a	part	of.	Let	us	consider	the	main	types	of	activities
that	are	carried	out.
If	an	ALM	unit	has	a	profit	 target	of	zero,	 it	will	act	as	a	cost	centre	with	a

responsibility	 to	 minimise	 operating	 costs.	 This	 would	 be	 consistent	 with	 a
strategy	 that	 emphasises	 commercial	 banking	 as	 the	 core	 business	 of	 the	 firm,
and	 where	 ALM	 policy	 is	 concerned	 purely	 with	 hedging	 interest-rate	 and
liquidity	risk.
The	next	level	is	where	the	ALM	unit	is	responsible	for	minimising	the	cost	of

funding.	 That	 would	 allow	 the	 unit	 to	 maintain	 an	 element	 of	 exposure	 to
interest-rate	 risk,	depending	on	 the	view	that	was	held	as	 to	 the	future	 level	of
interest	 rates.	As	we	noted	above,	 the	core	banking	activity	generates	either	an
excess	or	shortage	of	funds.	To	hedge	away	all	of	the	excess	or	shortage,	while
removing	interest-rate	exposure,	has	an	opportunity	cost	associated	with	it	since
it	eliminates	any	potential	gain	that	might	arise	from	movements	in	market	rates.
Of	course,	without	a	complete	hedge,	 there	 is	an	exposure	 to	 interest-rate	 risk.
The	 ALM	 desk	 is	 responsible	 for	 monitoring	 and	 managing	 this	 risk,	 and	 of
course	is	credited	with	any	cost	savings	in	the	cost	of	funds	that	arise	from	the
exposure.	The	 saving	may	 be	measured	 as	 the	 difference	 between	 the	 funding
costs	of	a	 full	hedging	policy	and	 the	actual	policy	 that	 the	ALM	desk	adopts.
Under	 this	policy,	 interest-rate	 risk	 limits	are	set	which	 the	ALM	desk	ensures
the	bank’s	operations	do	not	breach.
The	 final	 stage	 of	 development	 is	 to	 turn	 the	ALM	unit	 into	 a	 profit	 centre,

with	responsibility	for	optimising	the	funding	policy	within	specified	limits.	The
limits	may	be	set	as	gap	limits,	VaR	limits	or	by	another	measure,	such	as	level
of	 earnings	 volatility.	 Under	 this	 scenario	 the	 ALM	 desk	 is	 responsible	 for
managing	all	financial	risk.
The	final	development	of	the	ALM	function	has	resulted	in	it	taking	on	a	more

active	role.	The	previous	paragraphs	described	the	 three	stages	of	development
that	ALM	has	undergone,	although	all	three	versions	are	part	of	the	“traditional”
approach.	Practitioners	are	now	beginning	to	think	of	ALM	as	extending	beyond
the	risk	management	field,	and	responsible	for	adding	value	to	the	net	worth	of
the	bank,	through	proactive	positioning	of	the	book	and	hence,	the	balance	sheet.
That	 is,	 in	 addition	 to	 the	 traditional	 function	 of	 managing	 liquidity	 risk	 and



interest-rate	 risk,	 ALM	 should	 be	 concerned	 with	 managing	 the	 regulatory
capital	of	the	bank	and	with	actively	positioning	the	balance	sheet	to	maximise
profit.	The	latest	developments	mean	that	the	there	are	now	financial	institutions
that	 run	a	much	more	sophisticated	ALM	operation	 than	 that	associated	with	a
traditional	banking	book.
Let	us	review	now	the	traditional	and	developed	elements	of	an	ALM	function.



Traditional	ALM
Generally,	 a	 bank’s	 ALM	 function	 has	 in	 the	 past	 been	 concerned	 with
managing	the	risk	associated	with	the	banking	book.	This	does	not	mean	that	this
function	is	now	obsolete,	 rather	 that	additional	functions	have	now	been	added
to	the	ALM	role.	There	are	a	large	number	of	financial	institutions	that	adopt	the
traditional	 approach;	 indeed,	 the	 nature	 of	 their	 operations	 would	 not	 lend
themselves	to	anything	more.	We	can	summarise	the	role	of	the	traditional	ALM
desk	as	follows:

Interest-rate	risk	management.

This	 is	 the	 interest-rate	 risk	 arising	 from	 the	operation	of	 the	banking	book.	 It
includes	 net	 interest	 income	 sensitivity	 analysis,	 typified	 by	maturity	 gap	 and
duration	gap	analysis,	and	the	sensitivity	of	 the	book	to	parallel	changes	in	the
yield	curve.	The	ALM	desk	will	monitor	the	exposure	and	position	the	book	in
accordance	 with	 the	 limits	 as	 well	 as	 its	 market	 view.	 Smaller	 banks,	 or
subsidiaries	of	banks	that	are	based	overseas,	often	run	no	interest-rate	risk;	that
is,	there	is	no	short	gap	in	their	book.	Otherwise	the	ALM	desk	is	responsible	for
hedging	the	interest-rate	risk	or	positioning	the	book	in	accordance	with	its	view.

Liquidity	and	funding	management.

There	are	 regulatory	 requirements	 that	dictate	 the	proportion	of	banking	assets
that	 must	 be	 held	 as	 short-term	 instruments.	 The	 liquidity	 book	 in	 a	 bank	 is
responsible	for	running	the	portfolio	of	short-term	instruments.	The	exact	make-
up	 of	 the	 book	 is	 however	 the	 responsibility	 of	 the	ALM	desk,	 and	will	 be	 a
function	of	the	desk’s	view	of	market	interest	rates,	as	well	as	its	opinion	on	the
relative	 value	 of	 one	 asset	 over	 another.	 For	 example,	 it	may	 decide	 to	move
some	assets	into	short-dated	government	bonds,	above	what	it	normally	holds,	at
the	expense	of	high-quality	CDs,	or	vice-versa.

Reporting	on	hedging	of	risks.

The	ALM	 fulfils	 a	 senior	management	 information	 function	 by	 reporting	 on	 a
regular	basis	on	the	extent	of	the	bank’s	risk	exposure.	This	may	be	in	the	form
of	a	weekly	hardcopy	report,	or	via	some	other	medium.



Setting	up	risk	limits.

The	ALM	unit	will	set	limits,	implement	them	and	enforce	them,	although	it	is
common	for	an	independent	“middle	office”	risk	function	to	monitor	compliance
with	limits.

Capital	requirement	reporting.

This	function	 involves	 the	compilation	of	reports	on	capital	usage	and	position
limits	 as	 a	 percentage	 of	 capital	 allowed,	 and	 the	 reporting	 to	 regulatory
authorities.
All	financial	institutions	will	carry	out	the	activities	described	above.

Example	6.2:	Gap	analysis
Maturity	gap	analysis	measures	the	cash	difference	or	gap	between	the	absolute	values	of	the
assets	 and	 liabilities	 that	 are	 sensitive	 to	movements	 in	 interest	 rates.	 Therefore	 the	 analysis
measures	the	relative	interest-rate	sensitivities	of	the	assets	and	liabilities,	and	thus	determines
the	risk	profile	of	the	bank	with	respect	to	changes	in	rates.	The	gap	ratio	is	given	as	(6.3):

(6.3)	
and	measures	whether	 there	are	more	 interest-rate	sensitive	assets	 than	 liabilities.	A	gap	ratio
higher	than	one	for	example,	indicates	that	a	rise	in	interest	rates	will	increase	the	NPV	of	the
book,	thus	raising	the	return	on	assets	at	a	rate	higher	than	the	rise	in	the	cost	of	funding.	This
also	 results	 in	 a	higher	 income	spread.	A	gap	 ratio	 lower	 than	one	 indicates	 a	 rising	 funding
cost.	Duration	gap	analysis	measures	the	impact	on	the	net	worth	of	the	bank	due	to	changes	in
interest	 rates	 by	 focusing	 on	 changes	 in	 market	 value	 of	 either	 assets	 or	 liabilities.	 This	 is
because	duration	measures	the	percentage	change	in	the	market	value	of	a	single	security	for	a
1%	change	in	 the	underlying	yield	of	 the	security	(strictly	speaking,	 this	 is	modified	duration
but	 the	 term	 for	 the	 original	 “duration”	 is	 now	 almost	 universally	 used	 to	 refer	 to	modified
duration).	The	duration	gap	is	defined	as	(6.4):

(6.4)	
where	w	is	the	percentage	of	assets	funded	by	liabilities.	Hence,	the	duration	gap	measures	the
effects	 of	 the	 change	 in	 the	 net	worth	 of	 the	 bank.	A	 higher	 duration	 gap	 indicates	 a	 higher
interest	rate	exposure.	As	duration	only	measures	the	effects	of	a	linear	change	in	the	interest
rate	 –	 that	 is,	 a	 parallel	 shift	 yield	 curve	 change	 –	 banks	 with	 portfolios	 that	 include	 a
significant	amount	of	 instruments	with	elements	of	optionality,	 such	as	callable	bonds,	asset-
backed	securities	and	convertibles,	also	use	the	convexity	measure	of	risk	exposure	to	adjust	for
the	inaccuracies	that	arise	in	duration	over	large	yield	changes.



Developments	in	ALM
A	greater	number	of	financial	 institutions	are	enhancing	their	risk	management
function	 by	 adding	 to	 the	 responsibilities	 of	 the	 ALM	 function.	 These	 have
included	enhancing	the	role	of	the	head	of	Treasury	and	the	ALCO,	using	other
risk	 exposure	 measures	 such	 as	 the	 option-adjusted	 spread	 and	 VaR,	 and
integrating	 the	 traditional	 interest-rate	 risk	 management	 with	 credit	 risk	 and
operational	 risk.	 The	 increasing	 use	 of	 credit	 derivatives	 has	 facilitated	 this
integrated	approach	to	risk	management.
The	additional	roles	of	the	ALM	desk	can	include:

using	the	VaR	tool	to	assess	risk	exposure;
integrating	market	risk	and	credit	risk;
using	new	risk-adjusted	measures	of	return;
optimising	portfolio	return;
proactively	managing	 the	 balance	 sheet;	 this	 includes	 giving	 direction	 on
the	securitisation	of	assets	(removing	them	from	the	balance	sheet),	hedging
credit	 exposure	 using	 credit	 derivatives,	 and	 actively	 enhancing	 returns
from	the	liquidity	book,	such	as	entering	into	stock	lending	and	repo.

An	expanded	ALM	function	will	by	definition	expand	the	role	of	the	Treasury
function	 and	 the	ALCO.	This	may	 see	 the	 Treasury	 function	 becoming	 active
“portfolio	managers”	of	the	bank’s	book.	The	ALCO,	traditionally	composed	of
risk	managers	 from	across	 the	bank	as	well	as	 the	senior	member	of	 the	ALM
desk	or	liquidity	desk,	is	responsible	for	assisting	the	head	of	Treasury	and	the
Finance	 Director	 in	 the	 risk	 management	 process.	 In	 order	 to	 fulfil	 the	 new
enhanced	function	the	Treasurer	will	require	a	more	strategic	approach	to	his	or
her	 function,	as	many	of	 the	decisions	with	 running	 the	bank’s	entire	portfolio
will	be	closely	connected	with	the	overall	direction	that	the	bank	wishes	to	take.
These	are	Board-level	decisions.

Liquidity	and	interest-rate	risk



The	liquidity	gap
Liquidity	 risk	 arises	 because	 a	 bank’s	 portfolio	 will	 consist	 of	 assets	 and
liabilities	 with	 different	 sizes	 and	 maturities.	 When	 assets	 are	 greater	 than
resources	from	operations,	a	 funding	gap	will	exist	 that	needs	 to	be	sourced	 in
the	wholesale	market.	When	 the	opposite	occurs,	 the	excess	 resources	must	be
invested	in	the	market.	The	differences	between	the	assets	and	liabilities	is	called
the	 liquidity	gap.	For	example,	 if	a	bank	has	long-term	commitments	 that	have
arisen	 from	 its	dealings	 and	 its	 resources	 are	 exceeded	by	 these	 commitments,
and	have	a	shorter	maturity,	there	is	both	an	immediate	and	a	future	deficit.	The
liquidity	risk	for	the	bank	is	that,	at	any	time,	there	are	not	enough	resources,	or
funds	available	in	the	market,	to	balance	the	assets.
Liquidity	management	has	several	objectives;	possibly	the	most	important	is	to

ensure	that	deficits	can	be	funded	under	all	foreseen	circumstances,	and	without
incurring	 prohibitive	 costs.	 In	 addition	 there	 are	 regulatory	 requirements	 that
force	 a	 bank	 to	 operate	 certain	 limits,	 and	 state	 that	 short-term	 assets	 be	 in
excess	 of	 short-run	 liabilities,	 in	 order	 to	 provide	 a	 safety	 net	 of	 highly	 liquid
assets.	 Liquidity	 management	 is	 also	 concerned	 with	 funding	 deficits	 and
investing	 surpluses,	 with	 managing	 and	 growing	 the	 balance	 sheet,	 and	 with
ensuring	 that	 the	 bank	 operates	 within	 regulatory	 and	 in-house	 limits.	 In	 this
section	we	review	the	main	issues	concerned	with	liquidity	and	interest-rate	risk.
The	 liquidity	 gap	 is	 the	 difference,	 at	 all	 future	 dates,	 between	 assets	 and

liabilities	of	the	banking	portfolio.	Gaps	generate	liquidity	risk.	When	liabilities
exceed	assets,	there	is	an	excess	of	funds.	An	excess	does	not	of	course	generate
liquidity	risk,	but	it	does	generate	interest-rate	risk,	because	the	present	value	of
the	book	is	sensitive	to	changes	in	market	rates.	When	assets	exceed	liabilities,
there	is	a	funding	deficit	and	the	bank	has	long-term	commitments	that	are	not
currently	 funded	 by	 existing	 operations.	 The	 liquidity	 risk	 is	 that	 the	 bank
requires	funds	at	a	 future	date	 to	match	 the	assets.	The	bank	 is	able	 to	remove
any	liquidity	risk	by	locking	in	maturities,	but	of	course	there	is	a	cost	involved
as	it	will	be	dealing	at	longer	maturities.7



Gap	risk	and	limits
Liquidity	 gaps	 are	 measured	 by	 taking	 the	 difference	 between	 outstanding
balances	of	assets	and	liabilities	over	time.	At	any	point	a	positive	gap	between
assets	 and	 liabilities	 is	 equivalent	 to	 a	 deficit,	 and	 this	 is	measured	 as	 a	 cash
amount.	The	marginal	gap	 is	 the	difference	between	 the	changes	of	assets	and
liabilities	over	a	given	period.	A	positive	marginal	gap	means	that	the	variation
of	value	of	assets	exceeds	the	variation	of	value	of	liabilities.	As	new	assets	and
liabilities	are	added	over	time,	as	part	of	the	ordinary	course	of	business,	the	gap
profile	changes.
The	gap	profile	is	tabulated	or	charted	(or	both)	during	and	at	the	end	of	each

day	as	a	primary	measure	of	risk.	For	illustration,	a	tabulated	gap	report	is	shown
in	 Table	 6.2	 on	 page	 266	 and	 is	 an	 actual	 example	 from	 a	 UK	 banking
institution.	It	shows	the	assets	and	liabilities	grouped	into	maturity	buckets	and
the	net	position	for	each	bucket.	It	is	a	snapshot	today	of	the	exposure,	and	hence
funding	requirement	of	the	bank	for	future	maturity	periods.

Table	6.2	Example	gap	profile:	UK	bank





Table	6.2	is	very	much	a	summary	report,	because	the	maturity	gaps	are	very
wide.	For	risk	management	purposes	 the	buckets	would	be	much	narrower;	for
instance,	the	period	between	zero	and	12	months	might	be	split	into	12	different
maturity	buckets.	An	example	of	a	more	detailed	gap	report	 is	shown	in	Table
6.3	on	pages	268–9,	which	is	from	another	UK	banking	institution.	Note	that	the
overall	 net	 position	 is	 zero,	 because	 this	 is	 a	 balance	 sheet	 and	 therefore,	 not
surprisingly,	 it	 balances.	 However,	 along	 the	 maturity	 buckets	 or	 grid	 points
there	are	net	positions	which	are	the	gaps	that	need	to	be	managed.

Table	6.3	Detailed	gap	profile:	UK	bank





Limits	 on	 a	 banking	 book	 can	 be	 set	 in	 terms	 of	 gap	 limits.	 For	 example,	 a
bank	may	set	a	six-month	gap	limit	of	£10	million.	The	net	position	of	assets	and
maturities	expiring	 in	 six	months’	 time	could	 then	not	exceed	£10	million.	An
example	of	a	gap	limit	report	is	shown	at	Figure	6.2	on	page	270,	with	the	actual
net	gap	positions	shown	against	the	gap	limits	for	each	maturity.	Again	this	is	an
actual	limit	report	from	a	UK	banking	institution.

Figure	6.2	Gap	limit	report



The	maturity	gap	can	be	charted	to	provide	an	illustration	of	net	exposure,	and
an	example	is	shown	in	Figure	6.3	on	page	270,	from	yet	another	UK	banking
institution.	In	some	firms’	reports	both	the	assets	and	the	liabilities	are	shown	for
each	maturity	point,	but	in	our	example	only	the	net	position	is	shown.	This	net
position	is	the	gap	exposure	for	that	maturity	point.	A	second	example,	used	by
the	 overseas	 subsidiary	 of	 a	 Middle	 Eastern	 commercial	 bank,	 which	 has	 no
funding	 lines	 in	 the	 interbank	 market	 and	 so	 does	 not	 run	 short	 positions,	 is
shown	in	Figure	6.4	on	page	271,	while	the	gap	report	for	a	UK	high-street	bank
is	shown	in	Figure	6.5	on	page	271.	Note	the	large	short	gap	under	the	maturity
labelled	“non-int”;	this	stands	for	non-interest	bearing	liabilities	and	represents
the	 balance	 of	 current	 accounts	 (cheque	 or	 “checking”	 accounts),	 which	 are
funds	that	attract	no	interest	and	are	in	theory	very	short-dated	(because	they	are
demand	deposits,	so	may	be	called	at	instant	notice).

Figure	6.3	Gap	maturity	profile	in	graphical	form



Figure	6.4	Gap	maturity	profile,	bank	with	no	short	funding	allowed

Figure	6.5	Gap	maturity	profile,	UK	high-street	bank



Gaps	 represent	 cumulative	 funding	 required	 at	 all	 dates.	 The	 cumulative
funding	is	not	necessarily	 identical	 to	 the	new	funding	required	at	each	period,
because	 the	 debt	 issued	 in	 previous	 periods	 is	 not	 necessarily	 amortised	 at
subsequent	periods.	The	new	funding	between,	for	example,	months	3	and	4	is
not	the	accumulated	deficit	between	months	2	and	4	because	the	debt	contracted
at	 month	 3	 is	 not	 necessarily	 amortised	 at	 month	 4.	 Marginal	 gaps	 may	 be
identified	as	the	new	funding	required	or	the	new	excess	funds	of	the	period	that
should	be	invested	in	the	market.	Note	that	all	the	reports	are	snapshots	at	a	fixed
point	in	time	and	the	picture	is	of	course	a	continuously	moving	one.	In	practice
the	liquidity	position	of	a	bank	cannot	be	characterised	by	one	gap	at	any	given
date,	and	 the	entire	gap	profile	must	be	used	 to	gauge	 the	extent	of	 the	book’s
profile.
The	 liquidity	book	may	decide	 to	match	 its	 assets	with	 its	 liabilities.	This	 is

known	as	cash	matching	 and	occurs	when	 the	 time	profiles	of	both	assets	 and
liabilities	 are	 identical.	 By	 following	 such	 a	 course	 the	 bank	 can	 lock	 in	 the
spread	 between	 its	 funding	 rate	 and	 the	 rate	 at	which	 it	 lends	 cash,	 and	 run	 a
guaranteed	 profit.	 Under	 cash	 matching,	 the	 liquidity	 gaps	 will	 be	 zero.
Matching	the	profile	of	both	legs	of	the	book	is	done	at	the	overall	level;	that	is,
cash	 matching	 does	 not	 mean	 that	 deposits	 should	 always	 match	 loans.	 This
would	be	difficult	as	both	result	from	customer	demand,	although	an	individual
purchase	of,	say,	a	CD	can	be	matched	with	an	identical	loan.	Nevertheless,	the
bank	can	elect	to	match	assets	and	liabilities	once	the	net	position	is	known,	and
keep	the	book	matched	at	all	times.	However,	it	is	highly	unusual	for	a	bank	to



adopt	a	cash	matching	strategy.



Liquidity	management
The	continuous	process	of	raising	new	funds	or	investing	surplus	funds	is	known
as	 liquidity	 management.	 If	 we	 consider	 that	 a	 gap	 today	 is	 funded,	 thus
balancing	 assets	 and	 liabilities	 and	 squaring-off	 the	 book,	 the	 next	 day	 a	 new
deficit	 or	 surplus	 is	 generated	 that	 also	 has	 to	 be	 funded.	 The	 liquidity
management	 decision	 must	 cover	 the	 amount	 required	 to	 bridge	 the	 gap	 that
exists	the	following	day,	as	well	as	position	the	book	across	future	dates	in	line
with	 the	 bank’s	 view	on	 interest	 rates.	Usually	 in	 order	 to	 define	 the	maturity
structure	 of	 debt	 a	 target	 profile	 of	 resources	 is	 defined.	This	may	 be	 done	 in
several	 ways.	 If	 the	 objective	 of	 ALM	 is	 to	 replicate	 the	 asset	 profile	 with
resources,	 the	 new	 funding	 should	 contribute	 to	 bringing	 the	 resources	 profile
closer	to	that	of	the	assets;	that	is,	more	of	a	matched	book	looking	forward.	This
is	the	lowest	risk	option.	Another	target	profile	may	be	imposed	on	the	bank	by
liquidity	 constraints.	 This	 may	 arise	 if,	 for	 example	 the	 bank	 has	 a	 limit	 on
borrowing	 lines	 in	 the	market	 so	 that	 it	 could	 not	 raise	 a	 certain	 amount	 each
week	or	month.	For	instance,	if	the	maximum	that	could	be	raised	in	one	week
by	 a	 bank	 is	 £10	million,	 the	maximum	period	 liquidity	 gap	 is	 constrained	by
that	 limit.	The	ALM	desk	will	manage	 the	book	 in	 line	with	 the	 target	profile
that	has	been	adopted,	which	requires	it	to	try	to	reach	the	required	profile	over	a
given	time	horizon.
Figure	 6.6	 is	 a	 liquidity	 analysis	 for	 a	 UK	 bank,	 showing	 the	 maturity	 of

funding	going	forward	and	where	liquidity	requirements	arise.

Figure	6.6	Liquidity	analysis	–	example	of	UK	bank	profile	of	maturity	of
funding



Managing	 the	 banking	 book’s	 liquidity	 is	 a	 dynamic	 process,	 as	 loans	 and
deposits	 are	 known	 at	 any	 given	 point,	 but	 new	 business	will	 be	 taking	 place
continuously	and	the	profile	of	the	book	looking	forward	must	be	continuously
re-balanced	 to	 keep	 it	 within	 the	 target	 profile.	 There	 are	 several	 factors	 that
influence	 this	 dynamic	 process,	 the	 most	 important	 of	 which	 are	 reviewed
below.



Demand	deposits
Deposits	placed	on	demand	at	the	bank,	such	as	current	accounts	(known	in	the
United	States	as	“checking	accounts”)	have	no	stated	maturity	and	are	available
on	demand	at	the	bank.	Technically	they	are	referred	to	as	“non-interest-bearing
liabilities”	 because	 the	 bank	pays	no	or	 very	 low	 rates	 of	 interest	 on	 them,	 so
they	 are	 effectively	 free	 funds.	 The	 balance	 of	 these	 funds	 can	 increase	 or
decrease	 throughout	 the	 day	 without	 any	 warning,	 although	 in	 practice	 the
balance	 is	quite	 stable.	There	are	a	number	of	ways	 that	 a	bank	can	choose	 to
deal	with	these	balances.	These	are:

to	group	all	outstanding	balances	into	one	maturity	bucket	at	a	future	date
that	 is	 the	preferred	 time	horizon	of	 the	bank,	or	a	date	beyond	 this.	This
would	then	exclude	them	from	the	gap	profile.	Although	this	is	considered
unrealistic	 because	 it	 excludes	 the	 current	 account	 balances	 from	 the	 gap
profile,	it	is	nevertheless	a	fairly	common	approach;
to	rely	on	an	assumed	rate	of	amortisation	for	the	balances,	say	5%	or	10%
each	year;
to	 divide	 deposits	 into	 stable	 and	 unstable	 balances,	 of	 which	 the	 core
deposits	are	set	as	a	permanent	balance.	The	amount	of	the	core	balance	is
set	by	the	bank	based	on	a	study	of	the	total	balance	volatility	pattern	over
time.	The	 excess	 over	 the	 core	balance	 is	 then	viewed	 as	 very	 short-term
debt.	This	method	is	reasonably	close	to	reality	as	it	 is	based	on	historical
observations;
to	make	projections	based	on	observable	variables	 that	are	correlated	with
the	outstanding	balances	of	deposits.	For	instance,	such	variables	could	be
based	 on	 the	 level	 of	 economic	 growth	 plus	 an	 error	 factor	 based	 on	 the
short-term	fluctuations	in	the	growth	pattern.

Pre-set	contingencies
A	bank	will	have	committed	lines	of	credit,	the	utilisation	of	which	depends	on
customer	 demand.	 Contingencies	 generate	 outflows	 of	 funds	 that	 are	 by
definition	uncertain,	 as	 they	 are	 contingent	upon	 some	event;	 for	 example,	 the
willingness	of	the	borrower	to	use	a	committed	line	of	credit.	The	usual	way	for
a	bank	to	deal	with	these	unforeseen	fluctuations	is	to	use	statistical	data	based
on	past	observation	to	project	a	future	level	of	activity.



Prepayment	options	of	existing	assets
Where	 the	 maturity	 schedule	 is	 stated	 in	 the	 terms	 of	 a	 loan,	 it	 may	 still	 be
subject	 to	 uncertainty	 because	 of	 prepayment	 options.	 This	 is	 similar	 to	 the
prepayment	 risk	 associated	 with	 a	 mortgage-backed	 bond.	 An	 element	 of
prepayment	 risk	 renders	 the	 actual	 maturity	 profile	 of	 a	 loan	 book	 to	 be
uncertain;	 banks	 often	 calculate	 an	 “effective	 maturity	 schedule”	 based	 on
prepayment	statistics	instead	of	the	theoretical	schedule.	There	are	also	a	range
of	 prepayment	 models	 that	 may	 be	 used,	 the	 simplest	 of	 which	 use	 constant
prepayment	 ratios	 to	 assess	 the	 average	 life	 of	 the	 portfolio.	 The	 more
sophisticated	models	 incorporate	 more	 parameters,	 such	 as	 one	 that	 bases	 the
prepayment	 rate	 on	 the	 interest	 rate	 differential	 between	 the	 loan	 rate	 and	 the
current	market	rate,	or	the	time	elapsed	since	the	loan	was	taken	out.



Interest	cash	flows
Assets	and	liabilities	generate	interest	cash	inflows	and	outflows,	as	well	as	the
amortisation	 of	 principal.	 The	 interest	 payments	 must	 be	 included	 in	 the	 gap
profile	as	well.

Interest-rate	gap
The	 interest-rate	 gap	 is	 the	 standard	 measure	 of	 the	 exposure	 of	 the	 banking
book	 to	 interest-rate	 risk.	The	 interest-rate	gap	for	a	given	period	 is	defined	as
the	difference	between	fixed-rate	assets	and	fixed-rate	 liabilities.	 It	can	also	be
calculated	 as	 the	 difference	 between	 interest-rate	 sensitive	 assets	 and	 interest-
rate	liabilities.	Both	differences	are	identical	in	value	when	total	assets	are	equal
to	 total	 liabilities,	 but	will	 differ	when	 the	 balance	 sheet	 is	 not	 balanced.	This
only	occurs	 intra-day,	when,	for	example,	a	short	position	has	not	been	funded
yet.	The	general	market	practice	is	to	calculate	interest-rate	gap	as	the	difference
between	assets	and	liabilities.	The	gap	is	defined	in	terms	of	the	maturity	period
that	has	been	specified	for	it.
The	convention	for	calculating	gaps	is	important	for	interpretation.	The	“fixed-

rate”	gap	is	the	opposite	of	the	“variable-rate”	gap	when	assets	and	liabilities	are
equal.	They	differ	when	assets	and	 liabilities	do	not	match	and	 there	are	many
reference	rates.	When	there	is	a	deficit,	the	“fixed-rate	gap”	is	consistent	with	the
assumption	 that	 the	gap	will	be	 funded	 through	 liabilities	 for	which	 the	 rate	 is
unknown.	 This	 funding	 is	 then	 a	 variable-rate	 liability	 and	 is	 the	 bank’s	 risk,
unless	 the	 rate	 has	 been	 locked	 in	 beforehand.	 The	 same	 assumption	 applies
when	the	banks	run	a	cash	surplus	position,	and	the	interest	rate	for	any	period	in
the	future	is	unknown.	The	gap	position	at	a	given	time	bucket	is	sensitive	to	the
interest	rate	that	applies	to	that	period.
The	gap	is	calculated	for	each	discrete	time	bucket,	so	there	is	a	net	exposure

for,	say,	0–1	month,	1–3	months	and	so	on.	Loans	and	deposits	do	not,	except	at
the	 time	 of	 being	 undertaken,	 have	 precise	 maturities	 like	 that,	 so	 they	 are
“mapped”	to	a	 time	bucket	 in	terms	of	their	relative	weighting.	For	example,	a
£100	million	deposit	that	matures	in	20	days’	time	will	have	most	of	its	balance
mapped	 to	 the	 three-week	 time	 bucket,	 but	 a	 smaller	 amount	 will	 also	 be
allocated	to	the	two-week	bucket.	Interest-rate	risk	is	measured	as	the	change	in
present	value	of	the	deposit,	at	each	grid	point,	given	a	1	basis	point	change	in
the	interest	rate.	So	a	£10	million	one-month	CD	that	was	bought	at	6.50%	will



have	 its	 present	 value	 move	 upwards	 if	 on	 the	 next	 day	 the	 one-month	 rate
moves	down	by	a	basis	point.
The	net	change	in	present	value	for	a	1	basis	point	move	is	the	key	measure	of

interest-rate	risk	for	a	banking	book	and	this	 is	what	 is	usually	referred	to	as	a
“gap	 report”,	 although	 strictly	 speaking	 it	 is	 not.	 The	 correct	 term	 for	 such	 a
report	is	a	“PVBP”	or	“DV01”	report,	which	are	acronyms	for	“present	value	of
a	 basis	 point”	 and	 “dollar	 value	 of	 a	 01	 [1	 basis	 point]”	 respectively.	 The
calculation	of	interest-rate	sensitivity	assumes	a	parallel	shift	in	the	yield	curve;
that	 is,	 that	 every	maturity	 point	 along	 the	 term	 structure	moves	 by	 the	 same
amount	(here	one	basis	point)	and	in	the	same	direction.	An	example	of	a	PVBP
report	is	given	in	Table	6.4,	split	by	different	currency	books,	but	with	all	values
converted	to	sterling.

Table	6.4	Banking	book	PVBP	grid	report

The	basic	concept	in	the	gap	report	is	the	NPV	of	the	banking	book,	which	is
introduced	in	Appendix	6.1.	The	PVBP	report	measures	the	difference	between
the	market	values	of	assets	and	liabilities	in	the	banking	book.	To	calculate	NPV
we	require	a	discount	rate,	and	it	represents	a	mark-to-market	of	the	book.	The
rates	used	are	always	the	zero-coupon	rates	derived	from	the	government	bond
yield	 curve,	 although	 some	 adjustment	 should	 be	 made	 to	 this	 to	 allow	 for
individual	instruments.



Gaps	may	 be	 calculated	 as	 differences	 between	 outstanding	 balances	 at	 one
given	date,	or	as	differences	of	variations	of	those	balances	over	a	time	period.	A
gap	 number	 calculated	 from	 variations	 is	 known	 as	 a	 margin	 gap.	 The
cumulative	margin	gaps	over	a	period	of	time,	plus	the	initial	difference	in	assets
and	 liabilities	 at	 the	 beginning	 of	 the	 period	 are	 identical	 to	 the	 gaps	 between
assets	and	liabilities	at	the	end	of	the	period.
The	interest-rate	gap	differs	from	the	liquidity	gap	in	a	number	of	ways;	note

that:
whereas	 for	 liquidity	 gap	 all	 assets	 and	 liabilities	must	 be	 accounted	 for,
only	those	that	have	a	fixed	rate	are	used	for	the	interest-rate	gap;
the	interest-rate	gap	cannot	be	calculated	unless	a	period	has	been	defined
because	 of	 the	 fixed-rate/variable-rate	 distinction.	 The	 interest-rate	 gap	 is
dependent	on	a	maturity	period	and	an	original	date.

The	primary	purpose	in	compiling	the	gap	report	is	to	determine	the	sensitivity
of	 the	 interest	 margin	 to	 changes	 in	 interest	 rates.	 As	 we	 noted	 earlier	 the
measurement	 of	 the	 gap	 is	 always	 “behind	 the	 curve”	 as	 it	 is	 a	 historical
snapshot;	 the	 actual	 gap	 is	 a	 dynamic	 value	 as	 the	 banking	 book	 continually
undertakes	day-to-day	business.



Portfolio	modified	duration	gap
From	 Chapter	 4	 we	 know	 that	 modified	 duration	 measures	 the	 change	 in	 the
market	price	of	a	financial	instrument	that	results	from	a	given	change	in	market
interest	 rates.	 The	 duration	 gap	 of	 a	 net	 portfolio	 value	 is	 a	 measure	 of	 the
interest-rate	 sensitivity	 of	 a	 portfolio	 of	 financial	 instruments	 and	 is	 the
difference	 between	 the	 weighted-average	 duration	 of	 assets	 and	 liabilities,
adjusted	 for	 the	 net	 duration	 of	 any	 off-balance	 sheet	 instruments.	 Hence	 it
measures	 the	 percentage	 change	 in	 the	 net	 portfolio	 value	 that	 is	 expected	 to
occur	if	interest	rates	change	by	1%.
The	net	portfolio	value,	given	by	the	NPV	of	the	book,	is	the	market	value	of

assets	A	minus	 the	market	 value	 of	 the	 liabilities	L,	 plus	 or	minus	 the	market
value	OBS	of	off-balance	sheet	instruments,	shown	by	(6.5):

(6.5)	
To	calculate	the	duration	gap	of	the	NPV,	we	obtain	the	modified	duration	of

each	instrument	in	the	portfolio	and	weight	this	by	the	ratio	of	its	market	value
to	 the	 net	 value	 of	 the	 portfolio.	 This	 is	 done	 for	 assets,	 liabilities	 and	 off-
balance	 sheet	 instruments.	 The	modified	 duration	 of	 the	 portfolio	 is	 given	 by
(6.6):

(6.6)	
The	 modified	 duration	 of	 the	 NPV	 may	 be	 used	 to	 estimate	 the	 expected

change	in	the	market	value	of	the	portfolio	for	a	given	change	in	interest	rates,
shown	by	(6.7):

(6.7)	
It	is	often	problematic	to	obtain	an	accurate	value	for	the	market	value	of	every

instrument	in	a	banking	book.	In	practice	book	values	often	are	used	to	calculate
the	 duration	 gap	 when	 market	 values	 are	 not	 available.	 This	 may	 result	 in
inaccurate	 results	 when	 actual	 market	 values	 differ	 from	 book	 values	 by	 a
material	amount.
The	other	points	to	note	about	duration	gap	analysis	are:

the	 analysis	 uses	 modified	 duration	 to	 calculate	 the	 change	 in	 NPV	 and
therefore	 provides	 an	 accurate	 estimate	 of	 price	 sensitivity	 of	 instruments
for	only	small	changes	in	interest	rates.	For	a	change	in	rates	of	more	than,
say,	50	basis	points	the	sensitivity	measure	given	by	modified	duration	will
be	significantly	in	error;



the	duration	gap	analysis,	like	the	maturity	gap	model,	assumes	that	interest
rates	change	in	a	parallel	shift,	which	is	clearly	unrealistic.

As	 with	 the	 maturity	 gap	 analysis,	 the	 duration	 gap	 is	 favoured	 in	 ALM
application	 because	 it	 is	 easily	 understood	 and	 summarises	 a	 banking	 book’s
interest-rate	exposure	in	one	convenient	number.

Critique	of	the	traditional	approach
Traditionally,	 the	 main	 approach	 of	 ALM	 is	 concentrated	 on	 the	 interest
sensitivity	and	NPV	sensitivity	of	a	bank’s	loan/deposit	book.	The	usual	interest
sensitivity	 report	 is	 the	maturity	gap	 report,	which	we	 reviewed	briefly	earlier.
The	maturity	 gap	 report	 is	 not	 perfect,	 however,	 and	 can	 be	 said	 to	 have	 the
following	drawbacks:

the	repricing	intervals	chosen	for	gap	analysis	are	ultimately	arbitrary,	and
there	 may	 be	 significant	 mismatches	 within	 a	 repricing	 interval.	 For
instance,	a	common	repricing	interval	chosen	is	the	one-year	gap	and	the	1–
3-year	 gap;	 there	 are	 (albeit	 extreme)	 circumstances	 when	 mismatches
would	 go	 undetected	 by	 the	 model.	 Consider	 a	 banking	 book	 that	 is
composed	solely	of	liabilities	that	reprice	in	one	month’s	time,	and	an	equal
cash	value	of	assets	 that	 reprice	 in	11	months’	 time.	The	one-year	gap	of
the	book	(assuming	no	other	positions)	would	be	zero,	implying	no	risk	to
net	 interest	 income.	 In	 fact,	 under	 our	 scenario	 the	 net	 interest	 income	 is
significantly	at	risk	from	a	rise	in	interest	rates;
maturity	 gap	 models	 assume	 that	 interest	 rates	 change	 by	 a	 uniform
magnitude	 and	 direction.	 For	 any	 given	 change	 in	 the	 general	 level	 of
interest	 rates,	 however,	 it	 is	 more	 realistic	 for	 different	 maturity	 interest
rates	to	change	by	different	amounts,	what	is	known	as	a	non-parallel	shift;
maturity	gap	models	assume	that	principal	cash	flows	do	not	change	when
interest	rates	change.	Therefore	it	is	not	possible	effectively	to	incorporate
the	 impact	 of	 options	 embedded	 in	 certain	 financial	 instruments.
Instruments	 such	 as	 mortgage-backed	 bonds	 and	 convertibles	 do	 not	 fall
accurately	 into	 a	 gap	 analysis,	 as	 only	 their	 first-order	 risk	 exposure	 is
captured.

Notwithstanding	these	drawbacks,	the	gap	model	is	widely	used	as	it	is	easily
understood	in	the	commercial	banking	and	mortgage	industry,	and	its	application
does	not	require	a	knowledge	of	sophisticated	financial	modelling	techniques.



The	cost	of	funding
Banks	can	choose	 to	set	up	 their	Treasury	 function	as	either	a	cost	centre	or	a
profit	 centre.	 Most	 of	 the	 discussion	 up	 to	 now	 has	 assumed	 a	 profit	 centre
arrangement,	 with	 the	 Treasury	 desk	 also	 responsible	 for	 market-making	 of
money	 market	 instruments	 and	 being	 expected	 to	 position	 the	 bank’s	 ALM
requirement	 and	 trade	 money	 markets	 to	 profit.	 Some	 institutions	 set	 the
Treasury	function	up	simply	to	arrange	the	firm’s	funding	requirement,	so	that	it
is	not	expected	to	generate	profit.
In	such	an	arrangement,	the	question	arises	as	what	the	Treasury	desk	should

charge	the	firm’s	lines	of	business	for	their	funds.	Consider	a	broker–dealer	firm
that	operated	the	following	lines	of	business:

a	corporate	bond	market-making	desk;
an	equity	derivatives	trading	desk;
an	 investment	portfolio	 that	holds	ABS,	MBS	and	CDO	securities	 for	 the
medium	term;
a	business	that	offers	structured	derivatives	products,	on	a	leveraged	basis,
to	 clients	 that	 wish	 to	 invest	 in	 hedge	 fund	 of	 funds	 or	 other	 alternative
assets.

Each	of	these	lines	of	business	will	have	a	different	funding	requirement;	for
example,	 the	market-making	desk	would	expect	 to	have	a	 frequent	 turnover	of
its	portfolio	and	so	 its	 liquidity	profile	would	be	 fairly	short-dated.	 It	could	be
funded	using	short-term	borrowing,	no	more	than	one-week	to	one-month,	with
much	 funding	 on	 an	 overnight	 to	 one-week	 basis.	 The	 client-focused	 business
would	have	a	longer-dated	asset	profile,	and	so	should	be	funded	using	a	mixture
of	 short-,	 medium-and	 long-dated	 funds.	 Assuming	 a	 positive-sloping	 yield
curve,	 the	 term	 structure	 effect	 means	 that	 the	 client-focused	 business	 would
have	a	higher	cost	of	 funds.	However,	 the	Treasury	desk	would	not	 fund	each
desk	 separately	 (it	 could,	 but	 that	 would	 be	 inefficient	 and	 wasteful	 of
resources).	Hence,	what	charge	should	be	made	to	the	desks	for	their	funds?
One	option	is	for	banks	to	use	a	weighted-average	cost	(WAC	or	WACC)	of

funds,	sometimes	called	a	“blended”	or	“pooled”	rate,	and	this	rate	is	passed	on
to	the	whole	firm.



The	cost	of	borrowing
There	 are	 two	 approaches	with	 regard	 to	 the	 transfer	 price	 for	 loans.	The	 first
approach	refers	to	existing	assets	and	liabilities,	and	charges	a	cost	for	each	loan
as	 a	 proportion	 of	 the	 total.	 The	 second,	 and	 more	 common	 approach,	 is	 to
define	an	optimum	funding	solution	and	use	this	as	the	cost	of	funds.	In	practice
this	will	be	the	blended	rate.
Using	 the	 existing	 resources	 has	 the	 appeal	 of	 simplicity.	However,	 it	 raises

the	problems	we	encountered	at	 the	 start	of	 this	 section:	each	 type	of	 resource
has	 a	 different	 cost.	We	 could	define	 a	maturity	 term	 for	 all	 assets	 and	match
each	term	loan	to	assets	of	identical	maturity.	But	this	is	not	effective	in	practice.
For	instance,	if	an	asset	can	be	identified	that	has	a	precise	maturity	profile,	then
one	can	fund	it	to	matching	dates,	either	with	one	loan	or	a	set	of	loans	that	all
roll	off	in	order	until	the	final	maturity	date.	But	to	do	this	for	every	asset	would
be	impractical.
Hence	a	“weighted-average	cost	of	capital”	(WACC)	is	used.



The	blended	cost	of	funds
For	fixed-rate	loans,	the	cost	of	funds	is	explicit,	but	when	more	than	one	loan	is
taken	out,	the	funding	cost	will	depend	on	the	combination	of	amounts	borrowed
and	their	respective	maturity	dates.	For	instance,	consider	a	funding	arrangement
for	USD100	that	is	comprised	of:

40	borrowed	for	two	years;
60	borrowed	for	one	year.

The	relevant	interest	rates	are	the	zero-coupon	interest	rates	for	one-and	two-
year	loans.	The	transfer	price	to	use	for	the	overall	funding	of	100	in	the	first	12
months	is	the	average	cost	of	the	funds	of	these	two	loans.	It	is	in	fact	given	by
the	discount	rate	that	would	equate	the	present	value	of	the	future	values	of	each
loan	 equal	 to	 the	 original	 amount	 borrowed.	The	 future	 value	 is	 of	 course	 the
maturity	 amount,	 which	 is	 the	 original	 principal	 plus	 interest.	 To	 be	 strictly
accurate,	we	assume	that	 the	 loans	are	zero-coupon	loans	and	 the	 interest	 rates
charged	are	zero-coupon	interest	rates.
The	future	cash	flows	on	the	above	arrangement	are:

60	(1	+	r1)	in	year	1;
40	(1	+	r2)2	in	year	1	and	year	2.

So	the	WACC	is	given	by	the	rate	rw	such	that:

This	discount	rate	will	obviously	lie	somewhere	between	r1	and	r2.	A	“back	of
the	envelope”	solution	 to	 this	can	be	 to	calculate	a	 linear	approximation	of	 the
formula	above,	namely:

The	rate	rw	is	the	weighted	average	of	the	two	rates	r1	and	r2,	which	we	took	to
be	 the	 one-and	 two-year	 zero-coupon	 rates	 respectively.	 The	 weighting	 used
refers	 to	 the	 size	 of	 the	 loan	 in	 proportion	 to	 the	 total	 and	 its	maturity.	 As	 a
rough	rule	of	 thumb,	a	one-year	 rate	 rolled	over	 in	a	 two-tear	period	would	be
weighed	at	twice	the	two-year	one.	If	we	imagine	that	r1	is	4%	and	r2	is	5%,	then
rw	 in	 this	 case	 will	 be	 nearer	 to	 r2,	 because	 it	 is	 the	 longest-dated	 loan,	 but
pulling	 in	 the	other	 direction	 is	 the	 fact	 that	 the	one-year	 loan	 in	our	 example
was	for	a	larger	sum.
In	practice,	even	very	large	commercial	banks	and	investment	banks	calculate



their	 WACC	 as	 the	 daily	 interest	 payment	 on	 each	 loan	 outstanding,	 added
together,	and	then	divided	by	the	total	nominal	amount	of	all	loans.
We	 illustrate	 the	 concept	 of	 the	WACC	 in	 practical	 fashion	 in	Table	 6.5	 on

pages	284–5.	This	shows	a	USD500	million	funding	requirement	that	has	been
arranged	as	three	loans,	namely:

Table	6.5	Weighted-average	borrowing	cost	calculation,	with	three	hypothetical
loans
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overnight	USD200	million	at	1.05%;
one-week	loan	of	USD200	million	at	1.07%;
three-month	loan	of	USD100	million	at	1.15%.

The	spreadsheet	shows	the	calculation	of	the	WACC	on	a	more	scientific	basis
than	 the	 “back	 of	 the	 envelope”	 approach,	 as	 it	 takes	 into	 account	 the	 term
structure	effect	of	 the	 loans	 (as	we	go	 further	out	along	 the	 term	structure,	we
pay	 a	 higher	 rate	 of	 interest).	 However,	 the	 result	 is	 very	 close	 to	 the	 simple
approach.	The	WACC	for	these	three	loans	is	shown	to	be	1.146%.
For	 students,	 repeat	 the	 spreadsheet	 in	 Table	 6.6	 on	 pages	 286–7	 with	 the

formulas	used	in	each	cell	shown	instead	of	the	value.



Table	6.6	WACC	calculation	showing	Excel	formula
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Example	6.3:	Position	management
Starting	 the	 day	with	 a	 flat	 position,	 a	money	market	 interbank	 desk	 transacts	 the	 following
deals:
1.	£100	million	borrowing	from	16/9/99	to	7/10/99	(3	weeks)	at	6.375%;
2.	£60	million	borrowing	from	16/9/99	to	16/10/99	(1	month)	at	6.25%;
3.	£110	million	loan	from	16/9/99	to	18/10/99	(32	days)	at	6.45%.
The	desk	reviews	its	cash	position	and	the	implications	for	refunding	and	the	interest-rate	risk,
bearing	in	mind	the	following:



There	is	an	internal	overnight	rollover	limit	of	£40	million	(net).
The	bank’s	 economist	 feels	more	 pessimistic	 about	 a	 rise	 in	 interest	 rates	 than
most	 others	 in	 the	 market,	 and	 has	 recently	 given	 an	 internal	 seminar	 on	 the
dangers	of	inflation	in	the	United	Kingdom	as	a	result	of	recent	increases	in	the
level	of	average	earnings.
Today	there	are	some	important	figures	being	released	including	inflation	(CPI)
data.	 If	 today’s	 CPI	 figures	 exceed	 market	 expectations,	 the	 dealer	 expects	 a
tightening	of	monetary	policy	by	at	least	0.50%	almost	immediately.
A	broker’s	estimate	of	daily	market	liquidity	for	the	next	few	weeks	is	one	of	low
shortage,	with	little	central	bank	intervention	required,	and	hence	low	volatilities
and	rates	in	the	overnight	rate.
Brokers’	screens	indicate	the	following	term	repo	rates:
O/N 6.350%–6.300%
1	week 6.390%–6.340%
2	week 6.400%–6.350%
1	month 6.410%–6.375%
2	month 6.500%–6.450%
3	month 6.670%–6.620%
The	indication	for	a	1v2	FRA	is:
1v2	FRA6.680%–6.630%
The	 quote	 for	 an	 11-day	 forward	 borrowing	 in	 three	weeks’	 time	 (the	 “21v32
rate”)	is	6.50%	bid.	The	book’s	exposure	looks	like	this:

What	courses	of	action	are	open	to	the	desk,	bearing	in	mind	that	the	book	needs	to	be	squared
off	such	that	the	position	is	flat	each	night?



Possible	solutions



Investing	early	surplus
From	a	 cash	management	point	of	view,	 the	desk	has	 a	£50	million	 surplus	 from	16/9	up	 to
7/10.	This	needs	to	be	invested.	It	may	be	able	to	negotiate	a	6.31%	loan	with	the	market	for	an
overnight	term,	or	a	6.35%	term	desposit	for	one	week	to	6.38%	for	one	month.
The	 overnight	 roll	 is	 the	 most	 flexible	 but	 offers	 a	 worse	 rate,	 and	 if	 the	 desk	 expects	 the
overnight	rate	to	remain	both	low	and	stable	(due	to	forecasts	of	low	market	shortages),	it	may
not	opt	for	this	course	of	action.
However,	it	may	make	sense	from	an	interest-rate	risk	point	of	view.	If	the	desk	agrees	with	the
bank’s	economist,	it	should	be	able	to	benefit	from	rolling	at	higher	rates	soon	–	possibly	in	the
next	three	weeks.	Therefore	it	may	not	want	to	lock	in	a	term	rate	now,	and	the	overnight	roll
would	match	this	view.	However,	it	exposes	them	to	lower	rates,	if	their	view	is	wrong,	which
will	limit	the	extent	of	the	positive	funding	spread.	The	market	itself	appears	neutral	about	rate
changes	in	the	next	month,	but	appears	to	factor	in	a	rise	thereafter.

The	forward	“gap”
Looking	forward,	the	book	is	currently	on	course	to	exceed	the	£40	million	overnight	position
limit	on	7/10,	when	the	refunding	requirement	is	£50	million.	The	situation	gets	worse	on	16/10
(for	 two	days)	when	 the	refunding	requirement	 is	£110	million.	The	desk	needs	 to	fix	a	 term
deal	before	those	dates	to	carry	it	over	until	18/10	when	the	funding	position	reverts	to	zero.	A
borrowing	 from	 7/10	 to	 18/10	 of	 £50	million	will	 reduce	 the	 rollover	 requirement	 to	within
limit.
However,	given	that	interest	rates	will	rise,	should	the	Treasury	desk	wait	until	the	7th	to	deal	in
the	cash?	Not	if	it	has	a	firm	view.	It	may	end	up	paying	as	much	as	6.91%	or	higher	for	the
funding	(after	the	0.50%	rate	rise).	So	it	would	be	better	to	transact	now	a	forward	starting	repo
to	cover	the	period,	thus	locking	in	the	benefits	obtainable	from	today’s	yield	curve.	The	market
rate	 for	a	21×32	day	 repo	 is	quoted	at	6.50%.	This	 reflects	 the	market’s	consensus	 that	 rates
may	rise	in	about	a	month’s	time.	However,	the	desk’s	own	expectation	is	of	a	larger	rise,	hence
its	own	logic	suggests	trading	in	the	forward	loan.	This	strategy	will	pay	dividends	if	their	view
is	right,	as	it	limits	the	extent	of	funding	loss.
An	alternative	means	of	protecting	the	interest-rate	risk	alone	is	 to	buy	a	1v2	month	FRA	for
6.68%.	This	does	not	exactly	match	the	gap,	but	should	act	as	an	effective	hedge.	If	there	is	a
rate	 rise,	 the	 book	 gains	 from	 the	 FRA	 profit.	 Note	 that	 the	 cash	 position	 still	 needs	 to	 be
squared	off.	Should	the	desk	deal	before	or	after	the	inflation	announcement?	That	is,	of	course,
down	to	it,	but	most	dealers	like,	if	at	all	possible,	to	sit	tight	ahead	of	releases	of	key	economic
data.

Generic	ALM	policy	for	different	banks
The	management	of	interest-rate	risk	is	a	fundamental	ingredient	of	commercial
banking.	 Bank	 shareholders	 require	 comfort	 that	 interest-rate	 risk	 is	measured
and	managed	in	a	satisfactory	manner.	A	common	approach	to	risk	management
involves	the	following:



the	 preparation	 and	 adoption	 of	 a	 high-level	 interest-rate	 risk	 policy	 at
managing	board	level;	this	sets	general	guidelines	on	the	type	and	extent	of
risk	exposure	that	can	be	taken	on	by	the	bank;
setting	limits	on	the	risk	exposure	levels	of	the	banking	book;	this	can	be	by
product	 type,	 desk,	 geographic	 area	 and	 so	 on,	 and	 will	 be	 along	 the
maturity	spectrum;
actively	 measuring	 the	 level	 of	 interest-rate	 risk	 exposure	 at	 regular,
specified	intervals;
reporting	 to	 senior	 management	 on	 general	 aspects	 of	 risk	 management,
risk	exposure	levels,	limit	breaches	and	so	on;
monitoring	of	risk	management	policies	and	procedures	by	an	independent
“middle	office”	risk	function.

The	risk	management	approach	adopted	by	banks	will	vary	according	to	their
specific	 markets	 and	 appetite	 for	 risk.	 Certain	 institutions	 will	 have	 their
activities	 set	 out	 or	 proscribed	 for	 them	 under	 regulatory	 rules.	 For	 instance,
building	societies	in	the	United	Kingdom	are	prohibited	from	trading	in	certain
instruments	under	 the	regulator’s	guidelines.8	 In	 this	section	we	present,	purely
for	 the	 purposes	 of	 illustration,	 the	ALM	policies	 of	 three	 hypothetical	 banks,
called	 Bank	 S,	 Bank	M	 and	 Bank	 L.	 These	 are	 respectively,	 a	 small	 banking
entity	 with	 assets	 of	 £500	 million,	 a	 medium-sized	 bank	 with	 assets	 of	 £2.5
billion	 and	 a	 large	 bank	 with	 assets	 of	 £10	 billion.	 The	 following	 serves	 to
demonstrate	 the	 differing	 approaches	 that	 can	 be	 taken	 according	 to	 the
environment	that	a	financial	institution	operates	in.

ALM	policy	for	Bank	S	(assets	=	£500	million)
The	aim	of	the	ALM	policy	for	Bank	S	is	to	provide	guidelines	on	risk	appetite,
revenue	targets	and	rates	of	return,	as	well	as	risk	management	policy.	Areas	that
may	be	covered	include	capital	ratios,	liquidity,	asset	mix,	rate-setting	policy	for
loans	and	deposits,	and	investment	guidelines	for	the	banking	portfolio.	The	key
objectives	should	include:

to	maintain	capital	ratios	at	 the	planned	minimum,	and	to	ensure	safety	of
the	deposit	base;
to	generate	a	satisfactory	revenue	stream,	both	for	income	purposes	and	to
further	protect	the	deposit	base.

The	 responsibility	 for	 overseeing	 the	 operations	 of	 the	 bank	 to	 ensure	 that
these	 objectives	 are	 achieved	 is	 lodged	 with	 the	 ALM	Committee.	 This	 body



monitors	the	volume	and	mix	of	the	bank’s	assets	and	funding	(liabilities),	and
ensures	 that	 this	 asset	 mix	 follows	 internal	 guidelines	 with	 regard	 to	 banking
liquidity,	capital	adequacy,	asset	base	growth	targets,	risk	exposure	and	return	on
capital.	The	norm	is	for	the	committee	to	meet	on	a	monthly	basis;	at	a	minimum
the	 membership	 of	 the	 committee	 will	 include	 the	 finance	 director,	 head	 of
Treasury	and	risk	manager.	For	a	bank	the	size	of	Bank	S	the	ALM	committee
membership	will	 possibly	 be	 extended	 to	 the	 chief	 executive,	 the	 head	 of	 the
loans	business	and	the	chief	operating	officer.
As	 a	 matter	 of	 course	 the	 committee	 will	 wish	 to	 discuss	 and	 review	 the

following	on	a	regular	basis:
overall	macroeconomic	conditions;
financial	 results	 and	 key	management	 ratios,	 such	 as	 share	 price	 analysis
and	rates	of	return	on	capital	and	equity;
the	bank’s	view	on	the	likely	direction	of	short-term	interest	rates;
the	current	lending	strategy,	and	suggestions	for	changes	to	this,	as	well	as
the	current	funding	strategy;
any	anticipated	changes	to	the	volume	and	mix	of	the	loan	book,	and	that	of
the	main	sources	of	 funding;	 in	addition,	 the	appropriateness	or	otherwise
of	alternative	sources	of	funding;
suggestions	for	any	alteration	to	the	bank’s	ALM	policy;
the	maturity	gap	profile	and	anticipated	and	suggested	changes	to	it.

The	committee	will	also	wish	to	consider	the	interest	rates	offered	currently	on
loans	and	deposits,	and	whether	these	are	still	appropriate.
Interest-rate	 sensitivity	 is	monitored	 and	 confirmed	 as	 lying	within	 specified

parameters;	 these	 parameters	 are	 regularly	 reviewed	 and	 adjusted	 if	 deemed
necessary	according	to	changes	 in	 the	business	cycle	and	economic	conditions.
Measured	using	the	following	ratio:

typical	 risk	 levels	would	be	expected	 to	 lie	between	90–120%	for	 the	maturity
period	0–90	days,	and	between	80–110%	for	 the	maturity	period	over	90	days
and	less	than	365	days.
Put	simply,	the	objective	of	Bank	S	would	be	to	remain	within	specified	risk

parameters	 at	 all	 times,	 and	 to	 maintain	 as	 consistent	 a	 level	 of	 earnings	 as
possible	(and	one	that	is	immune	to	changes	in	the	stage	of	the	business	cycle).

ALM	policy	for	Bank	M	(assets	=	£2.5	billion)



Bank	M	is	our	hypothetical	“medium-sized”	banking	institution.	Its	ALM	policy
would	 be	 overseen	 by	 an	ALCO.	 Typically,	 the	 following	members	 of	 senior
management	would	be	expected	to	be	members	of	the	ALCO:

deputy	chief	executive
finance	director
head	of	retail	banking
head	of	corporate	banking
head	of	Treasury
head	of	risk	management
head	of	internal	audit

together	with	others	such	as	product	specialists	who	are	called	to	attend	as	and
when	required.	The	finance	director	will	often	chair	the	meeting.
The	primary	responsibilities	of	the	Bank	M	ALCO	are	detailed	below.



Objectives
The	ALCO	is	tasked	with	reviewing	the	bank’s	overall	funding	strategy.	Minutes
are	taken	at	each	meeting,	and	decisions	taken	are	recorded	on	the	minutes	and
circulated	to	attendees	and	designated	key	staff.	ALCO	members	are	responsible
for	undertaking	regular	reviews	of	the	following:

minutes	of	the	previous	meeting;
the	 ratio	 of	 the	 interest-rate-sensitive	 assets	 to	 liabilities,	 gap	 reports,	 risk
reports	and	the	funding	position;
the	bank’s	view	on	 the	expected	 level	of	 interest	 rates,	and	how	 the	book
should	 be	 positioned	 with	 respect	 to	 this	 view;	 and	 related	 to	 this,	 the
ALCO	view	on	anticipated	funding	costs	in	the	short-and	medium-term;
stress	testing	in	the	form	of	“what	if?”	scenarios,	to	check	the	effect	on	the
Banking	book	of	specified	changes	in	market	conditions;	and	the	change	in
parameters	that	may	be	required	if	there	is	a	change	in	market	conditions	or
risk	tolerance;
the	current	 interest	rates	for	 loans	and	deposits,	 to	ensure	that	 these	are	 in
accordance	with	the	overall	lending	and	funding	strategy;
the	maturity	distribution	of	the	liquidity	book	(expected	to	be	comprised	of
T-bills,	CDs	and	very	short-dated	government	bonds);	the	current	liquidity
position	and	the	expected	position	in	the	short	and	medium	term.

As	 the	ALCO	meets	on	a	 regular	monthly	basis,	 it	may	not	be	 the	 case	 that
every	aspect	of	their	responsibility	is	discussed	at	every	meeting;	the	agenda	is
set	 by	 the	 chair	 of	 the	meeting	 in	 consultation	with	 committee	members.	 The
policies	 adopted	 by	 ALCO	 should	 be	 dynamic	 and	 flexible,	 and	 capable	 of
adaptation	 to	 changes	 in	 operating	 conditions.	 Any	 changes	 will	 be	 made	 on
agreement	 of	 committee	members.	Generally,	 any	 exceptions	 to	 agreed	 policy
can	only	be	with	the	agreement	of	the	CEO	and	ALCO	itself.

Interest-rate	risk	policy
The	 objective	 will	 be	 to	 keep	 earnings	 volatility	 resulting	 from	 an	 upward	 or
downward	 move	 in	 interest	 rates	 to	 a	 minimum.	 To	 this	 end,	 at	 each	 ALCO
meeting	members	will	review	risk	and	position	reports	and	discuss	these	in	the
light	of	the	risk	policy.	Generally,	the	six-month	and	12-month	Air/Lir	cumulative
ratio	will	lie	in	the	range	of	90–110%.	A	significant	move	outside	this	range	will
most	likely	be	subject	to	corrective	action.	The	committee	will	also	consider	the



results	 of	 various	 scenario	 analyses	 on	 the	 book,	 and	 if	 these	 tests	 indicate	 a
potential	earnings	impact	of	greater	than,	say,	10%,	instructions	may	be	given	to
alter	the	shape	and	maturity	profile	of	the	book.



Liquidity	policy
A	 primary	 responsibility	 of	 the	 ALCO	 is	 to	 ensure	 that	 an	 adequate	 level	 of
liquidity	is	maintained	at	all	times.	We	define	liquidity	as:
...	 the	 ability	 to	meet	 anticipated	 and	 unanticipated	 operating	 cash	 needs,
loan	 demand,	 and	 deposit	 withdrawals,	 without	 incurring	 a	 sustained
negative	impact	on	profitability.

Gup	and	Brooks	(1993),	p.	238
Generally,	 a	Bank	M-type	 operation	would	 expect	 to	 have	 a	 target	 level	 for

loans	 to	deposits	 of	 around	75–85%,	 and	 a	 loans	 to	 core	deposits	 ratio	of	 85–
95%.	 The	 loan/deposit	 ratio	 is	 reported	 to	ALCO	 and	 reviewed	 on	 a	monthly
basis,	 and	 a	 reported	 figure	 significantly	 outside	 these	 ranges	 (say,	 by	 5%	 or
more)	will	be	reviewed	and	asked	to	be	adjusted	to	bring	it	back	into	line	with
ALCO	policy.

ALM	policy	for	Bank	L	(assets	=	£10	billion)
The	management	policy	for	ALM	at	a	larger	entity	will	build	on	that	described
for	 a	 medium-sized	 financial	 institution.	 If	 Bank	 L	 is	 a	 group	 company,	 the
policy	will	cover	the	consolidated	balance	sheet	as	well	as	individual	subsidiary
balance	 sheets;	 the	 committee	 will	 provide	 direction	 on	 the	 management	 of
assets	 and	 liabilities,	 and	 the	 off-balance	 sheet	 instruments	 used	 to	 manage
interest-rate	 and	 credit	 risk.	 A	 well-functioning	 management	 process	 will	 be
proactive	 and	 concentrate	 on	 direction	 in	 response	 to	 anticipated	 changes	 in
operating	conditions,	rather	than	reactive	responses	to	changes	that	have	already
taken	place.	The	primary	objectives	will	be	to	maximise	shareholder	value,	with
target	returns	on	capital	of	15–22%.
The	 responsibility	 for	 implementing	 and	 overseeing	 the	 ALM	 management

policy	 will	 reside	 with	 the	 ALCO.	 The	 ALCO	 will	 establish	 the	 operating
guidelines	 for	 ALM,	 and	 review	 these	 guidelines	 on	 a	 periodic	 basis.	 The
committee	will	meet	on	a	more	frequent	basis	than	would	be	the	case	for	Bank
M,	usually	on	a	fortnightly	basis.	As	well	as	 this,	 it	will	set	policies	governing
liquidity	 and	 funding	 objectives,	 investment	 activities	 and	 interest-rate	 risk.	 It
will	also	oversee	the	activities	of	the	investment	banking	division.	The	head	of
the	ALM	desk	will	prepare	the	interest-rate	risk	sensitivity	report	and	present	it
to	the	ALCO.

Interest-rate	risk	management



Interest-rate	risk	management
The	 ALCO	 will	 establish	 an	 interest-rate	 risk	 policy	 that	 sets	 direction	 on
acceptable	 levels	 of	 interest-rate	 risk.	 This	 risk	 policy	 is	 designed	 to	 guide
management	 in	 the	 evaluation	of	 the	 impact	 of	 interest-rate	 risk	on	 the	bank’s
earnings.	The	extent	of	risk	exposure	is	a	function	of	the	maturity	profile	of	the
balance	 sheet,	 as	 well	 as	 the	 frequency	 of	 repricing,	 the	 level	 of	 loan
prepayments	 and	 funding	 costs.	 Managing	 interest-rate	 risk	 is,	 in	 effect,	 the
adjustment	of	risk	exposure	upwards	or	downwards,	which	will	be	in	response	to
ALCO’s	 views	 on	 the	 future	 direction	 of	 interest	 rates.	 As	 part	 of	 the	 risk
management	process	 the	committee	will	monitor	 the	current	 risk	exposure	and
duration	gap,	using	 rate	sensitivity	analysis	and	simulation	modelling	 to	assess
whether	the	current	level	of	risk	is	satisfactory.

Measuring	interest-rate	risk
Notwithstanding	 the	 widespread	 adoption	 of	 VaR	 as	 the	 key	 market	 risk
measurement	 tool,	 funding	 books	 such	 as	 repo	 books	 continue	 to	 use	 the	 gap
report	 as	 a	 key	measure	 of	 interest-rate	 risk	 exposure.	 This	 enables	ALCO	 to
view	the	risk	sensitivity	along	the	maturity	structure.	Cumulative	gap	positions,
and	 the	 ratio	 of	 assets	 revaluation	 to	 liabilities	 revaluation,	 are	 calculated	 and
compared	to	earnings	levels	on	the	current	asset/liability	position.	Generally,	the
90-day,	 six-month	 and	 one-year	 gap	 positions	 are	 the	 most	 significant	 points
along	 the	 term	 structure	 at	which	 interest-rate	 risk	 exposure	 is	 calculated.	The
ratio	of	gap	to	earnings	assets	will	be	set	at	the	±15%	to	±20%	level.
As	it	is	a	traditional	duration-based	approach,	gap	reporting	is	a	static	measure

that	measures	risk	sensitivity	at	one	specific	point	in	time.	It	for	this	reason	that
banks	combine	a	VaR	measure	as	well,	or	only	use	VaR.	We	discuss	 the	VaR
measure	in	Chapter	17.



Simulation	modelling
Simulation	modelling	 is	 a	procedure	 that	measures	 the	potential	 impact	on	 the
banking	book,	and	hence	earnings	 levels,	of	a	user-specified	change	 in	 interest
rates	and/or	a	change	in	the	shape	of	the	book	itself.	This	process	enables	senior
management	 to	gauge	 the	 risk	 associated	with	particular	 strategies.	Put	 simply
the	process	is	to:

construct	a	“base”	balance	sheet	and	income	statement	as	the	starting	point
(this	 is	 derived	 from	 the	 current	 shape	 of	 the	 banking	 book,	 and	 any
changes	 expected	 from	 current	 growth	 trends	 that	 have	 been	 projected
forward);
assess	the	impact	on	the	balance	sheet	of	changes	under	selected	scenarios;
these	might	 be	 no	 change	 in	 rates;	 a	 100	 basis	 point	 and	 250	 basis	 point
upward	 parallel	 shift	 in	 the	 yield	 curve;	 a	 100	 basis	 point	 and	 250	 basis
point	downward	parallel	shift;	a	25	basis	point	steepening	and	flattening	of
the	yield	curve,	between	the	three-month	and	the	three-year	maturity	points;
a	combination	of	a	parallel	shift	with	a	pivotal	shift	at	a	selected	point;	an
increase	or	decrease	 in	 three-month	T-bill	yield	volatility	 levels;	and	a	20
basis	point	change	in	swap	spreads;
compare	 the	 difference	 in	 earnings	 resulting	 from	 any	 of	 the	 scenarios	 to
the	anticipated	earnings	stream	under	the	current	environment.

Generally,	 the	 committee	 will	 have	 set	 guidelines	 about	 the	 significance	 of
simulation	results;	for	example,	there	may	be	a	rule	that	a	100	basis	point	change
in	interest	rates	should	not	impact	NII	by	more	than	10%.	If	results	indicate	such
an	 impact,	 ALCO	will	 determine	 if	 the	 current	 risk	 strategy	 is	 satisfactory	 or
whether	adjustments	are	necessary.

Securitisation
It	is	common	for	ALM	units	in	banks	to	take	responsibility	for	a	more	proactive
balance	 sheet	 management	 role,	 and	 securitisation	 is	 a	 good	 example	 of	 this.
Securitisation	 is	a	process	undertaken	by	banks	both	 to	realise	additional	value
from	 assets	 held	 on	 the	 balance	 sheet,	 as	 well	 as	 to	 remove	 them	 from	 the
balance	 sheet	 entirely,	 thus	 freeing	 up	 lending	 lines.	 Essentially	 it	 involves
selling	 assets	 on	 the	 balance	 sheet	 to	 third-party	 investors.	 In	 principle	 the
process	 is	 straightforward,	 as	 assets	 that	 are	 sold	 generate	 cash	 flows	 in	 the



future,	which	provide	the	return	to	investors	who	have	purchased	the	securitised
assets.	To	control	the	risk	exposure	for	investors,	the	uncertainty	associated	with
certain	asset	cash	flows	is	controlled	or	re-engineered,	and	there	are	a	range	of
ways	that	this	may	be	done.
For	balance	sheet	management	one	of	the	principal	benefits	of	securitisation	is

to	 save	 or	 reduce	 capital	 charges	 through	 the	 sale	 of	 assets.	 The	 other	 added
benefit	 of	 course	 is	 that	 the	 process	 generates	 additional	 return	 for	 the	 issuing
bank;	therefore,	securitisation	is	not	only	a	method	by	which	capital	charges	may
be	saved,	but	an	 instrument	 in	 its	own	right	 that	enables	a	bank	 to	 increase	 its
return	on	capital.



The	securitisation	process
For	 an	 introduction	 to	 asset-backed	 instruments	 readers	 should	 refer	 to	 recent
literature	such	as	Fabozzi	and	Choudhry	(2004).	In	this	section	we	consider	the
implications	 of	 securitisation	 from	 the	 point	 of	 view	 of	 asset	 and	 liability
management.	The	subject	is	considered	in	greater	detail	in	Part	IV.
The	 basic	 principle	 of	 securitisation	 is	 to	 sell	 assets	 to	 investors,	 usually

through	 a	 medium	 known	 as	 a	 special	 purpose	 vehicle	 (SPV)	 or	 some	 other
intermediate	structure,	and	to	provide	the	investors	with	a	fixed	or	floating-rate
return	on	the	assets	they	have	purchased;	the	cash	flows	from	the	original	assets
are	 used	 to	 provide	 this	 return.	 It	 is	 rare,	 though	 not	 totally	 unknown,	 for	 the
investors	 to	 buy	 the	 assets	 directly,	 instead	 a	 class	 of	 securities	 is	 created	 to
represent	 the	 assets	 and	 the	 investors	 purchase	 these	 securities.	 The	 most
common	 type	 of	 assets	 that	 are	 securitised	 include	 mortgages,	 car	 loans,	 and
credit	 card	 loans.	However,	 in	 theory	 virtually	 any	 asset	 that	 generates	 a	 cash
flow	that	can	be	predicted	or	modelled	may	be	securitised.	The	vehicle	used	is
constructed	 so	 that	 securities	 issued	 against	 the	 asset	 base	 have	 a	 risk-return
profile	that	is	attractive	to	the	investors	that	are	being	targeted.
To	 benefit	 from	 diversification	 asset	 types	 are	 usually	 pooled,	 and	 this	 pool

then	generates	a	range	of	interest	payments,	principal	repayments	and	principal
prepayments.	The	 precise	 nature	 of	 the	 cash	 flows	 is	 uncertain	 because	 of	 the
uncertainty	 of	 payment	 and	 prepayment	 patterns,	 and	 also	 because	 of	 the
occurrence	of	 loan	defaults	 and	delays	 in	payment.	However,	 the	pooling	of	 a
large	number	of	 loans	means	 that	 cash	 flow	 fluctuation	can	be	 ironed	out	 to	 a
large	extent,	sufficient	to	issues	notes	against.	The	cash	flows	generated	by	the
pool	 of	 assets	 are	 re-routed	 to	 investors	 through	 a	 dedicated	 structure,	 and	 a
credit	 rating	 for	 the	 issue	 is	usually	 requested	 from	one	or	more	of	 the	private
credit	 agencies.	 Most	 asset-backed	 securities	 carry	 investment-grade	 credit
ratings,	up	 to	 triple-A	or	double-A,	mainly	because	of	various	credit	 insurance
facilities	 that	 are	 set	 up	 to	 guarantee	 the	 bonds.	 The	 securitisation	 structure
disassociates	the	quality	of	the	original	cash	flows	from	the	quality	of	the	flows
accruing	to	investors.	In	many	cases	the	original	borrowers	are	not	aware	that	the
process	has	occurred	and	notice	no	difference	in	 the	way	their	 loan	is	handled.
The	credit	 rating	on	 the	securitisation	 issue	has	no	bearing	on	 the	rating	of	 the
selling	bank	and	often	will	be	different.



Benefits	of	securitisation
Securitising	assets	produces	a	double	benefit	for	the	issuing	bank.	Those	assets
which	are	sold	to	investors	generate	a	saving	in	the	cost	of	required	capital	for
the	 bank,	 as	 they	 are	 no	 longer	 on	 the	 balance	 sheet,	 so	 the	 bank’s	 capital
requirement	 is	 reduced.	 Second,	 if	 the	 credit	 rating	 of	 the	 issued	 securities	 is
higher	than	that	of	the	originating	bank,	there	is	a	potential	gain	in	the	funding
costs	 of	 the	 bank.	 For	 example,	 if	 the	 securities	 issued	 are	 triple-A	 rated,	 a
double-A-rated	bank	will	have	lower	funding	costs	for	those	securities.	The	bank
benefits	from	paying	a	lower	rate	on	the	borrowed	funds	than	if	it	had	borrowed
those	funds	directly	in	the	market.	This	has	led	to	strong	growth	in,	for	example,
the	 specialised	 “credit	 card”	 banks	 in	 the	United	 States,	 where	 banks	 such	 as
Capital	 One,	 First	 USA	 and	MBNA	 Bank	 have	 benefited	 from	 triple-A-rated
funding	 levels	and	 low	capital	charges.	 It	 is	doubtful	 if	 such	banks	could	have
grown	 as	 rapidly	 as	 they	 did	 without	 securitisation.	 Although	 there	 is	 a	 cost
associated	 with	 securitising	 assets,	 which	 include	 the	 direct	 issue	 transaction
costs	and	the	cost	of	running	the	payment	structure,	these	are	outweighed	by	the
benefits	obtained	from	the	process.
The	major	 benefit	 of	 securitisation	 is	 reduced	 funding	 costs.	 Several	 factors

influence	such	costs.	These	include:
the	 lower	 cost	 of	 funds	 due	 to	 the	 enhanced	 credit	 rating	 of	 the	 issued
bonds.	The	extent	of	this	gain	is	a	function	of	current	spreads	in	the	market
and	the	current	rating	of	the	originating	bank,	and	will	fluctuate	in	line	with
market	conditions;
the	 saving	 in	capital	 charges	obtained	 from	reducing	 the	 size	of	assets	on
the	balance	sheet.	This	decreases	the	minimum	earnings	required	to	ensure
an	adequate	return	for	shareholders,	in	effect	improving	return	on	capital	at
a	stroke.

The	costs	of	the	process	include:
those	associated	with	setting	up	the	issuing	structure,	and	subsequently	the
payment	mechanism	that	channels	cash	flows	to	investors.	These	costs	are	a
function	of	the	structure	and	risk	of	the	original	assets;	the	higher	the	risk	of
the	 original	 assets,	 the	 higher	 the	 cost	 of	 insuring	 the	 cash	 flows	 for
investors;
the	legal	costs	of	origination,	plus	operating	costs	and	servicing	costs.

However,	 the	reduction	 in	funding	costs	obtained	as	a	result	of	securitisation



should	significantly	outweigh	the	cost	of	the	process	itself.	In	order	to	determine
whether	a	securitisation	is	feasible,	as	well	as	the	impact	on	the	return	on	capital,
the	originating	bank	will	conduct	a	cost	and	benefit	analysis	prior	to	embarking
on	the	process.	This	is	frequently	the	responsibility	of	the	ALM	unit.

Example	6.4:	Securitisation	transaction:
Illustration	of	economics

We	 illustrate	 the	 impact	 of	 securitising	 the	 balance	 sheet	 with	 a	 hypothetical	 example	 from
ABC	 Bank	 plc.	 The	 bank	 has	 a	 mortgage	 book	 of	 £100	 million,	 and	 under	 Basel	 I	 the
regulatory	weight	for	this	asset	is	50%.	The	capital	requirement	is	therefore	£4	million	(that	is,
8%	×	 0.5%	×	 £100	million).	 The	 capital	 is	 comprised	 of	 equity,	 estimated	 to	 cost	 25%	 and
subordinated	debt,	which	has	a	cost	of	10.2%.	The	cost	of	straight	debt	is	10%.	The	ALM	desk
reviews	a	 securitisation	of	10%	of	 the	asset	book,	or	£10	million.	The	 loan	book	has	a	 fixed
duration	of	20	years,	but	its	effective	duration	is	estimated	at	seven	years,	due	to	refinancings
and	early	repayment.	The	net	return	from	the	loan	book	is	10.2%.
The	ALM	desk	decides	on	 a	 securitised	 structure	 that	 is	made	up	of	 two	 classes	of	 security,
subordinated	notes	and	senior	notes.	The	subordinated	notes	will	be	granted	a	single-A	rating
due	 to	 their	 higher	 risk,	 while	 the	 senior	 notes	 are	 rated	 triple-A.	 Given	 such	 ratings	 the
required	 rate	 of	 return	 for	 the	 subordinated	 notes	 is	 10.61%,	 and	 that	 of	 the	 senior	 notes	 is
9.80%.	The	senior	notes	have	a	lower	cost	than	the	current	balance	sheet	debt,	which	has	a	cost
of	10%.	To	obtain	a	single-A	rating,	 the	subordinated	notes	need	to	represent	at	 least	10%	of
the	securitised	amount.
The	costs	associated	with	 the	 transaction	are	 the	 initial	cost	of	 issue	and	 the	yearly	 servicing
cost,	estimated	at	0.20%	of	the	securitised	amount.	The	summary	information	is	given	at	Table
6.7.

Table	6.7	ABC	Bank	plc	mortgage	loan	book	and	securitisation	proposal
ABC	Bank	plc
Current	funding
Cost	of	equity 25%
Cost	of	subordinated	debt 10.20%
Cost	of	debt 10%
Mortgage	book
Net	yield 10.20%
Duration 7	years
Balance	outstanding 100	million
Proposed	structure
Securitised	amount 10	million
Senior	securities:
Cost 9.80%
Weighting 90%
Maturity 10	years
Subordinated	notes:
Cost 10.61%
Weighting 10%
Maturity 10	years



Maturity 10	years
Servicing	costs 0.20%

A	bank’s	cost	of	funding	is	the	average	cost	of	all	the	funds	it	employed.	The	funding	structure
in	our	example	is	capital	4%,	divided	into	2%	equity	at	25%,	2%	subordinated	debt	at	10.20%,
and	96%	debt	at	10%.	The	weighted	funding	cost	F	therefore	is:

This	average	rate	is	consistent	with	the	25%	before-tax	return	on	equity	given	at	the	start.	If	the
assets	do	not	generate	this	return,	the	received	return	will	change	accordingly,	since	it	is	the	end
result	 of	 the	 bank’s	 profitability.	 As	 currently	 the	 assets	 generate	 only	 10.20%,	 they	 are
currently	 performing	 below	 shareholder	 expectations.	 The	 return	 actually	 obtained	 by
shareholders	is	such	that	the	average	cost	of	funds	is	identical	to	the	10.20%	return	on	assets.
We	may	calculate	this	return	to	be:

Solving	 this	 relationship	 we	 obtain	 an	 ROE	 of	 19.80%,	 which	 is	 lower	 than	 shareholder
expectations.	 In	 theory	 the	 bank	would	 find	 it	 impossible	 to	 raise	 new	 equity	 in	 the	market
because	its	performance	would	not	compensate	shareholders	for	the	risk	they	are	incurring	by
holding	the	bank’s	paper.	Therefore	any	asset	that	is	originated	by	the	bank	would	have	to	be
securitised,	 which	 would	 also	 be	 expected	 to	 raise	 the	 shareholder	 return.	 The	 ALM	 desk
proceeds	with	the	securitisation,	issuing	£9	million	of	the	senior	securities	and	£1	million	of	the
subordinated	notes.	The	bonds	 are	placed	by	 an	 investment	 bank	with	 institutional	 investors.
The	 outstanding	 balance	 of	 the	 loan	 book	 decreases	 from	 £100	million	 to	 £90	million.	 The
weighted	assets	are	therefore	£45	million.	Therefore	the	capital	requirement	for	the	loan	book	is
now	£3.6	million,	a	reduction	from	the	original	capital	requirement	of	£400,000,	which	can	be
used	for	expansion	in	another	area,	a	possible	route	for	which	is	given	in	Table	6.8.

Table	6.8	Impact	of	securitisation	on	the	balance	sheet
Outstanding	balances Value	(£m) Capital	required	(£m)
Initial	loan	book 100 4
Securitised	amount 10 0.4
Senior	securities 9 Sold
Subordinated	notes 1 Sold
New	loan	book 90 3.6
Total	asset 90
Total	weighted	assets 45 3.6

The	benefit	of	 the	securitisation	is	 the	reduction	in	the	cost	of	funding.	The	funding	cost	as	a
result	 of	 securitisation	 is	 the	 weighted	 cost	 of	 the	 senior	 notes	 and	 the	 subordinated	 notes,
together	with	 the	 annual	 servicing	 cost.	The	 cost	 of	 the	 senior	 securities	 is	 9.80%,	while	 the
subordinated	notes	have	a	cost	of	10.61%	(for	simplicity	here	we	ignore	any	differences	in	the
duration	and	amortisation	profiles	of	the	two	bonds).	This	is	calculated	as:

This	overall	cost	 is	 lower	 than	 the	 target	 funding	cost	obtained	direct	 from	the	balance	sheet,
which	was	 10.30%.	This	 is	 the	 quantified	 benefit	 of	 the	 securitisation	 process.	Note	 that	 the
funding	cost	obtained	through	securitisation	is	lower	than	the	yield	on	the	loan	book.	Therefore
the	original	loan	can	be	sold	to	the	SPV	structure,	issuing	the	securities	for	a	gain.



Appendix

Appendix	6.1:	NPV	and	Value-at-Risk	(VaR)
The	 NPV	 of	 a	 banking	 book	 is	 an	 appropriate	 target	 of	 interest-rate	 policy
because	it	captures	all	future	cash	flows	and	is	equal	to	the	discounted	value	of
future	margins	when	the	discount	rate	 is	 the	cost	of	all	debt.	The	sensitivity	of
the	NPV	is	derived	from	the	duration	of	the	assets	and	liabilities.	Therefore	we
may	write	the	change	in	NPV	as	below:

(A6.1.1)	
where	DA	is	the	duration	of	assets	and	MVA	is	the	market	value	of	assets.	(A6.1.1)
is	 applicable	when	 only	 one	 interest	 rate	 is	 used	 for	 reference.	The	 sensitivity
with	respect	to	the	interest	rate	r	is	known.	It	is	then	possible	to	derive	the	VaR
from	these	simple	relationships	above.	With	one	interest	rate	we	are	interested	in
the	maximum	variation	of	 the	NPV	that	 results	 from	a	change	 in	 the	 reference
interest	 rate.	The	volatility	of	 the	NPV	can	be	derived	 from	 its	 sensitivity	 and
from	 the	 interest-rate	volatility.	 If	we	 set	Sr	 as	 the	 sensitivity	of	 the	NPV	with
respect	to	the	interest	rate	r,	the	volatility	of	the	NPV	is	given	by:

(A6.1.2)	
Once	the	volatility	is	known,	the	maximum	change	at	a	given	confidence	level

is	obtained	as	a	multiple	of	the	volatility.	The	multiple	is	based	on	assumptions
with	respect	to	the	shape	of	the	distribution	of	interest	rates.	Under	a	curve	of	the
normal	distribution,	a	multiple	of	1.96	provides	the	maximum	expected	change
at	a	2.5%	two-tailed	confidence	level,	so	that	we	are	able	to	say	that	the	VaR	of
the	book	is	as	given	by:

(A6.1.3)	
Where	 there	 is	more	 than	 one	 interest	 rate,	 the	 variation	 of	 the	NPV	can	 be

approximated	as	a	linear	combination	of	the	variations	due	to	a	change	of	each
interest	rate.	This	is	written	as:

(A6.1.4)	
where	r,	s	and	t	are	the	different	interest	rates.	Since	all	interest	rate	changes	are
uncertain,	 the	 volatility	 of	 the	 NPV	 is	 the	 volatility	 of	 a	 sum	 of	 random
variables.	 Deriving	 the	 volatility	 of	 this	 sum	 requires	 assumptions	 on



correlations	between	interest	rates.
This	problem	is	identical	to	the	general	problem	of	measuring	the	market	risk

of	a	portfolio	when	bearing	 in	mind	that	 its	change	 in	market	value	arises	as	a
result	of	changes	generated	by	the	random	variations	of	market	parameters.	The
main	 concern	 is	 to	 calculate	 the	 volatility	 of	 the	mark-to-market	 value	 of	 the
portfolio,	 expressed	 as	 the	 sum	 of	 the	 random	 changes	 of	 the	mark-to-market
values	 of	 the	 various	 individual	 transactions.	 These	 random	 changes	 can	 be
interdependent,	in	the	same	way	that	the	underlying	market	parameters	are.	The
volatility	of	the	value	of	the	portfolio	depends	upon	the	sensitivities	of	individual
transactions,	 upon	 the	volatilities	of	 the	 individual	market	 parameters	 and	 also
upon	 their	 interdependency,	 if	any	exists.	The	methodology	 that	calculates	 this
volatility	 is	 known	 as	 delta-VaR.	 This	 is	 based	 on	 the	 delta	 sensitivity	 of	 the
portfolio	to	changes	in	market	interest	rates.
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4	 The	 marketability	 definition	 of	 liquidity	 is	 also	 important	 in	 ALM.	 Less
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instruments.
5	Or,	is	proved	to	be	correct	at	least	three	times	out	of	five!
6	This	describes	a	barbell	structure,	but	this	is	really	a	bond	market	term.
7	This	assumes	a	conventional	upward-sloping	yield	curve.
8	 This	 is	 the	 UK	 Financial	 Services	 Authority,	 which	 was	 established	 as	 a
“super	regulator”	for	all	financial	market	activities	in	2000,	through	a	merger
of	all	the	industry-specific	regulatory	authorities.



CHAPTER	10

The	Determinants	of	the	Swap	Spread	and
Understanding	the	Term	Premium

In	 the	 previous	 chapter	 we	 looked	 in	 detail	 at	 the	 yield	 curve.	 An	 important
hedging	tool	in	ALM	operations	is	the	interest-rate	swap,	which	is	described	in
detail	in	Chapter	14.	In	this	chapter,	we	consider	an	important	issue	for	interest-
rate	 analysis,	 the	 swap	 spread.	Specifically,	we	 look	at	 the	 spread	of	 the	 swap
curve	 over	 the	 government	 bond	 yield	 curve	 and	 the	 relationship	 between	 the
two	 yield	 curves.	 This	 subject	 is	 important	 because	 the	 swap	 spread	 is	 an
indicator	value	in	the	market,	as	well	as	an	indicator	of	the	overall	health	of	the
economy.	Understanding	 the	 determinants	 of	 the	 swap	 spread	 is	 important	 for
ALM	practitioners	for	this	reason.
In	the	second	part	of	this	chapter	we	look	at	a	related	area:	 the	magnitude	of

the	term	premium.	Given	“normal”	market	conditions,	what	should	the	extent	of
the	 term	 premium	 of	 the	 (under	 normal	 conditions	 positively	 sloping)	 yield
curve	be?	We	also	consider	the	impact	of	macro-level	geopolitical	factors	on	the
swap	spread.

The	determinants	of	the	swap	spread
Interest-rate	 swaps,	which	are	described	 in	Chapter	14,	 are	 an	 important	ALM
and	 risk	 management	 tool	 in	 banking	 markets.	 The	 rate	 payable	 on	 a	 swap
represents	 bank	 risk,	 if	we	 assume	 that	 a	 swap	 is	 paying	 (receiving)	 the	 fixed
swap	rate	on	one	leg	and	receiving	(paying)	Libor-flat	on	the	other	leg.	If	one	of
the	 counterparties	 is	 not	 a	 bank,	 then	 either	 leg	 is	 adjusted	 to	 account	 for	 the
different	counterparty	risk;	usually	 the	floating	 leg	will	have	a	spread	added	to
Libor.	 We	 can	 see	 that	 this	 produces	 a	 swap	 curve	 that	 lies	 above	 the
government	 bond	 yield	 curve,	 if	 we	 compare	 Figure	 10.1	 with	 Figure	 10.2.
Figure	 10.1	 is	 the	 USD	 swap	 rates	 page	 from	 Tullett	 &	 Tokyo	 brokers,	 and
Figure	10.2	is	 the	US	Treasury	yield	curve,	both	as	at	3	July	2006.	The	higher



rates	 payable	 on	 swaps	 represents	 the	 additional	 risk	 premium	associated	with
bank	risk	compared	to	government	risk.	The	spread	itself	is	the	number	of	basis
points	the	swap	rate	lies	above	the	equivalent-maturity	government	bond	yield,
quoted	on	the	same	interest	basis.

Figure	10.1	Tullet	&	Tokyo	brokers	USD	interest-rate	swaps	page	on
Bloomberg,	as	at	3	July	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.

Figure	10.2	US	Treasury	yield	curve	as	at	3	July	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



In	 theory,	 the	 swap	 spread	 represents	 only	 the	 additional	 credit	 risk	 of	 the
interbank	 market	 above	 the	 government	 market.	 However,	 as	 the	 spread	 is
variable,	it	is	apparent	that	other	factors	influence	it.	An	ALM	desk	will	want	to
be	 aware	 of	 these	 factors,	 because	 they	 influence	 swap	 rates.	 Swaps	 are	 an
important	risk	hedging	tool,	 if	not	 the	most	 important,	 for	banks	so	 it	becomes
necessary	for	practitioners	to	have	an	appreciation	of	what	drives	swap	spreads.

Historical	pattern
If	we	plot	swap	spreads	over	the	last	ten	years,	we	note	that	they	have	tightened
in	the	last	five	years	or	so.	Figure	10.3	on	page	454	shows	the	spread	for	USD
and	GBP	for	the	period	1997	to	the	first	quarter	of	2006.

Figure	10.3	USD	and	GBP	interest-rate	swap	spreads	over	government	curve,
1997–2006
Yield	source:	Bloomberg	L.P.



We	see	that	spreads	have	reduced	in	recent	years.	The	highest	spread	for	both
currencies	 was	 reached	 during	 2000,	 when	 the	 10-year	 sterling	 swap	 spread
peaked	at	around	140	basis	points	above	the	gilt	yield.	The	tightest	spreads	were
reached	during	2003,	when	the	10-year	sterling	spread	reached	around	15	basis
points	 towards	 the	 end	of	 that	 year.	At	 the	 beginning	of	 2006	 sterling	 spreads
were	still	lower	than	the	10-year	average	of	55	basis	points.	This	implies	that	the
perceived	risk	premium	for	the	capital	markets	has	fallen.
Note	how	the	change	in	spread	levels	coincides	with	macro-level	factors	and

occurrences.	For	instance,	spreads	have	moved	in	line	with:
the	Asian	currency	crisis	of	1997;
the	 Russian	 government	 bond	 default	 and	 collapse	 of	 the	 Long	 Term
Capital	Management	(LTCM)	hedge	fund	in	1998;
the	“dot.com”	crash	in	2000;
the	subsequent	loosening	of	monetary	policy	after	the	dot.com	crash	and	the
events	of	9/11.

http://dot.com
http://dot.com


This	indicates	to	us,	if	just	superficially,	that	swap	spreads	react	to	macro-level
factors	that	are	perceived	by	the	market	to	affect	 their	business	risk,	credit	risk
and	 liquidity	 risk.	 Spreads	 also	 reflect	 supply	 and	 demand,	 as	 well	 as	 the
absolute	level	of	base	interest	rates.

Determinants	of	the	spread
We	 have	 already	 noted	 that	 in	 theory	 the	 swap	 spread,	 representing	 interbank
counterparty	risk,	should	reflect	only	the	market’s	perception	of	bank	risk	over
and	above	government	risk.	Bank	risk	is	captured	in	the	Libor	rate	–	the	rate	paid
by	 banks	 on	 unsecured	 deposits	 to	 other	 banks.1	 So	 in	 other	 words,	 the	 swap
spread	is	meant	to	adequately	compensate	against	 the	risk	of	bank	default.	The
Libor	rate	is	the	floating-rate	paid	against	the	fixed	rate	in	the	swap	transaction,
and	 moves	 with	 the	 perception	 of	 bank	 risk.	 As	 we	 implied	 in	 the	 previous
section	though,	it	would	appear	that	other	factors	influence	the	swap	spread.	We
can	 illustrate	 this	 better	 by	 comparing	 the	 swap	 spread	 for	 10-year	 quarterly
paying	swaps	with	 the	spread	between	3-month	Libor	and	the	3-month	general
collateral	(GC))	repo	rate.	The	GC	rate	is	the	risk-free	borrowing	rate,	whereas
the	Libor	rate	represents	bank	risk	again.	In	theory,	the	spread	between	3-month
Libor	and	 the	GC	rate	should	 therefore	move	closely	with	 the	swap	spread	for
quarterly	resetting	swaps,	as	both	represent	bank	risk.	A	look	at	Figure	10.4	on
page	 456	 shows	 us	 that	 this	 is	 not	 the	 case.	 Figure	 10.4	 compares	 the	 two
spreads	in	the	US	dollar	market,	but	we	do	not	need	to	calculate	the	correlation
or	 the	R2	 for	 the	 two	sets	of	numbers.	Even	on	cursory	observation	we	can	see
that	 the	 correlation	 is	 not	 high.	 Therefore	 we	 conclude	 that	 other	 factors,	 in
addition	 to	perceived	bank	default	 risk,	drive	one	or	both	spreads.	These	other
factors	 influence	 swap	 rates	 and	 government	 bond	 yields,	 and	 hence	 the	 swap
spread,	and	we	consider	them	below.

Figure	10.4	Comparison	of	USD	10-year	swap	spread	and	3-month	Libor-GC
repo	spread
Yield	source:	Bloomberg	L.P.



Level	and	slope	of	the	yield	curve
The	magnitude	 of	 the	 swap	 spread	 is	 influenced	 by	 the	 absolute	 level	 of	 base
interest	rates.	 If	 the	base	rate	 is	10%,	so	that	 the	government	short-term	rate	 is
around	10%,	with	longer-term	rates	being	recorded	higher,	the	spread	tends	to	be
greater	 than	 that	 seen	 if	 the	base	 rate	 is	 5%.	The	 shape	of	 the	yield	 curve	has
even	 greater	 influence.	 When	 the	 curve	 is	 positively	 sloping,	 under	 the
expectations	hypothesis	 (see	Chapter	9)	 investors	will	expect	 future	 rates	 to	be
higher;	hence,	 floating-rates	are	expected	 to	 rise.	This	would	 suggest	 the	 swap
spread	will	narrow.	The	opposite	happens	if	the	yield	curve	inverts.
Figure	 10.5	 shows	 the	GBP	 10-year	 swap	 spread	 compared	 to	 the	GBP	 gilt

yield	curve	spread	(10-year	gilt	yield	minus	2-year	yield).	We	see	that	the	slope
of	 the	 curve	 has	 influenced	 the	 swap	 spread;	 as	 the	 slope	 is	 narrowing,	 swap
spreads	are	increasing	and	vice-versa.

Figure	10.5	GBP	swap	spreads	and	gilt	spreads	compared	1997–2006



Yield	source:	Bloomberg	L.P.

Supply	and	demand
The	 swap	 spread	 is	 influenced	 greatly	 by	 supply	 and	 demand	 for	 swaps.	 For
example,	greater	 trading	volume	in	cash	market	 instruments	 increases	 the	need
for	hedging	 instruments,	which	will	widen	 swap	 spreads.	The	best	 example	of
this	is	corporate	bond	issuance;	as	volumes	increase,	the	need	for	underwriters	to
hedge	issues	increases.	However,	greater	bond	issuance	also	has	another	impact,
as	 issuers	 seek	 to	 swap	 their	 fixed-rate	 liabilities	 to	 floating-rate.	 This	 also
increases	demand	for	swaps.

Market	volatility
As	 suggested	 by	 Figure	 10.3,	 swap	 spreads	 widen	 during	 times	 of	 market
volatility.	This	may	be	 in	 times	of	market	uncertainty	 (for	 example,	 the	 future
direction	 of	 base	 rates	 or	 possible	 inversion	 of	 the	 yield	 curve)	 or	 in	 times	 of
market	shock	such	as	9/11.	In	some	respects	spread	widening	during	periods	of
volatility	reflects	the	perception	of	increased	bank	default	risk.	It	also	reflects	the
“flight	to	quality”	that	occurs	during	times	of	volatility	or	market	correction:	this



is	the	increased	demand	for	risk-free	assets	such	as	government	bonds	that	drives
their	yields	lower	and	hence	swap	spreads	wider.

Government	borrowing
The	 level	 of	 government	 borrowing	 influences	 government	 bond	 yields,	 so
perforce	 it	 will	 also	 impact	 swap	 spreads.	 If	 borrowing	 is	 viewed	 as	 being	 in
danger	of	getting	out	of	control,	or	the	government	runs	persistently	large	budget
deficits,	government	bond	yields	will	rise.	All	else	being	equal,	this	will	lead	to
narrowing	swap	spreads.
We	can	see	then	that	a	number	of	factors	influence	swap	spreads.	An	ALM	or

Treasury	desk	should	be	aware	of	 these	and	assess	them	because	the	swap	rate
represents	a	key	funding	and	hedging	rate	for	a	bank.

The	term	premium

The	magnitude	of	the	term	premium
From	our	reading	of	Chapter	9	we	know	that	a	positively	sloping	yield	curve	is
to	be	expected	under	transparent,	liquid	market	conditions.	A	combination	of	the
expectations	 hypothesis,	 the	 liquidity	 premium	 and	 the	 inflation	 premium
explains	why	 this	 is	 so;	 longer-dated	 assets	 yield	 a	 higher	 return	 than	 shorter-
dated	 assets.	 Thus	 in	most	 circumstances	we	 expect	 the	 one-month	 rate	 to	 be
higher	 than	 the	one-week	rate,	and	 the	 three-month	rate	 to	be	higher	 than	both
the	one-week	and	the	one-month	rates.	This	is	confirmed	in	Figure	10.6,	which
shows	the	Libor	curves	for	USD	and	sterling	on	25	May	2006.

Figure	10.6	USD	and	GBP	curves	in	Bloomberg;	as	at	25	May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



We	expect	that	the	rate	on	a	longer	term	will	be	higher	than	that	on	a	shorter-
term,	 unless	 we	 have	 an	 inverted	 yield	 curve.	 This	 is	 because	 under	 most
circumstances	 lenders	 demand	 a	 higher	 return	 for	 longer-dated	 loans	 as
compensation	for	the	increased	inflation	and	credit	risk	exposure	of	longer-dated
assets.	But	what	should	the	magnitude	of	this	term	premium	be?	By	how	much
more	should	a	three-month	deposit	pay	compared	to	a	one-month	deposit?
The	 answer	 to	 this	 question	 is	 not	 fixed,	 and	 is	 a	 function	 of	 a	 number	 of

factors.	 In	 a	 developed	 economy	 that	 is	 not	 subject	 to	high	 inflation,	 the	most
important	 of	 these	 factors	 is	 probably	 future	 interest-rate	 expectations.	 If	 we
allow	 for	 this	 factor,	 we	 can	 conclude	 that	 a	 reasonable	 term	 premium	 under
“normal”	 market	 conditions	 for	 the	 three-month	 rate	 compared	 to	 the	 central
bank	base	rate	is	in	the	order	of	between	12	and	20	basis	points.	We	choose	the
three-month	rate	because	it	is	traded	on	a	liquid	futures	contract	(the	Eurodollar
and	 short-sterling	 contracts	 for	 USD	 and	 GBP	 respectively	 and	 the	 Euribor
contract	 for	 the	 euro)	 and	 so	 we	 can	 analyse	 the	 market’s	 forward	 rate
expectations	 for	 this	 tenor	 deposit.	 But	 the	 basic	 principles	 will	 apply	 to	 any
maturity.	Of	course,	 there	is	no	such	thing	as	a	“normal”	market	condition,	 the
term	premium	will	fluctuate	daily	and	always	reflect	the	interaction	of	a	number



of	factors.

Illustration
On	25	May	2005	we	observe	the	following	rates	for	USD:
Fed	funds	rate	(overnight): 3.00%
Three-month	Libor	fix: 3.31%.

The	three-month	rate	is	31	basis	points	above	the	overnight	rate.
The	same	rates	for	pounds	sterling	are:

BoE	base	rate: 4.75%
Three-month	Libor	fix: 4.87%.

The	three-month	rate	here	is	at	a	much	lower	spread,	only	12	basis	points.
Fast-forwarding	 one	 year	 later	 to	 25	 May	 2006,	 we	 observe	 the	 following

rates:
Fed	funds	rate	(overnight): 5.00%
Three-month	Libor	fix: 5.22%

BoE	base	rate: 4.50%
Three-month	Libor	fix: 4.705%.

The	spreads	here	are	22	basis	points	for	USD	and	20.5	basis	points	for	sterling.
We	 need	 to	 look	 at	 market	 expectations	 for	 an	 explanation	 of	 these	 term

premiums.	In	May	2005	the	market	was	expecting	a	continuation	of	the	gradual,
“measured”2	 interest	 raises,	 in	 clips	 of	 25	 basis	 points,	 at	 each	meeting	 of	 the
Federal	Reserve.3	This	is	reflected	in	the	positively	sloping	yield	curve	for	USD
money	markets,	as	shown	in	Figure	10.7.	It	is	confirmed	in	Figure	10.8,	a	graph
of	the	Fed	Funds	rate	for	the	period	May	2005–May	2006,	which	shows	that	the
rate	was	moved	upwards	by	25	basis	points	 at	 every	Fed	meeting	up	until	 the
one	on	10	May	2006,	which	 raised	 the	 rate	 to	5.00%.	Lenders	will	 require	 the
premium	 to	 reflect	 the	 expectations	 of	 higher	 interest	 rates	 –	 hence	 the	 three-
month	term	premium	in	May	2005	was	31	basis	points.	Figure	10.9	on	page	462
shows	the	USD	three-month	Libor	rate	history	for	the	same	period.

Figure	10.7	Positively	sloping	USD	money	market	curves,	as	at	25	May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Figure	10.8	Fed	Funds	rate	for	May	2005–May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Figure	10.9	USD	3-month	Libor	rate,	May	2005–May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Figure	10.10	FOMC	rate-setting	history,	2005–2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Contrast	the	situation	with	pound	sterling.	In	May	2005,	the	prevailing	market
sentiment	was	 that	 the	 next	move	 in	 base	 rates	would	 be	 downwards.	 This	 is
shown	 in	 the	 money	 market	 yield	 curve	 for	 25	 May	 2005,	 which	 shows	 an
inverted	curve	at	Figure	10.11.

Figure	10.11	GBP	money	market	curves,	2005–2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Note	that	the	curve	slopes	gently	upwards	before	then	inverting,	implying	that
the	market	 expected	 the	 cut	 in	 rates	 to	 be	 in	 a	 period	more	 than	 three	months
from	now.	However,	the	term	premium	was	only	12	basis	points,	reflecting	the
negative	 curve.	 Figures	 10.12	 and	 10.13	 show	 the	 rates	 histories	 for	 the	 BoE
base	rate	and	GBP	three-month	Libor.

Figure	10.12	GBP	base	rate	history,	May	2005-May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Figure	10.13	GBP	3-month	Libor	history,	May	2005-May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



So	we	 see	 that	 the	 term	 premium	 reflects	 the	market	 expectations	 of	 future
rates,	 and	 in	 an	 environment	 where	 the	 expectations	 are	 for	 higher	 rates	 the
premium	will	be	higher.	The	opposite	applies	where	the	expectation	is	for	lower
base	rates.
This	 begs	 the	 question,	 what	 should	 the	 term	 premium	 be	 in	 a	 “neutral”

interest-rate	environment.	That	 is,	what	should	a	 lender	demand	for	 term	funds
lent	 out	 when	 the	market	 does	 not	 expect	 rates	 to	 be	 stable	 over	 the	 next	 12
months	and	not	move	up	or	down?
We	can	look	at	the	90-day	money	futures	contracts	for	an	idea	of	when	this	is

the	case.	 In	May	2006,	 the	outlook	 for	base	 rates	 in	USD	and	GBP	was	 fairly
stable.	In	the	United	States,	the	consenus	was	that	rates	would	either	top	out	at
5.00%	or	be	raised	one	more	time	to	5.25%	at	the	29	June	2006	FOMC	meeting.
This	 is	 shown	by	 the	Eurodollar	curve,	which	gives	us	 the	market	expecations
for	forward	3-month	deposit	rates.	Figure	10.14	shows	the	Eurodollar	curve	as	at
25	May	2006.

Figure	10.14	Eurodollars	futures	curve,	as	at	25	May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Figure	10.15	shows	the	Libor	fix	for	the	same	day.

Figure	10.15	BBAM	Libor	fixing	as	at	25	May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



We	see	 that	 the	curve	 is	 essentially	 flat.	The	market	 expectations	 for	90-day
money	range	from	5.275%	in	June	2006	to	5.235%	in	June	2007.	This	 implies
that	 fair	 value	 in	 a	 stable	 rate	 environment	 is	 roughly	 22	 basis	 points	 for	 US
dollars.4

The	 scenario	 in	 the	 United	 Kingdom	 is	 slightly	 different.	 Figure	 10.16,	 the
short-sterling	curve	for	25	May	2006,	shows	an	expectation	of	rising	base	rates
in	the	following	12	months.	We	see	that	the	expected	90-day	Libor	fix	for	June
2006	is	4.72%,	compared	to	5.070%	for	June	2007.	In	the	case	of	sterling	there
is	 possibly	 greater	 uncertainty	 compared	 to	 the	 United	 States,	 which	 was
approaching	 the	 end	 of	 an	 obvious	 rising	 rates	 cycle.	 In	 the	United	Kingdom,
only	a	few	months	previously	there	was	commentary	that	the	next	move	in	rates
would	be	down	(rates	had	been	stable	since	 the	cut	 to	4.50%	in	August	2005).
This	uncertainty	is	perhaps	reflected	in	the	term	premium	of	20.5	basis	points	–
we	 suggest	 that	 a	 greater	 level	 of	 certainty	 (of	 the	 next	move	 being	 a	 rise	 in
rates)	would	have	translated	into	a	greater	term	premium,	as	we	saw	with	USD
in	May	2005.	Notice	also	how	the	rest	of	 the	curve	 is	very	flat	after	 that	–	 the
June	2008	forward	rate	is	5.14%,	a	difference	of	only	7	basis	points	from	the	rate
implied	 by	 the	 June	 2007	 contract.	 This	 is	 not	 really	 meaningful	 since	 rate



changes	these	days	are	usually	effected	in	25	basis	point	clips.

Figure	10.16	Short	sterling	futures	curves	as	at	25	May	2006
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.

In	 a	 stable	 interest	 rate	 environment	 then,	we	would	 suggest	 that	 the	90-day
term	premium	would	be	between	15	and	20	basis	points.	This	can	be	considered
fair	 value.	 Considering	 the	 forward	 rates	 implied	 in	 Figures	 10.14	 and	 10.16
(EDS	and	ESS),	 if	we	had	a	 firm	view	 in	either	direction,	we	would	 trade	 the
contracts	to	reflect	this.	If	we	expect	the	base	rate	to	be	different	at	the	time	of
the	 futures	contract	 expiry,	 in	our	analysis	we	should	 logically	build	 in	a	 term
premium	to	reflect	 this	expected	base	rate,	 together	with	any	further	rate	move
expectations	that	we	ourselves	have.

The	Fed	Funds	–	Libor	term	premium5

We	 continue	 the	 discussion	 on	 the	 expected	 size	 of	 the	 term	 premium	with	 a
look	at	 the	USD	Federal	Funds	 rate	 (“Fed	Funds”)	against	 the	1-month	and	3-
month	USD	Libor	 rate.	Fed	Funds	 is	 the	US	dollar	 base	 rate,	 and	 in	 a	neutral
interest-rate	movement	environment	we	would	expect	a	spread	of	around	10–15



basis	 points	 for	 the	1-month	 rate	 and	20–25	basis	 points	 for	 the	3-month	 rate.
That	this	is	not	always	the	case	reflects	the	fact	that	the	term	premium	is	also	a
function	of	interest-rate	expectations	and	the	current	shape	of	the	yield	curve.	To
illustrate,	let	us	consider	the	spread	history	for	the	10-year	period	1996–2006.
To	begin	with,	Table	10.1	shows	the	pattern	of	all	USD	rates	as	at	7	September

2006.	The	money	market	rates	are	for	a	1-month	term,	and	the	bond	yields	are
10-year	terms.	We	observe	that	the	term	(and	credit)	structure	is	conventionally
positive.	This	is	not	always	so.

Table	10.1	USD	rates	as	at	7	September	2006

Source:	Bloomberg	L.P.

One-month	rates
Treasury	Bill 4.9469
CD 5.345
CP 5.24
Repo 5.22
10-year	yields
US	Treasury 4.789
USD	Swap 5.33
AAA 5.4387
A 5.6494
BBB 6.1196
B 8.2282

That	 USD	 Libor	 rates	 are	 closely	 correlated	 to	 the	 Fed	 Funds	 rate	 would
appear	to	be	apparent	from	Figure	10.17,	the	rates	spread	history	for	the	period
1996–2006.	Figure	10.18	on	page	470	shows	high	positive	R2	values	for	 the	1-
month	and	3-month	Libor	rates	when	regressed	against	the	Fed	Funds	rate.

Figure	10.17	Fed	Funds	and	USD	Libor	rates	history,	1996–2006
Source:	Bloomberg	L.P.





Figure	10.18	Relationship	between	1-m	and	3-m	USD	Libor	to	Fed	Funds	rate,
1996–2006

However,	the	term	premium	is	not	always	the	expected	spread,	and	sometimes
is	 very	 narrow,	 or	 even	 negative.	 The	 size	 of	 the	 premium	 fluctuates
considerably	during	the	period	under	observation,	as	shown	at	Figure	10.19.	This
reminds	us	of	 the	 importance	of	 taking	 into	 consideration	 the	current	 shape	of
the	yield	curve	and	 the	market’s	 interest	 rate	expectation	when	we	analyse	 the
term	 premium	 and	 our	 view	 on	 where	 this	 is	 likely	 to	 go	 in	 the	 near	 future.
Incidentally,	as	Figure	10.19	might	suggest,	long-term	predictions	should	always
be	taken	with	a	pinch	of	salt!



Figure	10.19	USD	1-month	and	3-month	Libor	spread	against	Fed	Funds,	1996–
2006
Source:	Bloomberg	L.P.





The	term	premium	during	2006	was	within	reasonable	expectation,	and	this	is
not	surprising	as	the	market	was	still	 in	a	rising	interest-rate	environment,	with
the	Fed	continuing	its	“measured”	pattern	of	steady	25	basis	point	rate	rises.	The
average	spread	during	2006,	up	 to	September	of	 that	year,	was	11	basis	points
for	 1-month	 Libor	 and	 32	 basis	 points	 for	 3-month	 Libor	 (see	 Table	 10.2).
However	during	the	period	1996–2006	this	average	spread	varied	considerably.
We	 conclude	 that	 while	 there	 is	 a	 reasonable	 expectation	 of	 what	 the	 term
premium	 for	 funds	 should	 be,	 this	 expectation	 should	 allow	 for	 considerable
variation.

Table	10.2	1-month	and	3-month	USD	Libor	average	yearly	spread,	1996–2006

Source:	Bloomberg	L.P.

Year Yearly	average
(1-month	Libor	spread)

Yearly	average
(3-month	Libor	spread)

1996 −43.95 −34.57
1997 −32.81 −23.14
1998 −27.21 −27.46
1999 41.15 67.56
2000 3.52 11.42
2001 0.22 −6.28
2002 21.16 24.94
2003 −25.69 −24.52
2004 1.84 16.98
2005 2.22 21.56
2006 11.95 32.26

Impact	of	macro-level	economic	and	political
factors	on	swap	spreads

Banks	 are	 an	 important	 part	 of	 the	 global	 economic	 system,	 if	 not	 the	 most
important	part.	It	goes	without	saying	therefore	that	the	efficient	management	of
a	bank’s	assets	and	liabilities	feeds	directly	into	overall	economic	development
and	national	wellbeing.	The	Treasury	or	ALM	desk	of	a	bank	must	perforce	have
a	 keen	 understanding	 of	 macro-level	 economic	 factors,	 and	 the	 overall
geopolitical	situation,	because	this	drives	swap	spreads	and	the	term	premium.	It
is	worth	considering	the	impact	of	these	factors,	in	general	terms,	on	spreads	and
the	overall	level	of	interest	rates	because	the	ALM	desk	will	need	to	take	them
into	 account	 as	 part	 of	 its	 strategy.	 Also,	 geopolitical	 events	 often	 arrive
unannounced	–	for	example,	the	Iraqi	invasion	of	Kuwait	in	1990,	the	attack	on



the	World	Trade	Centre	 in	New	York	(“9/11”),	and	 the	conflict	between	Israel
and	Lebanese	Hezbollah	guerrillas	 in	July	2006.	An	ability	 to	work	effectively
under	 the	 circumstances	 prevailing	 in	 such	 occurrences	 is	 crucial	 to	 efficient
ALM.
Events	 that	 impact	 the	 financial	 markets	 at	 a	 macro	 level	 are	 often	 termed

market	“shocks”	or	external	geopolitical	events.	Such	events	invariably	result	in
higher	market	volatility.	The	immediate	impact	of	this	is	a	market	sell-off	and	a
“flight	to	quality”,	which	is	when	investors	move	out	of	higher	risk	assets	such
as	equities	and	emerging	market	sovereign	bonds	and	into	risk-free	assets	such
as	US	Treasuries	and	UK	gilts.	This	is	an	almost	knee-jerk	reaction	as	investors
become	more	risk-averse.
Swap	spreads,	which	we	define	as	the	spread	between	fixed-rate	on	a	interest-

rate	swap	over	the	yield	of	the	government	bond	of	similar	maturity,	reflect	the
market	 perception	 about	 the	 general	 health	 of	 the	 economy	 and	 its	 future
prospects,	as	well	as	the	overall	macro-level	geopolitical	situation.	Because	the
swap	 curve	 is	 an	 indicator	 of	 interbank	 credit	 quality,	 the	 swap	 spread	 can	 be
taken	 to	be	 the	market	 perception	of	 the	health	 and	prospects	 of	 the	 interbank
market	specifically	and	the	bank	sector	generally.
Speaking	 generally,	 swap	 spreads	widen	 during	 periods	 of	 increased	market

volatility.	By	implication	a	flight-to-quality	should	be	reflected	in	a	widening	of
the	spread.	This	is	expected	because	investors’	new	risk	aversion	manifests	itself
in	 lower	government	bond	yields,	 arising	 from	higher	demand	 for	government
bonds.	However,	on	occasion	 this	 analysis	might	be	overly	 simplistic,	because
other	micro-level	 factors	will	 still	 be	 in	play	 and	can	be	 expected	 to	 influence
market	rates.	How	can	we	consider	 the	 interaction	between	government	yields,
swap	rates	and	possible	influences	on	the	swap	spread?
The	research	team	at	HBOS	produced	a	report6	 that	suggests	a	novel	way	for

us	 to	 analyse	 this,	 and	we	 summarise	 their	 findings	 here	with	 permission.	We
require	an	 indicator	of	market	volatility;	one	measure	of	 this	 for	 the	US	dollar
market	 is	 the	 VIX	 index.	 The	 VIX	 index	 is	 produced	 by	 the	 Chicago	 Board
Options	Exchange	(CBOE)	and	is	a	proxy	measure	of	market	volatility.	It	uses	a
weighted	 average	 of	 implied	 volatilities	 to	 calculate	 an	 estimate	 of	 future
volatility.	 An	 increase	 in	 the	 level	 of	 the	 index	 indicates	 increased	 market
volatility.
We	illustrate	the	relationship	between	geopolitical	events	and	the	magnitude	of

the	 swap	 spread	 by	 looking	 at	 the	 correlation	 between	 the	 US	 dollar	 10-year
swap	 spread	 and	 the	VIX	 index.	Table	 10.3	 shows	 –	 as	 expected	 –	 a	 positive



correlation	between	the	VIX	index	and	the	swap	spread	during	a	period	of	both
economic	 events,	 as	well	 as	macro-level	 geopolitical	 events.	 For	 instance,	 the
period	 covers	 the	 9/11	 events	 as	 well	 as	 the	 Ford	 and	 GM	 credit-rating
downgrades	of	2005.	There	is	a	notable	exception	for	the	period	September	2001
to	March	2002,	when	there	is	a	negative	correlation.	This	is	our	first	indication
that	 the	 relationship	 is	 not	 as	 simplistic	 as	 we	 might	 think.	 Although	 the
geopolitical	situation	was	negative,	with	the	events	of	9/11	leading	to	the	US	war
in	 Afghanistan,	 suggesting	 that	 swap	 spreads	 should	 widen,	 this	 was	 also	 a
period	 of	 successive	 cuts	 in	 the	US	base	 interest	 rate	 (the	 “Fed	 rate”).	During
this	time	the	swap	rate	fell	by	more	than	100	basis	points	as	the	Fed	rate	was	cut
by	 175	 basis	 points.	 So	 here	 we	 observe	 that	 the	 impact	 of	 specific	 financial
market	 factors	 was	 greater	 than	 macro-level	 geopolitical	 issues.	 Generally
though,	we	observe	the	strong	positive	correlation	between	the	swap	spread	the
volatility	index.

Table	10.3	Correlation	between	the	USD	10-year	swap	spread	and	the	CBOE
VIX	index	and	the	10-year	US	Treasury	yield	and	the	CBOE	VIX	index

Source:	HBOS.	Reproduced	with	permission.

Event Correlation	between	VIX	and	10-
year	swap	spread

Correlation	between	VIX	and	10-year
US	Treasury	yield

Asian	currency	crisis	(1997–1998) 0.71 −0.52
LTCM	and	Russian	debt	default	(Jun.–
Sept.	1998)

0.90 −0.78

9/11	to	Afghan	war	(Sept.	2001–Mar.
2002)

−0.17 −0.67

Iraq	War	(Mar–May	2003) 0.54 −0.08
Ford	and	GM	credit	rating	downgrade
(Mar–May	2005)

0.38 −0.53

Figure	10.20	is	a	chart	of	the	spread	to	the	level	of	the	VIX	index

Figure	10.20	VIX	index	versus	US	10-year	swap	spread
Source:	HBOS.	Reproduced	with	permission.



By	 the	 same	 analysis,	we	 can	 expect	 a	 negative	 correlation	 between	 the	US
Treasury	 yield	 and	 the	 VIX	 index	 level.	 This	 is	 generally	 borne	 out	 in	 Table
10.3.	 However,	 as	 with	 the	 case	 of	 the	 swap	 spread	 correlation,	 we	 see	 an
occasion	when	other	factors	impact	the	correlation	value.	The	low	negative	value
for	 the	period	in	2003	leading	up	to	and	after	 the	second	Iraq	war	shows	other
factors	influencing	the	Treasury	yield.	The	authors	of	the	HBOS	report	suggest
that	the	flight-to-quality	had	taken	place	before	the	war	actually	began	and	was
fully	priced-in	to	Treasury	yields.
Figure	10.21	on	page	476	illustrates	the	lower	government	bond	yields	that	are

observed	at	times	of	higher	market	volatility.

Figure	10.21	VIX	index	versus	US	10-year	Treasury
Source:	HBOS.	Reproduced	with	permission.



The	 purpose	 of	 the	 foregoing	 has	 been	 to	 illustrate	 how	 the	 swap	 spread
interacts	with	macro-level	geopolitical	factors.	However,	even	during	periods	of
high	market	tension,	characterised	by	high	levels	of	market	volatility,	 the	swap
spread	 will	 respond	 also	 to	 more	 micro-level	 financial	 factors.	 ALM
practitioners	need	to	be	aware	of	the	nature	of	this	interaction,	and	allow	for	this
in	their	strategy	and	planning.

1	In	theory.	In	fact,	banks	are	more	likely	to	pay	Li-mid	to	other	banks,	and	the
biggest	banks	pay	Libid.	But	we	can	safely	ignore	this	for	the	purposes	of	our
discussion	here.
2	 This	 was	 the	 US	 Federal	 Reserve’s	 own	 term	 to	 describe	 its	 rate-setting
policy.	Figure	10.10	on	page	462	shows	the	extent	of	this	measured	approach,
with	steady	25	basis	point	hikes	from	June	2004	through	to	June	2006.
3	 The	 Federal	 Reserve’s	 Open	 Market	 Committee	 (FOMC),	 which	 sets	 the
USD	base	rate,	meets	every	six	weeks	or	so.
4	 The	 curve	 was	 a	 reasonably	 accurate	 predictor:	 the	 Fed	 Funds	 rate	 was
indeed	raised	to	5.25%	at	the	June	FOMC	meeting,	and	maintained	at	this	rate



through	the	rest	of	2006.
5	With	thanks	to	Nick	Wallis,	University	of	Nottingham	Business	School,	for
his	assistance	with	preparing	the	charts	in	this	section.
6	“Geopolitics	Returns	to	the	Limelight”,	in	Economics	Perspectives,	8	August
2006	 (HBOS	 Treasury	 Services).	With	 thanks	 to	 Mark	Miller	 at	 HBOS	 in
London	for	his	generous	assistance.



CHAPTER	11

Introduction	to	Relative	Spread	Analysis

We	 conclude	 Part	 II	 with	 a	 look	 at	 relative	 value	 analysis.	 This	 may	 seem
slightly	out	of	place	in	this	book,	especially	in	Part	II,	but	we	cover	this	subject
here	because	actually	we	feel	 it	 is	closely	related	 to	 the	previous	 two	chapters.
That	makes	an	understanding	of	it	vital	to	efficient	ALM	practice.
In	Chapter	10	we	discussed	the	determinants	of	the	swap	spread,	as	well	as	the

expected	magnitude	of	 the	money	market	 term	premium.	The	swap	spread	 is	a
measure	of	the	level	of	swap	rates	over	and	above	risk-free	rates.	As	such	it	is	in
essence	 the	 term	 Libor	 rate	 (beyond	 the	 12-month	 term,	 the	 point	 at	 which
formal	Libor	fixes	end).	This	rate	feeds	into	a	bank’s	cost	of	funding,	the	rate	at
which	 it	 can	 hedge	 interest-rate	 exposure.	 To	 meet	 the	 target	 rate	 of	 return
objectives,	assets	generally	need	to	earn	a	spread	over	this	cost	of	funding.	For
instance,	it	is	common	for	bank	Treasury	desks	to	maintain	a	book	of	FRNs	for
liquidity	purposes.	In	some	cases	a	portion	of	the	bank’s	capital	may	be	invested
in	such	bonds.	The	book	will	be	required	to	meet	a	target	rate	of	return,	which
might	be	x	basis	points	above	the	cost	of	capital.	This	requires	that	the	Treasury
desk	assess	the	relative	spread	earned	by	the	FRN	book	(and	individual	FRNs)
over	 the	 bank’s	 funding	 costs.	 Hence,	 relative	 spreads	 analysis	 becomes
important	 to	 the	 Treasury	 desk.	 This	 is	 only	 one	 example.	 There	 are	 many
applications	of	this	analysis;	as	a	result,	it	is	necessary	to	include	an	introduction
to	this	subject	here.

Relative	value	analysis:	bond	spreads
Investors	measure	 the	perceived	market	value,	or	 relative	value,	of	a	corporate
bond	by	measuring	 its	yield	spread	relative	 to	a	designated	benchmark.	This	 is
the	spread	over	the	benchmark	that	gives	the	yield	of	the	corporate	bond.	A	key
measure	of	relative	value	of	a	corporate	bond	is	its	swap	spread.	This	is	the	basis
point	spread	over	the	interest-rate	swap	curve,	and	is	a	measure	of	the	credit	risk
of	 the	 bond.	 In	 its	 simplest	 form,	 the	 swap	 spread	 can	 be	 measured	 as	 the
difference	between	the	YTM	of	the	bond	and	the	interest	rate	given	by	a	straight-



line	interpolation	of	the	swap	curve.	In	practice	traders	use	the	asset-swap	spread
and	the	Z-spread	as	the	main	measures	of	relative	value.	The	government	bond
spread	is	also	used.	In	addition,	now	that	the	market	in	synthetic	corporate	credit
is	 well	 established,	 using	 credit	 derivatives	 and	 credit	 default	 swaps	 (CDS),
investors	consider	the	cash-CDS	spread	as	well,	which	is	known	as	the	basis.
Credit	derivatives	are	introduced	in	Chapter	16	of	this	book;	readers	also	may

wish	to	read	the	author’s	book	on	credit	derivatives	(Choudhry	2004b)	as	well	as
his	paper	on	the	CDS	basis	(Choudhry	2004a).
The	spread	 that	 is	 selected	 is	an	 indication	of	 the	 relative	value	of	 the	bond,

and	a	measure	of	 its	 credit	 risk.	The	greater	 the	perceived	 risk,	 the	greater	 the
spread	should	be.	This	is	best	illustrated	by	the	credit	structure	of	interest	rates,
which	 will	 (generally)	 show	 AAA-and	 AArated	 bonds	 trading	 at	 the	 lowest
spreads,	 and	 BBB-,	 BB-and	 lower-rated	 bonds	 trading	 at	 the	 highest	 spreads.
Bond	spreads	are	the	most	commonly	used	indication	of	the	risk-return	profile	of
a	bond.
In	this	section	we	consider	the	swap	and	Treasury	spread,	asset	swap	spread,

Z-spread,	and	cash-CDS	basis.

Swap	spread	and	Treasury	spread
A	bond’s	swap	spread	is	a	measure	of	the	credit	risk	of	that	bond,	relative	to	the
interest-rate	 swaps	market.	Because	 the	 swaps	market	 is	 traded	 by	 banks,	 this
risk	is	effectively	the	interbank	market,	so	the	credit	risk	of	the	bond	over-and-
above	bank	risk	is	given	by	its	spread	over	swaps.	This	is	a	simple	calculation	to
make,	and	is	simply	the	yield	of	the	bond	minus	the	swap	rate	for	the	appropriate
maturity	swap.	Figure	11.1	shows	Bloomberg	page	IRSB	for	pounds	sterling	as
at	10	August	2005.	This	shows	the	GBP	swap	curve	on	the	left-hand	side.	The
right-hand	side	of	the	screen	shows	the	swap	rates’	spread	over	UK	gilts.	It	is	the
spread	 over	 these	 swap	 rates	 that	 would	 provide	 the	 simplest	 relative	 value
measure	 for	 corporate	 bonds	 denominated	 in	 GBP.	 If	 the	 bond	 has	 an	 odd
maturity,	say	5.5	years,	we	would	interpolate	between	the	five-year	and	six-year
swap	rates.

Figure	11.1	Bloomberg	page	IRSB	for	pounds	sterling,	showing	GBP	swap
rates	and	swap	spread	over	UK	gilts,	10	August	2005
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



The	 spread	 over	 swaps	 is	 sometimes	 called	 the	 I-spread.	 It	 has	 a	 simple
relationship	 to	 swaps	 and	 Treasury	 yields,	 shown	 here	 in	 the	 equation	 for
corporate	bond	yield:

where
Y	is	the	yield	on	the	corporate	bond
I	is	the	I-spread	or	spread	over	swap
S	is	the	swap	spread
T	is	the	yield	on	the	Treasury	security	(or	an	interpolated	yield).

In	other	words,	the	swap	rate	itself	is	given	by	T	+	S.
The	 I-spread	 is	 sometimes	 used	 to	 compare	 a	 cash	 bond	with	 its	 equivalent

CDS	price,	but	for	straightforward	relative	value	analysis,	 it	 is	usually	dropped
in	favour	of	the	asset-swap	spread,	which	we	look	at	later	in	this	section.
Of	 course,	 the	 basic	 relative	 value	 measure	 is	 the	 Treasury	 spread	 or

government	bond	 spread.	This	 is	 simply	 the	 spread	of	 the	bond	yield	over	 the
yield	of	the	appropriate	government	bond.	Again,	an	interpolated	yield	may	need



to	be	used	to	obtain	the	right	Treasury	rate	to	use.	The	bond	spread	is	given	by:

Using	 an	 interpolated	 yield	 is	 not	 strictly	 accurate	 because	 yield	 curves	 are
smooth	in	shape	and	so	straight-line	interpolation	will	produce	slight	errors.	The
method	is	still	commonly	used	though.

Asset-swap	spread
An	asset	swap	is	a	package	that	combines	an	interest-rate	swap	with	a	cash	bond,
the	effect	of	the	combined	package	being	to	transform	the	interest-rate	basis	of
the	 bond.	 Typically,	 a	 fixed-rate	 bond	 will	 be	 combined	 with	 an	 interest-rate
swap	in	which	the	bondholder	pays	fixed	coupon	and	receives	floating	coupon.
The	floating-coupon	will	be	a	spread	over	Libor	(see	Choudhry	et	al.	2001).	This
spread	 is	 the	asset-swap	spread	and	 is	a	 function	of	 the	credit	 risk	of	 the	bond
over	and	above	interbank	credit	risk.1	Asset	swaps	may	be	transacted	at	par	or	at
the	 bond’s	market	 price,	 usually	 par.	 This	means	 that	 the	 asset	 swap	 value	 is
made	up	of	 the	difference	between	the	bond’s	market	price	and	par,	as	well	as
the	difference	between	the	bond	coupon	and	the	swap	fixed	rate.
The	 zero-coupon	 curve	 is	 used	 in	 the	 asset	 swap	 valuation.	 This	 curve	 is

derived	from	the	swap	curve,	so	it	is	the	implied	zero-coupon	curve	(see	Chapter
9).	The	asset	swap	spread	is	 the	spread	that	equates	 the	difference	between	the
present	value	of	the	bond’s	cash	flows,	calculated	using	the	swap	zero	rates,	and
the	market	price	of	the	bond.	This	spread	is	a	function	of	the	bond’s	market	price
and	yield,	its	cash	flows	and	the	implied	zero-coupon	interest	rates.2

Figure	11.2	shows	the	Bloomberg	screen	ASW	for	a	GBP-denominated	bond,
GKN	 Holdings	 7%	 2012,	 as	 at	 10	 August	 2005.	We	 see	 that	 the	 asset-swap
spread	is	121.5	basis	points.	This	is	the	spread	over	Libor	that	will	be	received	if
the	 bond	 is	 purchased	 in	 an	 asset-swap	 package.	 In	 essence,	 the	 asset-swap
spread	measures	 the	 difference	 between	 the	market	 price	 of	 the	 bond	 and	 the
value	of	 the	bond	when	cash	 flows	have	been	valued	using	zero-coupon	 rates.
The	asset-swap	spread	can	therefore	be	regarded	as	the	coupon	of	an	annuity	in
the	swap	market	that	equals	this	difference.

Figure	11.2	Bloomberg	page	ASW	for	GKN	bond,	10	August	2005
©	Bloomberg	LP.	Used	with	permission.	Visit	www.bloomberg.com

http://www.bloomberg.com


Z-spread
The	conventional	approach	for	analysing	an	asset	swap	uses	the	bond’s	YTM	in
calculating	 the	 spread.	 The	 assumptions	 implicit	 in	 the	 YTM	 calculation	 (see
Chapter	4)	make	 this	 spread	problematic	 for	 relative	value	 analysis,	 so	market
practitioners	 use	 what	 is	 termed	 the	 Z-spread	 instead.	 The	 Z-spread	 uses	 the
zero-coupon	 yield	 curve	 to	 calculate	 spread,	 so	 it	 is	 a	 more	 realistic,	 and
effective,	spread	to	use.	The	zero-coupon	curve	used	in	the	calculation	is	derived
from	the	interest-rate	swap	curve.
Put	simply,	the	Z-spread	is	the	basis	point	spread	that	would	need	to	be	added

to	the	implied	spot	yield	curve	such	that	the	discounted	cash	flows	of	a	bond	are
equal	 to	 its	 present	 value	 (its	 current	 market	 price).	 Each	 bond	 cash	 flow	 is
discounted	by	 the	relevant	spot	 rate	 for	 its	maturity	 term.	How	does	 this	differ
from	the	conventional	asset-swap	spread?	Essentially,	in	its	use	of	zero-coupon
rates	when	assigning	a	value	 to	a	bond.	Each	cash	flow	is	discounted	using	 its
own	particular	zero-coupon	rate.	The	price	of	a	bond’s	price	at	any	time	can	be
taken	to	be	the	market’s	value	of	the	bond’s	cash	flows.	Using	the	Z-spread	we



can	quantify	what	the	swap	market	thinks	of	this	value;	that	is,	by	how	much	the
conventional	 spread	differs	 from	 the	Z-spread.	Both	 spreads	 can	be	 viewed	 as
the	coupon	of	a	swap	market	annuity	of	equivalent	credit	risk	of	the	bond	being
valued.
In	 practice	 the	 Z-spread,	 especially	 for	 shorter-dated	 bonds	 and	 for	 better

credit-quality	 bonds,	 does	 not	 differ	 greatly	 from	 the	 conventional	 asset-swap
spread.	The	Z-spread	is	usually	the	higher	spread	of	the	two,	following	the	logic
of	spot	rates,	but	not	always.	If	it	differs	greatly,	then	the	bond	can	be	considered
to	be	mispriced.
Figure	11.3	is	the	Bloomberg	screen	YAS	for	the	same	bond	shown	in	Figure

11.2,	as	at	the	same	date.	It	shows	a	number	of	spreads	for	the	bond.	The	main
spread	of	151.00	basis	points	is	the	spread	over	the	government	yield	curve.	This
is	 an	 interpolated	 spread,	 as	 can	 be	 seen	 lower	 down	 the	 screen,	 with	 the
appropriate	 benchmark	 bond	 identified.	 We	 see	 that	 the	 asset-swap	 spread	 is
121.6	basis	points,	while	 the	Z-spread	is	118.8	basis	points.	When	undertaking
relative	value	analysis,	for	instance	if	making	comparisons	against	cash	funding
rates	 or	 the	 same	 company	 name	 CDS,	 it	 is	 this	 lower	 spread	 that	 should	 be
used.3

Figure	11.3	Bloomberg	page	YAS	for	GKN	bond,	10	August	2005
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



The	same	screen	can	be	used	to	check	spread	history.	This	is	shown	in	Figure
11.4,	 the	 Z-spread	 graph	 for	 the	 GKN	 bond	 for	 the	 six	 months	 prior	 to	 our
calculation	date.

Figure	11.4	Bloomberg	page	YAS	for	GKN	bond,	10	August	2005	showing	Z-
spread	history
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



Z-spread	is	closely	related	to	the	bond	price,	as	shown	by	equation	(11.1),

(11.1)	
where
n	is	the	number	of	interest	periods	until	maturity
P	is	the	bond	price
C	is	the	coupon
M	is	the	redemption	payment	(so	bond	cash	flow	is	all	C	plus	M)
Z	is	the	Z-spread
m	is	the	frequency	of	coupon	payments.

In	 effect	 this	 is	 the	 standard	 bond	 price	 equation	 with	 the	 discount	 rate
adjusted	 by	 whatever	 the	 Z-spread	 is;	 it	 is	 an	 iterative	 calculation.	 The
appropriate	maturity	swap	rate	is	used,	which	is	the	essential	difference	between
the	I-spread	and	the	Z-spread.	This	is	deemed	to	be	more	accurate,	because	the
entire	 swap	 curve	 is	 taken	 into	 account	 rather	 than	 just	 one	 point	 on	 it.	 In
practice	 though,	 as	 we	 have	 seen	 in	 the	 example	 above,	 there	 is	 often	 little



difference	between	the	two	spreads.
To	reiterate	then,	using	the	correct	Z-spread,	the	sum	of	the	bond’s	discounted

cash	flows	will	be	equal	to	the	current	price	of	the	bond.
We	 illustrate	 the	 Z-spread	 calculation	 at	 Figure	 11.5.	 This	 is	 done	 using	 a

hypothetical	bond,	the	XYZ	plc	5%	of	June	2008,	a	three-year	bond	at	the	time
of	 the	 calculation.	Market	 rates	 for	 swaps,	Treasury	 and	CDS	are	 also	 shown.
We	require	the	spread	over	the	swaps	curve	that	equates	the	present	values	of	the
cash	flows	to	the	current	market	price.	The	cash	flows	are	discounted	using	the
appropriate	swap	rate	for	each	cash	flow	maturity.	With	a	bond	yield	of	5.635%,
we	 see	 that	 the	 I-spread	 is	 43.5	 basis	 points,	while	 the	 Z-spread	 is	 19.4	 basis
points.	In	practice	the	difference	between	these	two	spreads	is	rarely	this	large.

Figure	11.5	Calculating	the	Z-spread,	hypothetical	5%	2008	bond	issued	by
XYZ	pic



	



For	the	readers’	benefit	we	also	show	the	Excel	formula	in	Figure	11.5.	This



shows	how	the	Z-spread	is	calculated;	for	ease	of	illustration	we	have	assumed
that	 the	 calculation	 takes	 place	 for	 value	 on	 a	 coupon	 date,	 so	 that	 we	 have
precisely	an	even	period	to	maturity.

Cash-CDS	basis
The	basis	is	the	difference	between	a	bond’s	asset-swap	spread,	or	alternatively
its	Z-spread,	and	the	CDS	price	for	the	same	bond	issuer.	So	the	basis	is	given
by:

where	D	is	the	CDS	price.	Where	D	–	1	>	0	it	is	a	positive	basis;	the	opposite	is
a	negative	basis.
Figure	11.6	shows	page	G	<go>	on	Bloomberg,	set	up	 to	show	the	Z-spread

and	CDS	price	history	for	the	GKN	2012	bond,	for	the	period	March–September
2005.	We	can	 select	 the	“Table”	option	 to	obtain	 the	actual	values,	which	can
then	be	used	to	plot	the	basis.	This	is	shown	in	Figure	11.7	on	page	488,	for	the
period	 22	 August	 to	 22	 September	 2005.	 Notice	 how	 the	 basis	 was	 always
negative	during	August–September;	we	see	from	Figure	11.7	 that	earlier	 in	 the
year	 the	 basis	 had	 briefly	 been	 positive.	 Changes	 in	 the	 basis	 give	 rise	 to
arbitrage	opportunities	between	the	cash	and	synthetic	markets.	This	is	discussed
in	greater	detail	in	Choudhry	(2004b).

Figure	11.6	Bloomberg	graph	using	screen	G	<go>,	plot	of	asset-swap	spread
and	CDS	price	for	GKN	bond,	April-September	2005
©	Bloomberg	L.P.	Used	with	permission.	Visit	www.bloomberg.com

http://www.bloomberg.com


Figure	11.7	GKN	bond,	CDS	basis	during	August-September	2005
Data	source:	Bloomberg	L.P.



A	 wide	 range	 of	 factors	 drive	 the	 basis,	 which	 are	 described	 in	 detail	 in
Choudhry	 (2004a).	 The	 existence	 of	 a	 non-zero	 basis	 has	 implications	 for	 the
investment	 strategy.	 For	 instance,	 when	 the	 basis	 is	 negative	 investors	 may
prefer	to	hold	the	cash	bond,	whereas	if	for	liquidity,	supply	or	other	reasons,	if
the	 basis	 is	 positive	 the	 investor	may	wish	 to	 hold	 the	 asset	 synthetically,	 by
selling	protection	using	a	credit	default	 swap.	Another	approach	 is	 to	arbitrage
between	the	cash	and	synthetic	markets,	in	the	case	of	a	negative	basis	by	buying
the	 cash	 bond	 and	 shorting	 it	 synthetically	 by	 buying	 protection	 in	 the	 CDS
market.
Thus,	we	 see	 that	market	 practitioners	 have	 a	 range	 of	 spreads	 to	 use	when

performing	their	relative	value	analysis.
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PART	III

Financial	Instruments,	Applications	and
Hedging

In	 Part	 III	 we	 drill	 down	 into	 the	 banking	 discipline,	 with	 a	 look	 at	 specific
instruments.	We	look	in	detail	at	hedging	instruments,	both	for	interest-rate	risk
and	credit	risk.	So	we	consider	interest-rate	derivatives	such	as	futures,	forward
rate	 agreements	 (FRAs)	 and	 interest-rate	 swaps.	 We	 also	 look	 at	 credit
derivatives,	 and	 introduce	 credit	 risk	 and	credit	 value-at-risk.	The	use	of	 these
instruments	 for	 hedging	 applications	 is	 described	 and	 illustrated.	 Much	 ALM
practice	 revolves	around	hedging	 risk	exposure,	making	use	of	 the	 instruments
we	discuss	in	the	following	chapters.
We	 begin,	 however,	 with	 a	 detailed	 look	 at	 repo,	 which	 warrants	 its	 own

chapter	separate	to	our	earlier	chapter	on	money	market	instruments.



CHAPTER	17

Value-at-Risk	(VaR)	and	Credit	VaR

In	 this	 chapter,	 we	 review	 the	 main	 risk-measurement	 tool	 used	 in	 banking,
known	as	Value-at-Risk	(VaR).	ALM	managers	up	to	ALCO	level	consider	the
bank’s	interest-rate	risk	exposure,	and	to	a	certain	extent	its	credit	risk	exposure,
on	 a	 regular	 basis.	 Their	 review	 takes	 into	 account	 both	 the	 business	 lines’
adherence	to	the	set	exposure	limits,	as	well	as	whether	the	limits	themselves	are
at	the	correct	level	to	enable	the	bank	to	achieve	its	objectives.	Although	many
smaller	banks	employ	the	modified	duration	method	to	measure	interest-rate	risk
exposure,	more	and	more	banks	are	moving	to	a	VaR-based	calculation	of	risk
exposure.	 Hence	 it	 is	 important	 for	 ALM	 managers	 to	 be	 aware	 of	 the	 VaR
measure.
This	chapter	looks	at	the	three	main	methodologies	used	to	calculate	VaR,	as

well	as	some	of	the	key	assumptions	used	in	the	calculations,	including	those	on
the	 normal	 distribution	 of	 returns,	 volatility	 levels	 and	 correlations.	 We	 also
discuss	the	use	of	the	VaR	methodology	with	respect	to	credit	risk.

Introducing	Value-at-Risk
The	introduction	of	VaR	as	an	accepted	methodology	for	quantifying	market	risk
and	its	adoption	by	bank	regulators	is	part	of	the	evolution	of	risk	management.
The	 application	 of	 VaR	 has	 been	 extended	 from	 its	 initial	 use	 in	 securities
houses	 to	 commercial	 banks	 and	 corporates,	 following	 its	 introduction	 in
October	1994	when	JPMorgan	launched	RiskMetrics™.
VaR	 is	 a	measure	 of	 the	worst	 expected	 loss	 that	 a	 firm	may	 suffer	 over	 a

period	 of	 time	 that	 has	 been	 specified	 by	 the	 user,	 under	 normal	 market
conditions	and	a	specified	level	of	confidence.	This	measure	may	be	obtained	in
a	number	of	ways,	using	a	statistical	model	or	by	computer	simulation.	We	can
define	VaR	as	follows:
VaR	is	a	measure	of	market	risk.	 It	 is	 the	maximum	loss	 that	can	occur	with

X%	confidence	over	a	holding	period	of	n	days.



VaR	is	 the	expected	 loss	of	a	portfolio	over	a	specified	 time	period	for	a	set
level	of	probability.	For	example,	if	a	daily	VaR	is	stated	as	£100,000	to	a	95%
level	of	confidence,	this	means	that	during	the	day	there	is	a	only	a	5%	chance
that	 the	 loss	 the	 next	 day	 will	 be	 greater	 than	 £100,000.	 VaR	 measures	 the
potential	 loss	 in	 market	 value	 of	 a	 portfolio	 using	 estimated	 volatility	 and
correlation.	 The	 “correlation”	 referred	 to	 is	 the	 correlation	 that	 exists	 between
the	 market	 prices	 of	 different	 instruments	 in	 a	 bank’s	 portfolio.	 VaR	 is
calculated	within	a	given	confidence	interval,	typically	95%	or	99%;	it	seeks	to
measure	 the	 possible	 losses	 from	 a	 position	 or	 portfolio	 under	 “normal”
circumstances.	 The	 definition	 of	 normality	 is	 critical	 and	 is	 essentially	 a
statistical	 concept	 that	 varies	 by	 firm	 and	 by	 risk-management	 system.	 Put
simply,	however,	 the	most	commonly	used	VaR	models	assume	that	 the	prices
of	 assets	 in	 the	 financial	 markets	 follow	 a	 normal	 distribution.	 To	 implement
VaR,	 all	 of	 a	 firm’s	 positions	 data	 must	 be	 gathered	 into	 one	 centralised
database.	 Once	 this	 is	 complete,	 the	 overall	 risk	 has	 to	 be	 calculated	 by
aggregating	the	risks	from	individual	instruments	across	the	entire	portfolio.	The
potential	move	 in	 each	 instrument	 (that	 is,	 each	 risk	 factor)	 has	 to	 be	 inferred
from	past	daily	price	movements	over	a	given	observation	period.	For	regulatory
purposes,	 this	 period	 is	 at	 least	 one	 year.	 Hence,	 the	 data	 on	 which	 VaR
estimates	 are	 based	 should	 capture	 all	 relevant	 daily	 market	 moves	 over	 the
previous	year.
The	main	assumption	underpinning	VaR	–	and	which	in	turn	may	be	seen	as

its	major	weakness	–	is	that	the	distribution	of	future	price	and	rate	changes	will
follow	 past	 variations.	 Therefore,	 the	 potential	 portfolio	 loss	 calculations	 for
VaR	 are	 worked	 out	 using	 distributions	 from	 historic	 price	 data	 in	 the
observation	period.
VaR	 is	 a	 measure	 of	 the	 volatility	 of	 a	 firm’s	 banking	 or	 trading	 book.	 A

portfolio	containing	assets	 that	have	a	high	 level	of	volatility	has	a	higher	 risk
than	 one	 containing	 assets	 with	 a	 lower	 level	 of	 volatility.	 The	 VaR	measure
seeks	to	quantify	in	a	single	measure	the	potential	losses	that	may	be	suffered	by
a	portfolio.
VaR	is	therefore	a	measure	of	a	bank’s	risk	exposure;	it	is	a	tool	for	measuring

market	 risk	 exposure.	 There	 is	 no	 one	 VaR	 number	 for	 a	 single	 portfolio,
because	 different	 methodologies	 used	 for	 calculating	 VaR	 produce	 different
results.	 The	 VaR	 number	 captures	 only	 those	 risks	 that	 can	 be	 measured	 in
quantitative	 terms.	 It	 does	 not	 capture	 risk	 exposures	 such	 as	 operational	 risk,
liquidity	 risk,	 regulatory	 risk	 or	 sovereign	 risk.	 It	 is	 important	 to	 be	 aware	 of



what	precisely	VaR	attempts	to	capture	and	what	it	clearly	makes	no	attempt	to
capture.	Also,	VaR	 is	 not	 “risk	management”.	A	 risk-management	 department
may	choose	to	use	a	VaR-measurement	system	in	an	effort	to	quantify	a	bank’s
risk	 exposure;	 however,	 the	 application	 itself	 is	 merely	 a	 tool.	 Implementing
such	 a	 tool	 in	no	way	 compensates	 for	 inadequate	procedures	 and	 rules	 in	 the
management	of	a	trading	book.



Assumption	of	normality
A	 distribution	 is	 described	 as	 normal	 if	 there	 is	 a	 high	 probability	 that	 any
observation	 from	 the	 population	 sample	will	 have	 a	 value	 that	 is	 close	 to	 the
mean,	 and	 a	 low	probability	 of	 having	 a	 value	 that	 is	 far	 from	 the	mean.	The
normal	distribution	curve	is	used	by	many	VaR	models,	which	assume	that	asset
returns	follow	a	normal	pattern.	A	VaR	model	uses	the	normal	curve	to	estimate
the	 losses	 that	 an	 institution	 may	 suffer	 over	 a	 given	 time	 period.	 Normal
distribution	 tables	 show	 the	 probability	 of	 a	 particular	 observation	 moving	 a
certain	distance	from	the	mean.
If	we	 look	 along	 a	 normal	 distribution	 table	we	 see	 that	 at	 −1.645	 standard

deviations,	the	probability	is	5%.	This	means	that	there	is	a	5%	probability	that
an	observation	will	be	at	 least	1.645	standard	deviations	below	 the	mean.	This
level	is	used	in	many	VaR	models.
Further	 discussion	 on	 characteristics	 of	 the	 normal	 distribution	 is	 given	 in

Appendix	17.1.



Calculation	methods
The	three	traditional	methods	for	calculating	VaR	are:

the	variance–covariance	(or	correlation	or	parametric	method);
historical	simulation;
Monte	Carlo	simulation.

We	consider	each	of	these	in	turn.

Variance–covariance	method
This	 method	 assumes	 the	 returns	 on	 risk	 factors	 are	 normally	 distributed,	 the
correlations	between	risk	factors	are	constant	and	the	delta	(or	price	sensitivity	to
changes	 in	 a	 risk	 factor)	 of	 each	 portfolio	 constituent	 is	 constant.	 Using	 the
correlation	 method,	 the	 volatility	 of	 each	 risk	 factor	 is	 extracted	 from	 the
historical	observation	period.	Historical	data	on	 investment	 returns	 is	 therefore
required.	The	potential	effect	of	each	component	of	the	portfolio	on	the	overall
portfolio	value	is	then	worked	out	from	the	component’s	delta	(with	respect	to	a
particular	risk	factor)	and	that	risk	factor’s	volatility.
There	are	different	methods	of	calculating	 the	 relevant	 risk	 factor	volatilities

and	correlations.	Two	alternatives	are:
simple	historic	 volatility:	 this	 is	 the	most	 straightforward	method	 but	 the
effects	of	a	 large	one-off	market	move	can	significantly	distort	volatilities
over	the	required	forecasting	period.	For	example,	if	using	30-day	historic
volatility,	a	market	shock	will	stay	in	the	volatility	figure	for	30	days	until	it
drops	out	of	 the	sample	range	and	correspondingly	causes	a	sharp	drop	in
(historic)	 volatility	 30	 days	 after	 the	 event.	 This	 is	 because	 each	 past
observation	is	equally	weighted	in	the	volatility	calculation;
to	weight	past	observations	unequally:	this	is	done	to	give	more	weight	to
recent	observations	so	that	large	jumps	in	volatility	are	not	caused	by	events
that	occurred	some	time	ago.	One	method	is	to	use	exponentially	weighted
moving	averages.



Historical	simulation	method
The	historical	 simulation	method	 for	 calculating	VaR	 is	 arguably	 the	 simplest.
The	 three	 main	 assumptions	 behind	 correlation	 (normally	 distributed	 returns,
constant	 correlations	 and	 constant	 deltas)	 are	 not	 needed	 in	 this	 case.	 For
historical	simulation,	the	model	calculates	potential	losses	using	actual	historical
returns	 in	 the	 risk	 factors	 and	 so	 captures	 the	 non-normal	 distribution	 of	 risk-
factor	returns.	This	means	rare	events	and	crashes	can	be	included	in	the	results.
As	 the	 risk-factor	 returns	 used	 for	 revaluing	 the	 portfolio	 are	 actual	 past
movements,	 the	correlations	 in	 the	calculation	are	also	actual	past	correlations.
They	 capture	 the	 dynamic	 nature	 of	 correlation	 as	well	 as	 scenarios	when	 the
usual	correlation	relationships	break	down.



Monte	Carlo	simulation	method
The	 third	method,	Monte	Carlo	 simulation,	 is	more	 flexible	 than	 the	 previous
two.	 As	 with	 historical	 simulation,	 Monte	 Carlo	 simulation	 allows	 the	 risk
manager	 to	use	 actual	historical	distributions	 for	 risk-factor	 returns	 rather	 than
having	 to	 assume	 normal	 returns.	 A	 large	 number	 of	 randomly	 generated
simulations	 are	 run	 forward	 in	 time	 using	 volatility	 and	 correlation	 estimates
chosen	by	 the	 risk	manager.	Each	simulation	will	be	different	but,	 in	 total,	 the
simulations	will	aggregate	to	the	chosen	statistical	parameters	(that	is,	historical
distributions	 and	 volatility	 and	 correlation	 estimates).	 This	 method	 is	 more
realistic	 than	 the	previous	 two	models	 and	 therefore	 is	more	 likely	 to	 estimate
VaR	more	accurately.	However,	its	implementation	requires	powerful	computers
and	there	 is	also	a	 trade-off	 in	 that	 the	 time	required	to	perform	calculations	 is
longer.
The	 level	 of	 confidence	 in	 the	 VaR	 estimation	 process	 is	 selected	 by	 the

number	of	standard	deviations	of	variance	applied	to	the	probability	distribution.
A	 standard	deviation	 selection	of	1.645	provides	 a	95%	confidence	 level	 (in	 a
one-tailed	 test)	 that	 the	 potential	 estimated	 price	 movement	 will	 not	 be	 more
than	a	given	amount	based	on	the	correlation	of	market	factors	to	the	position’s
price	sensitivity.

Correlation
Measures	 of	 correlation	 between	 variables	 are	 important	 to	 banks	 that	 are
interested	 in	 reducing	 their	 risk	 exposure	 through	 diversifying	 their	 portfolio.
Correlation	is	a	measure	of	the	degree	to	which	a	value	of	one	variable	is	related
to	 the	 value	 of	 another.	 The	 correlation	 coefficient	 is	 a	 single	 number	 that
compares	 the	 strengths	 and	 directions	 of	 the	 movements	 in	 two	 instruments’
values.	 The	 sign	 of	 the	 coefficient	 determines	 the	 relative	 directions	 that	 the
instruments	 move	 in,	 while	 its	 value	 determines	 the	 strength	 of	 the	 relative
movements.	The	value	of	the	coefficient	ranges	from	−1	to	+1,	depending	on	the
nature	of	the	relationship.	So	if,	for	example,	the	value	of	the	correlation	is	0.5,
this	 means	 that	 one	 instrument	 moves	 in	 the	 same	 direction	 by	 half	 of	 the
amount	 that	 the	 other	 instrument	 moves.	 A	 value	 of	 zero	 means	 that	 the
instruments	 are	 uncorrelated,	 and	 their	 movements	 are	 independent	 of	 each
other.



Correlation	 is	 a	 key	 element	 of	 many	 VaR	 models,	 including	 parametric
models.	 It	 is	particularly	 important	 in	 the	measurement	of	 the	variance	 (hence,
volatility)	of	a	portfolio.	If	we	take	the	simplest	example,	a	portfolio	containing
just	 two	 assets,	 (17.1)	 below	 gives	 the	 volatility	 of	 the	 portfolio	 based	 on	 the
volatility	of	each	instrument	in	the	portfolio	(x	and	y)	and	their	correlation	with
one	another.

(17.1)	



where
x	is	the	volatility	of	asset	x
y	is	the	volatility	of	asset	y
ρ	is	the	correlation	between	assets	x	and	y.

The	correlation	coefficient	between	two	assets	uses	the	covariance	between	the
assets	in	its	calculation.	The	standard	formula	for	covariance	is	shown	in	(17.2):

(17.2)	
where	the	sum	of	the	distance	of	each	value	x	and	y	from	the	mean	is	divided	by
the	number	of	observations	minus	one.	The	covariance	calculation	enables	us	to
calculate	the	correlation	coefficient,	shown	in	(17.3):

(17.3)	
where	σ	is	the	standard	deviation	of	each	asset.
Equation	 (17.1)	 may	 be	 modified	 to	 cover	 more	 than	 two	 instruments.	 In

practice,	 correlations	 are	 usually	 estimated	 on	 the	 basis	 of	 past	 historical
observations.	This	is	an	important	consideration	in	the	construction	and	analysis
of	a	portfolio,	as	the	associated	risks	will	depend	to	an	extent	on	the	correlation
between	its	constituents.
It	 should	 be	 apparent	 that	 from	a	 portfolio	 perspective	 a	 positive	 correlation

increases	 risk.	 If	 the	 returns	 on	 two	 or	 more	 instruments	 in	 a	 portfolio	 are
positively	correlated,	strong	movements	in	either	direction	are	likely	to	occur	at
the	 same	 time.	The	 overall	 distribution	 of	 returns	will	 be	wider	 and	 flatter,	 as
there	 will	 be	 higher	 joint	 probabilities	 associated	 with	 extreme	 values	 (both
gains	 and	 losses).	A	 negative	 correlation	 indicates	 that	 the	 assets	 are	 likely	 to
move	in	opposite	directions,	thus	reducing	risk.
It	has	been	argued	that	in	extreme	situations,	such	as	market	crashes	or	large-

scale	market	 corrections,	 correlations	 cease	 to	 have	 any	 relevance,	 because	 all
assets	 will	 be	 moving	 in	 the	 same	 direction.	 However,	 under	 most	 market
scenarios,	 using	 correlations	 to	 reduce	 the	 risk	 of	 a	 portfolio	 is	 considered
satisfactory	 practice,	 and	 the	 VaR	 number	 for	 a	 diversified	 portfolio	 will	 be
lower	than	that	for	an	undiversified	portfolio.

Simple	VaR	calculation



To	 calculate	 the	 VaR	 for	 a	 single	 asset,	 we	 would	 calculate	 the	 standard
deviation	of	its	returns,	using	either	its	historical	volatility	or	implied	volatility.
If	 a	 95%	 confidence	 level	 is	 required,	 meaning	 we	 wish	 to	 have	 5%	 of	 the
observations	in	 the	 left-hand	tail	of	 the	normal	distribution,	 this	means	that	 the
observations	in	that	area	are	1.645	standard	deviations	away	from	the	mean.	This
can	be	checked	 from	standard	normal	 tables.	Consider	 the	 following	 statistical
data	for	a	government	bond,	calculated	using	one	year’s	historical	observations.
Nominal: £10	million
Price: £100
Average	return: 7.35%
Standard	deviation: 1.99%

The	 VaR	 at	 the	 95%	 confidence	 level	 is	 1.645	 ×	 0.0199	 or	 0.032736.	 The
portfolio	 has	 a	 market	 value	 of	 £10	 million,	 so	 the	 VaR	 of	 the	 portfolio	 is
0.032736	 ×	 10,000,000	 or	 £327,360.	 So	 this	 figure	 is	 the	 maximum	 loss	 the
portfolio	may	sustain	over	one	year	for	95%	of	the	time.
We	may	extend	this	analysis	to	a	two-stock	portfolio.	In	a	two-asset	portfolio,

we	 stated	 in	 (17.1)	 that	 there	 is	 a	 relationship	 that	 enables	 us	 to	 calculate	 the
volatility	of	such	a	portfolio;	this	expression	is	used	to	calculate	the	VaR,	and	is
shown	in	(17.4):

(17.4)	



where
w1	is	the	weighting	of	the	first	asset
w2	is	the	weighting	of	the	second	asset
σ1	is	the	standard	deviation	or	volatility	of	the	first	asset
σ2	is	the	standard	deviation	or	volatility	of	the	second	asset
ρ1,2	is	the	correlation	coefficient	between	the	two	assets.

In	a	two-asset	portfolio,	the	undiversified	VaR	is	the	weighted	average	of	the
individual	standard	deviations;	the	diversified	VaR,	which	takes	into	account	the
correlation	between	the	assets,	is	the	square	root	of	the	variance	of	the	portfolio.
In	 practice,	 banks	 will	 calculate	 both	 diversified	 and	 undiversified	 VaR.	 The
diversified	 VaR	 measure	 is	 used	 to	 set	 trading	 limits,	 while	 the	 larger
undiversified	VaR	measure	is	used	to	gauge	an	idea	of	the	bank’s	risk	exposure
in	the	event	of	a	significant	correction	or	market	crash.	This	is	because	in	a	crash
situation,	 liquidity	 dries	 up	 as	 market	 participants	 all	 attempt	 to	 sell	 off	 their
assets.	This	means	that	the	correlation	relationship	between	assets	ceases	to	have
any	 impact	 on	 a	 book,	 as	 all	 assets	 move	 in	 the	 same	 direction.	 Under	 this
scenario,	then,	it	is	more	logical	to	use	an	undiversified	VaR	measure.
Although	 the	 description	 given	 here	 is	 very	 simple,	 it	 nevertheless	 explains

what	is	the	essence	of	the	VaR	measure.	VaR	is	essentially	the	calculation	of	the
standard	deviation	of	a	portfolio,	which	is	used	as	an	indicator	of	the	volatility	of
that	 portfolio.	 A	 portfolio	 exhibiting	 high	 volatility	 will	 have	 a	 high	 VaR
number.	An	observer	may	then	conclude	that	the	portfolio	has	a	high	probability
of	making	losses.	Risk	managers	and	traders	may	use	the	VaR	measure	to	help
them	to	allocate	capital	to	more	efficient	sectors	of	the	bank,	as	return	on	capital
can	now	be	measured	in	terms	of	return	on	risk	capital.	Regulators	may	use	the
VaR	 number	 as	 a	 guide	 to	 the	 capital-adequacy	 levels	 that	 they	 feel	 the	 bank
requires.

Matrix	calculation	of	variance–covariance
VaR

Consider	 the	following	hypothetical	portfolio,	 invested	 in	 two	assets,	as	shown
in	 Table	 17.1(i).	 The	 standard	 deviation	 of	 each	 asset	 has	 been	 calculated	 on
historical	 observation	 of	 asset	 returns.	 Note	 that	 returns	 are	 returns	 of	 asset



prices,	 rather	 than	 the	 prices	 themselves;	 they	 are	 calculated	 from	 the	 actual
prices	by	taking	the	ratio	of	closing	prices.	The	returns	are	then	calculated	as	the
logarithm	of	the	price	relatives.	The	mean	and	standard	deviation	of	the	returns
are	then	calculated	using	standard	statistical	formulas.	This	would	then	give	the
standard	deviation	of	daily	price	relatives,	which	is	converted	to	an	annual	figure
by	multiplying	 it	 by	 the	 square	 root	 of	 the	 number	 of	 days	 in	 a	 year,	 usually
taken	to	be	250.

Table	17.1(i)	Two-asset	portfolio	VaR

The	standard	equation	(shown	in	(17.4))	is	used	to	calculate	the	variance	of	the
portfolio,	 using	 the	 standard	 deviations	 of	 the	 individual	 assets	 and	 the	 asset
weightings.	The	VaR	of	the	book	is	the	square	root	of	the	variance.	Multiplying
this	figure	by	the	current	value	of	the	portfolio	gives	us	the	portfolio	VaR,	which
is	£2,113,300.72.	The	Excel	formulas	are	shown	in	Table	17.1(ii).

Table	17.1(ii)	Spreadsheet	formulas	for	Table	17.1(i)



The	RiskMetrics™	VaR	methodology	uses	matrices	to	obtain	the	same	results
that	we	have	shown	here.	This	is	because	once	a	portfolio	starts	to	contain	many
assets,	the	method	we	described	above	becomes	unwieldy.	Matrices	allow	us	to
calculate	VaR	for	a	portfolio	containing	many	hundreds	of	assets,	which	would
require	assessment	of	the	volatility	of	each	asset	and	correlations	of	each	asset	to
all	 the	 others	 in	 the	 portfolio.	 We	 can	 demonstrate	 how	 the	 parametric
methodology	 uses	 variance	 and	 correlation	 matrices	 to	 calculate	 the	 variance,
and	hence	standard	deviation,	of	a	portfolio.	The	matrices	are	shown	in	Figure
17.1.	Note	that	the	multiplication	of	matrices	carries	with	it	some	unique	rules;
readers	who	are	unfamiliar	with	matrices	should	refer	to	a	standard	mathematics
textbook.

Figure	17.1	Matrix	variance–covariance	calculation	for	a	two-asset	portfolio
shown	in	Table	17.1



As	shown	in	Figure	17.1,	using	the	same	two-asset	portfolio	described,	we	can
set	 a	2x2	matrix	with	 the	 individual	 standard	deviations	 inside;	 this	 is	 labelled
the	“variance”	matrix.	The	standard	deviations	are	placed	on	the	horizontal	axis
of	 the	matrix,	 and	 a	 zero	 entered	 in	 the	 other	 cells.	 The	 second	matrix	 is	 the
correlation	 matrix,	 and	 the	 correlation	 of	 the	 two	 assets	 is	 placed	 in	 cells
corresponding	to	the	other	asset.	That	is	why	a	“1”	is	placed	in	the	other	cells,	as
an	asset	is	said	to	have	a	correlation	of	1	with	itself.	The	two	matrices	are	then
multiplied	to	produce	another	matrix,	labelled	“VC”	in	Figure	17.1.1

The	VC	matrix	 is	 then	multiplied	with	 the	V	matrix	 to	 obtain	 the	 variance–
covariance	matrix	 or	VCV	matrix.	 This	 shows	 the	 variance	 of	 each	 asset;	 for
Bond	1	 this	 is	0.01399,	which	 is	expected,	as	 that	 is	 the	square	of	 its	 standard
deviation,	which	we	were	given	at	the	start.	The	matrix	also	tells	us	that	Bond	1
has	a	covariance	of	0.0135	with	Bond	2.	We	then	set	up	a	matrix	of	the	portfolio
weighting	 of	 the	 two	 assets,	 and	 this	 is	 multiplied	 by	 the	 VCV	 matrix.	 This
produces	a	1x2	matrix,	which	we	need	to	change	to	a	single	number,	so	this	 is
multiplied	by	the	W	matrix,	reset	as	a	2x1	matrix,	which	produces	the	portfolio
variance.	 This	 is	 0.016507.	 The	 standard	 deviation	 is	 the	 square	 root	 of	 the
variance,	 and	 is	 0.1284795	or	 12.848%,	which	 is	what	we	obtained	 before.	 In
our	 illustration	 it	 is	 important	 to	 note	 the	 order	 in	 which	 the	 matrices	 were
multiplied,	as	this	will	obviously	affect	the	result.	The	volatility	matrix	contains



the	standard	deviations	along	the	diagonal,	and	zeros	are	entered	in	all	the	other
cells.	So	if	the	portfolio	we	were	calculating	has	50	assets	in	it,	we	would	require
a	 50x50	 matrix	 and	 enter	 the	 standard	 deviations	 for	 each	 asset	 along	 the
diagonal	 line.	All	 the	other	 cells	would	have	 a	 zero	 in	 them.	Similarly	 for	 the
weighting	matrix;	this	is	always	one	row,	and	all	the	weights	are	entered	along
the	row.	To	take	 the	example	 just	given,	 the	result	would	be	a	1x50	weighting
matrix.
The	 matrix	 method	 for	 calculating	 the	 standard	 deviation	 is	 more	 effective

than	 the	 first	 method	 we	 described,	 because	 it	 can	 be	 used	 for	 a	 portfolio
containing	a	large	number	of	assets.	In	fact,	this	is	exactly	the	methodology	used
by	RiskMetrics™	and	the	computer	model	used	for	the	calculation	will	be	set	up
with	 matrices	 containing	 the	 data	 for	 hundreds,	 if	 not	 thousands,	 of	 different
assets.
The	 variance–covariance	 method	 captures	 the	 diversification	 benefits	 of	 a

multi-product	portfolio	because	of	the	correlation	coefficient	matrix	used	in	the
calculation.	 For	 instance,	 if	 the	 two	 bonds	 in	 our	 hypothetical	 portfolio	 had	 a
negative	correlation,	 the	VaR	number	produced	would	be	 lower.	To	apply	 it,	a
bank	 would	 require	 data	 on	 volatility	 and	 correlation	 for	 the	 assets	 in	 its
portfolio.	These	data	are	actually	available	from	the	RiskMetrics™	website	(and
other	sources),	so	a	bank	does	not	necessarily	need	its	own	data.	It	may	wish	to
use	its	own	datasets,	however,	should	it	have	them,	to	tailor	the	application	to	its
own	use.	The	advantages	of	the	variance–covariance	methodology	are	that:

it	is	simple	to	apply,	and	fairly	straightforward	to	explain;
datasets	for	its	use	are	immediately	available.

The	 drawbacks	 of	 the	 variance–covariance	 are	 that	 it	 assumes	 stable
correlations	 and	measures	 only	 linear	 risk;	 it	 also	 places	 excessive	 reliance	on
the	 normal	 distribution,	 and	 returns	 in	 the	market	 are	widely	 believed	 to	 have
“fatter	 tails”	 than	 a	 true-to-normal	 distribution.	This	 phenomenon	 is	 known	 as
leptokurtosis;	 that	 is,	 the	 non-normal	 distribution	 of	 outcomes.	 Another
disadvantage	 is	 that	 the	 process	 requires	 mapping.	 To	 construct	 a	 weighting
portfolio	 for	 the	RiskMetrics™	 tool,	 cash	 flows	 from	financial	 instruments	are
mapped	into	precise	maturity	points,	known	as	grid	points.	We	will	review	this
later	 in	 the	 chapter.	 However,	 in	 most	 cases,	 assets	 do	 not	 fit	 into	 neat	 grid
points,	 and	 complex	 instruments	 cannot	 be	 broken	 down	 accurately	 into	 cash
flows.	The	mapping	process	makes	 assumptions	 that	 frequently	do	not	hold	 in
practice.
Nevertheless,	 the	 variance–covariance	method	 is	 still	 popular	 in	 the	market,



and	is	frequently	the	first	VaR	method	installed	in	a	bank.



Mapping
The	cornerstone	of	the	variance–covariance	methodology	is	the	requirement	for
data	on	volatilities	and	correlations	for	assets	in	the	portfolio.	The	RiskMetrics™
dataset	 does	 not	 contain	 volatilities	 for	 every	maturity	 possible,	 as	 that	would
require	a	value	for	very	period	from	one	day	to	over	10,950	days	(30	years)	and
longer,	 and	 correlations	 between	 each	 of	 these	 days.	 This	 would	 result	 in	 an
excessive	amount	of	calculation.	Rather,	volatilities	are	available	for	set	maturity
periods,	and	these	are	shown	in	Table	17.2.

Table	17.2	RiskMetrics™	grid	points
RiskMetrics	grid	points
1	month
3	months
6	months
1	year
2	years
3	years
4	years
5	years
7	years
9	years
10	years
15	years
20	years
30	years

If	 a	 bond	 is	 maturing	 in	 six	 years’	 time,	 its	 redemption	 cash	 flow	 will	 not
match	 the	 data	 in	 the	 RiskMetrics™	 dataset,	 so	 it	 must	 be	 mapped	 to	 two
periods;	in	this	case,	being	split	to	the	five-year	and	seven-year	grid	point.	This
is	done	in	proportions	so	that	the	original	value	of	the	bond	is	maintained	once	it
has	been	mapped.	More	importantly,	when	a	cash	flow	is	mapped,	it	must	split
in	a	manner	that	preserves	the	volatility	characteristic	of	the	original	cash	flow.
Therefore,	when	mapping	cash	flows,	if	one	cash	flow	is	apportioned	to	two	grid
points,	the	share	of	the	two	new	cash	flows	must	equal	the	present	value	of	the
original	cash	flows,	and	the	combined	volatility	of	 the	 two	new	assets	must	be
equal	to	that	of	the	original	asset.	A	simple	demonstration	is	given	in	Example
17.1.

Example	17.1:	Cash	flow	mapping
A	bond	trading	book	holds	£1	million	nominal	of	a	gilt	strip	that	is	due	to	mature	in	precisely



six	years’	time.	To	correctly	capture	the	volatility	of	this	position	in	the	bank’s	RiskMetrics™
VaR	estimate,	the	cash	flow	represented	by	this	bond	must	be	mapped	to	the	grid	points	for	five
years	and	seven	years,	the	closest	maturity	buckets	for	which	the	RiskMetrics™	dataset	holds
volatility	 and	 correlation	 data.	 The	 present	 value	 of	 the	 strip	 is	 calculated	 using	 the	 six-year
zero-coupon	rate,	which	RiskMetrics™	obtains	by	interpolating	between	the	five-year	rate	and
the	seven-year	rate.	The	details	are	shown	in	Table	17.3.

Table	17.3	Bond	position	to	be	mapped	to	grid	points
Gilt	strip	nominal	(£): 1,000,000
Maturity	(years): 6
5-year	zero-coupon	rate: 5.35%
7-year	zero-coupon	rate: 5.50%
5-year	volatility: 24.50%
7-year	volatility: 28.95%
Correlation	coefficient: 0.979
Lower	period: 5
Upper	period: 7

Note	 that	 the	 correlation	 between	 the	 two	 interest	 rates	 is	 very	 close	 to	 1.	 This	 is	 expected
because	five-year	interest	rates	generally	move	very	closely	in	line	with	seven-year	rates.
We	wish	to	assign	the	single	cash	flow	to	the	five-year	and	seven-year	grid	points	(also	referred
to	as	vertices).	The	present	value	of	the	bond,	using	the	six-year	interpolated	yield,	is	£728,347.
This	is	shown	in	Table	17.4,	which	also	uses	an	interpolated	volatility	to	calculate	the	volatility
of	 the	 six-year	 cash	 flow.	However,	we	wish	 to	 calculate	 a	 portfolio	 volatility	 based	 on	 the
apportionment	of	the	cash	flow	to	the	five-year	and	seven-year	grid	points.	To	do	this,	we	need
to	 use	 a	 weighting	 to	 allocate	 the	 cash	 flow	 between	 the	 two	 vertices.	 In	 the	 hypothetical
situation	 used	 here,	 this	 presents	 no	 problem	 because	 six	 years	 falls	 precisely	 between	 five
years	and	seven	years.	Therefore,	 the	weightings	are	0.5	 for	year	5	and	0.5	 for	year	7.	 If	 the
cash	flow	had	fallen	in	a	less	obvious	maturity	point,	we	would	have	to	calculate	the	weightings
using	the	formula	for	portfolio	variance.	Using	these	weightings,	we	calculate	the	variance	for
the	new	“portfolio”,	containing	the	two	new	cash	flows,	and	then	the	standard	deviation	for	the
portfolio.	This	gives	us	a	VaR	for	the	strip	of	£265,853.

Table	17.4	Cash	flow	mapping	and	portfolio	variance
Interpolated	yield: 0.05425
Interpolated	volatility: 0.26725
Present	value: 728,347.0103
Weighting	5-year	grid	point: 0.5
Weighting	7-year	grid	point: 0.5
Variance	of	portfolio: 0.070677824
Standard	deviation: 0.265853012
VaR£: 265,853

Confidence	intervals
Many	models	estimate	VaR	at	a	given	confidence	interval,	under	normal	market



conditions.	This	assumes	that	market	returns	generally	follow	a	random	pattern
but	 one	 that	 approximates	 over	 time	 to	 a	 normal	 distribution.	 The	 level	 of
confidence	 at	 which	 the	 VaR	 is	 calculated	 will	 depend	 on	 the	 nature	 of	 the
trading	book’s	activity	and	what	the	VaR	number	is	being	used	for.	The	market
risk	amendment	to	the	Basel	capital	accord	stipulates	a	99%	confidence	interval
and	a	10-day	holding	period	 if	 the	VaR	measure	 is	 to	be	used	 to	calculate	 the
regulatory	 capital	 requirement.	 However,	 certain	 banks	 prefer	 to	 use	 other
confidence	 levels	 and	holding	periods;	 the	 decision	 on	which	 level	 to	 use	 is	 a
function	of	 the	asset	 types	in	 the	portfolio,	 the	quality	of	market	data	available
and	the	accuracy	of	 the	model	 itself,	which	will	have	been	tested	over	 time	by
the	bank.
For	 example,	 a	 bank	 may	 view	 a	 99%	 confidence	 interval	 as	 providing	 no

useful	information,	as	it	implies	that	there	should	only	be	two	or	three	breaches
of	 the	 VaR	 measure	 over	 the	 course	 of	 one	 year.	 That	 would	 leave	 no
opportunity	 to	 test	 the	accuracy	of	 the	model	until	a	 longer	period	of	 time	had
elapsed	 and,	 in	 the	meantime,	 the	 bank	would	 be	 unaware	 if	 the	model	 were
generating	 inaccurate	 numbers.	 A	 95%	 confidence	 level	 implies	 that	 the	 VaR
level	 is	 being	 exceeded	 around	 one	 day	 each	 month,	 if	 a	 year	 is	 assumed	 to
contain	 250	 days.2	 If	 a	VaR	 calculation	 is	made	 using	 95%	 confidence,	 and	 a
99%	confidence	level	is	required	for,	say,	regulatory	purposes,	we	need	to	adjust
the	measure	 to	 take	account	of	 the	change	 in	standard	deviations	 required.	For
example,	 a	 99%	 confidence	 interval	 corresponds	 to	 2.32	 standard	 deviations,
while	 a	95%	 level	 is	 equivalent	 to	1.645	 standard	deviations.	Thus,	 to	 convert
from	95%	confidence	to	99%	confidence,	the	VaR	figure	is	divided	by	1.645	and
multiplied	by	2.32.
In	 the	 same	way,	 there	may	be	occasions	when	a	 firm	will	wish	 to	calculate

VaR	over	a	different	holding	period	to	that	recommended	by	the	Basel	rules.	The
holding	 period	 of	 a	 portfolio’s	VaR	 calculation	 should	 represent	 the	 period	 of
time	required	to	unwind	the	portfolio;	that	is,	sell	off	the	assets	on	the	book.	A
10-day	holding	period	 is	 recommended	but	would	be	unnecessary	 for	 a	highly
liquid	portfolio;	for	example,	one	holding	government	bonds.
To	adjust	the	VaR	number	to	fit	it	to	a	new	holding	period	we	simply	scale	it

upwards	 or	 downwards	 by	 the	 square	 root	 of	 the	 time	 period	 required.	 For
example,	 a	VaR	calculation	measured	 for	a	10-day	holding	period	will	be	√10
times	larger	than	the	corresponding	1-day	measure.



Historical	VaR	methodology
The	historical	approach	 to	VaR	is	a	relatively	simple	calculation,	and	 it	 is	also
easy	 to	 implement	 and	 explain.	 To	 implement	 it,	 a	 bank	 requires	 a	 database
record	 of	 its	 past	 profit/loss	 figures	 for	 the	 total	 portfolio.	 The	 required
confidence	interval	is	then	applied	to	this	record,	to	obtain	a	cutoff	of	the	worst-
case	scenario.	For	example,	to	calculate	the	VaR	at	a	95%	confidence	level,	the
fifth	percentile	value	for	the	historical	data	is	taken,	and	this	is	the	VaR	number.
For	a	99%	confidence	level	measure,	the	1%	percentile	is	taken.	The	advantage
of	 the	 historical	method	 is	 that	 it	 uses	 the	 actual	market	 data	 that	 a	 bank	 has
recorded	 (unlike	 RiskMetrics™,	 for	 example,	 for	 which	 the	 volatility	 and
correlations	are	not	actual	values,	but	estimated	values	calculated	from	average
figures	 over	 a	 period	 of	 time,	 usually	 the	 last	 five	 years),	 and	 so	 produces	 a
reasonably	 accurate	 figure.	 Its	main	weakness	 is	 that	 as	 it	 is	 reliant	 on	 actual
historical	data	built	up	over	a	period	of	time,	generally	at	least	one	year’s	data	is
required	 to	 make	 the	 calculation	 meaningful.	 Therefore,	 it	 is	 not	 suitable	 for
portfolios	 whose	 asset	 weightings	 frequently	 change,	 as	 another	 set	 of	 data
would	be	necessary	before	a	VaR	number	could	be	calculated.
To	 overcome	 this	 drawback	 banks	 use	 a	 method	 known	 as	 historical

simulation.	 This	 calculates	 VaR	 for	 the	 current	 portfolio	 weighting,	 using	 the
historical	data	 for	 the	 securities	 in	 the	current	portfolio.	To	calculate	historical
simulation	 VaR	 for	 our	 hypothetical	 portfolio	 considered	 earlier,	 comprising
60%	of	bond	1	and	40%	of	bond	2,	we	require	the	closing	prices	for	both	assets
over	 the	 specified	 previous	 period	 (usually	 three	 or	 five	 years).	 We	 then
calculate	the	value	of	the	portfolio	for	each	day	in	the	period	assuming	constant
weightings.

Simulation	methodology
The	most	complex	calculations	use	computer	simulations	to	estimate	VaR.	The
most	 common	 of	 these	 is	 the	Monte	Carlo	method.	 To	 calculate	VaR	 using	 a
Monte	 Carlo	 approach,	 a	 computer	 simulation	 is	 run	 to	 generate	 a	 number	 of
random	 scenarios,	 which	 are	 then	 used	 to	 estimate	 the	 portfolio	 VaR.	 The
method	is	probably	the	most	realistic,	if	we	accept	that	market	returns	follow	a
similar	“random	walk”	pattern.	However,	Monte	Carlo	simulation	is	best	suited
to	trading	books	containing	large	option	portfolios,	whose	price	behavior	is	not
captured	very	well	with	the	RiskMetrics™	methodology.	The	main	disadvantage



of	the	simulation	methodology	is	that	it	is	time-consuming	and	uses	a	substantial
amount	of	computer	resources.
A	Monte	 Carlo	 simulation	 generates	 simulated	 future	 prices,	 and	 it	 may	 be

used	 to	 value	 an	 option	 as	 well	 as	 for	 VaR	 applications.	 When	 used	 for
valuation,	 a	 range	 of	 possible	 asset	 prices	 are	 generated	 and	 these	 are	 used	 to
assess	what	intrinsic	value	the	option	will	have	at	those	asset	prices.	The	present
value	 of	 the	 option	 is	 then	 calculated	 from	 these	 possible	 intrinsic	 values.
Generating	 simulated	 prices,	 although	 designed	 to	 mimic	 a	 “random	 walk”,
cannot	be	completely	random	because	asset	prices,	although	not	a	pure	normal
distribution,	are	not	completely	random	either.	The	simulation	model	is	usually
set	to	generate	very	few	extreme	prices.	Strictly	speaking,	it	is	asset	price	returns
that	follow	a	normal	distribution,	or	rather	a	lognormal	distribution.	Monte	Carlo
simulation	may	also	be	used	to	simulate	other	scenarios;	for	example,	the	effect
on	option	“Greeks”	for	a	given	change	in	volatility,	or	any	other	parameters.	The
scenario	 concept	 may	 be	 applied	 to	 calculating	 VaR	 as	 well.	 For	 example,	 if
50,000	simulations	of	an	option	price	are	generated,	the	95th	lowest	value	in	the
simulation	will	be	the	VaR	at	the	95%	confidence	level.	The	correlation	between
assets	 is	 accounted	 for	 by	 altering	 the	 random	 selection	 program	 to	 reflect
relationships.

Example	17.2:	Portfolio	volatilty	using
variance–covariance	and	simulation	methods

A	simple	two-asset	portfolio	is	composed	of	the	following	instruments:
Gilt	strip FTSE100	stock

Number	of	units £100	million £5	million
Market	value £54.39	million £54	million
Daily	volatility £0.18	million £0.24	million

The	correlation	between	the	two	assets	is	20%.	Using	(17.4)	we	calculate	the	portfolio	VaR	as
follows:

We	have	ignored	the	weighting	element	for	each	asset	because	the	market	values	are	roughly
equal.	The	calculation	gives	a	portfolio	volatility	of	£0.327	million.	For	a	95%	confidence	level
VaR	 measure,	 which	 corresponds	 to	 1.645	 standard	 deviations	 (in	 a	 one-tailed	 test),	 we



multiply	the	portfolio	volatility	by	1.645,	which	gives	us	a	portfolio	VaR	of	£0.538	million.

In	 a	 Monte	 Carlo	 simulation,	 we	 also	 calculate	 the	 correlation	 and
volatilities	 of	 the	 portfolio.	 These	 values	 are	 used	 as	 parameters	 in	 a
random-number	 simulation	 to	 throw	 out	 changes	 in	 the	 underlying
portfolio	 value.	 These	 values	 are	 used	 to	 reprice	 the	 portfolio,	 and	 this
value	will	be	either	a	gain	or	loss	on	the	actual	mark-to-market	value.	This
process	 is	 repeated	 for	 each	 random	 number	 that	 is	 generated.	 In	 Table
17.5	 we	 show	 the	 results	 for	 15	 simulations	 of	 our	 two-asset	 portfolio.
From	the	results	we	read	off	the	loss	level	that	corresponds	to	the	required
confidence	interval.

Table	17.5	Monte	Carlo	simulation	results

As	the	number	of	trials	is	increased,	the	results	from	a	Monte	Carlo	simulation	approach	those
of	the	variance–covariance	measure.	This	is	shown	in	Figure	17.2.

Figure	17.2	The	normal	approximation	of	returns



VaR	for	fixed-income	instruments
Perhaps	 the	most	straightforward	 instruments	 to	which	VaR	can	be	applied	are
foreign-exchange	and	interest-rate	 instruments	such	as	money	market	products,
bonds,	 forward-rate	 agreements	 and	 swaps.	 In	 this	 section,	 we	 review	 the
calculation	of	VaR	for	a	simple	portfolio	of	bonds.



Sample	bond	portfolio
Table	17.6	details	the	bonds	that	are	in	our	portfolio.	For	simplicity,	we	assume
that	all	the	bonds	pay	an	annual	coupon	and	have	full	years	left	to	maturity.	In
order	to	calculate	the	VaR,	we	first	need	to	value	the	bond	portfolio	itself.	The
bonds	are	valued	by	breaking	 them	down	 into	 their	constituent	cash	 flows;	 the
present	 value	of	 each	 cash	 flow	 is	 then	 calculated,	 using	 the	 appropriate	 zero-
coupon	interest	rate.	Note	from	Figure	17.3	on	page	852	that	the	term	structure	is
inverted.

Table	17.6	Sample	three-bond	portfolio

Figure	17.3	Term	structure	used	for	valuation

Table	17.7	on	page	852	shows	the	present	values	for	each	of	 the	cash	flows.
The	total	portfolio	value	is	also	shown.

Table	17.7	Bond	portfolio	valuation



We	 then	 use	 the	 volatility	 for	 each	 period	 rate	 to	 calculate	 the	 VaR.	 The
volatility	levels	for	our	hypothetical	currency	are	relatively	low	in	this	example.
The	 VaR	 for	 each	 maturity	 period	 is	 then	 obtained	 by	 multiplying	 the	 total
present	 value	 of	 the	 cash	 flows	 for	 that	 period	 by	 its	 volatility	 level.	 This	 is
shown	in	Table	17.8.	By	adding	together	all	the	individual	values,	we	obtain	an
undiversified	 VaR	 for	 the	 portfolio.	 The	 total	 VaR	 is	 £1.77	 million,	 for	 a
portfolio	with	a	market	value	of	£23.1	million.

Table	17.8	Bond	portfolio	undiversified	VaR

The	figure	just	calculated	is	the	undiversified	VaR	for	the	bond	portfolio.	To
obtain	the	diversified	VaR	for	the	book,	we	require	the	correlation	coefficient	of



each	interest	rate	with	the	other	interest	rates	(the	correlation	will	be	very	close
to	unity,	 although	 the	 shorter-dated	 rates	will	be	closer	 in	 line	with	each	other
than	they	will	be	with	long-dated	rates).	We	may	then	use	the	standard	variance–
covariance	 approach,	 using	 a	 matrix	 of	 the	 undiversified	 VaR	 values	 and	 a
matrix	 with	 the	 correlation	 values.	 However,	 the	 diversification	 benefit	 of	 a
portfolio	of	bonds	will	be	small,	mainly	because	their	volatilities	will	be	closely
correlated.

Forward-rate	agreements
The	VaR	calculation	for	a	FRA	follows	the	principles	reviewed	in	the	previous
section.	An	FRA	is	a	notional	loan	or	deposit	for	a	period	starting	at	some	point
in	 the	 future;	 in	 effect,	 it	 is	 used	 to	 fix	 a	 borrowing	 or	 lending	 rate.	 The
derivation	of	an	FRA	rate	 is	based	on	the	principle	of	what	 it	would	cost	for	a
bank	that	traded	one	to	hedge	it;	this	is	known	as	the	“breakeven”	rate.	So	a	bank
that	has	bought	3v6	FRA	 (referred	 to	 as	 a	 “threes-sixes	FRA”)	has	 effectively
borrowed	funds	for	three	months	and	placed	the	funds	on	deposit	for	six	months.
Therefore,	an	FRA	 is	best	viewed	as	a	combination	of	an	asset	and	a	 liability,
and	that	is	how	one	is	valued.	So	a	long	position	in	a	3v6	FRA	is	valued	as	the
present	 value	of	 a	 three-month	 cash	 flow	asset	 and	 the	present	 value	of	 a	 six-
month	 cash	 flow	 liability,	 using	 the	 three-month	 and	 six-month	 deposit	 rates.
The	net	present	value	is	taken,	of	course,	because	one	cash	flow	is	an	asset	and
the	other	a	liability.
Consider	a	3v6	FRA	that	has	been	dealt	at	5.797%,	the	three-month	forward–

forward	rate.	The	value	of	its	constituent	(notional)	cash	flows	is	shown	in	Table
17.9.	The	three-month	and	six-month	rates	are	cash	rates	in	the	market,	while	the
interest-rate	volatilities	have	been	obtained	from	RiskMetrics™.	The	details	are
summarised	in	Table	17.9.

Table	17.9	Undiversified	VaR	for	a	3v6	FRA	contract

The	 undiversified	 VaR	 is	 the	 sum	 of	 the	 individual	 VaR	 values,	 and	 is



£34,537.	It	has	little	value	in	the	case	of	an	FRA,	however,	and	would	overstate
the	true	VaR,	because	an	FRA	is	made	up	of	a	notional	asset	and	liability,	so	a
fall	 in	 the	 value	 of	 one	 would	 see	 a	 rise	 in	 the	 value	 of	 the	 other.	 Unless	 a
practitioner	was	 expecting	 three-month	 rates	 to	 go	 in	 an	 opposite	 direction	 to
six-month	 rates,	 there	 is	 an	 element	 of	 diversification	 benefit.	 There	 is	 a	 high
correlation	between	the	two	rates,	so	the	more	logical	approach	is	to	calculate	a
diversified	VaR	measure.
For	 an	 instrument	 such	 as	 an	 FRA,	 the	 fact	 that	 the	 two	 rates	 used	 in

calculating	 the	 FRA	 rate	 are	 closely	 positively	 correlated	 will	 mean	 that	 the
diversification	 effect	 will	 be	 to	 reduce	 the	VaR	 estimate,	 because	 the	 FRA	 is
composed	notionally	of	an	asset	and	a	 liability.	From	the	values	 in	Table	17.9,
therefore,	 the	six-month	VaR	is	actually	a	negative	value	(if	 the	bank	had	sold
the	FRA,	the	three-month	VaR	would	have	the	negative	value).	To	calculate	the
diversified	 VaR,	 then,	 requires	 the	 correlation	 between	 the	 two	 interest	 rates,
which	may	be	obtained	from	the	RiskMetrics™	dataset.	This	 is	observed	to	be
0.87.	This	value	is	entered	into	a	2x2	correlation	matrix	and	used	to	calculate	the
diversified	VaR	in	the	normal	way.	The	procedure	is:

transpose	the	weighting	VaR	matrix,	to	turn	it	into	a	2x1	matrix;
multiply	this	by	the	correlation	matrix;
multiply	the	result	by	the	original	1x2	weighting	matrix;
this	gives	us	the	variance;	the	VaR	is	the	square	root	of	this	value.

The	result	is	a	diversified	VaR	of	£11,051.

Interest-rate	swaps
To	 calculate	 a	 variance–covariance	VaR	 for	 an	 interest-rate	 swap,	we	 use	 the
process	described	earlier	for	an	FRA.	There	are	more	cash	flows	that	go	to	make
up	 the	 undiversified	VaR,	 because	 a	 swap	 is	 essentially	 a	 strip	 of	 FRAs.	 In	 a
plain	vanilla	interest-rate	swap,	one	party	pays	on	a	fixed-rate	basis	on	an	annual
or	 semi-annual	 basis,	 and	 receives	 floating-rate	 interest,	 while	 the	 other	 party
pays	 floating-rate	 interest	 payments	 and	 receives	 fixed-rate	 interest.	 Interest
payments	are	calculated	on	a	notional	 sum,	which	does	not	change	hands,	 and
only	 interest	 payments	 are	 exchanged.	 In	 practice,	 it	 is	 the	 net	 difference
between	the	two	payments	that	is	transferred.
The	 fixed	 rate	on	an	 interest-rate	swap	 is	 the	breakeven	 rate	 that	equates	 the

present	value	of	the	fixed-rate	payments	to	the	present	value	of	the	floating-rate
payments.	As	 the	 floating-rate	 payments	 are	 linked	 to	 a	 reference	 rate	 such	 as



Libor,	we	do	not	know	what	they	will	be,	but	we	use	the	forward	rate	applicable
to	each	future	floating	payment	date	to	calculate	what	it	would	be	if	we	were	to
fix	 it	 today.	 The	 forward	 rate	 is	 calculated	 from	 zero-coupon	 rates	 today.	 A
“long”	 position	 in	 a	 swap	 is	 to	 pay	 fixed	 and	 receive	 floating,	 and	 is
conceptually	the	same	as	being	short	in	a	fixed-coupon	bond	and	being	long	in	a
floating-rate	 bond.	 In	 effect,	 the	 long	 is	 “borrowing”	 money,	 so	 a	 rise	 in	 the
fixed	 rate	will	 result	 in	 a	 rise	 in	 the	 value	 of	 the	 swap.	 A	 “short”	 position	 is
receiving	fixed	and	paying	floating,	so	a	rise	in	interest	rates	results	in	a	fall	in
the	value	of	the	swap.	This	is	conceptually	similar	to	a	long	position	in	a	fixed-
rate	bond	and	a	short	position	in	a	floating-rate	bond.
Describing	an	interest-rate	swap	in	conceptual	terms	of	fixed-and	floating-rate

bonds	gives	some	idea	as	to	how	it	is	treated	for	VaR	purposes.	The	coupon	on	a
floating-rate	 bond	 is	 reset	 periodically	 in	 line	 with	 the	 stated	 reference	 rate,
usually	Libor.	Therefore,	 the	 duration	 of	 a	 floating-rate	 bond	 is	 very	 low,	 and
conceptually	the	bond	may	be	viewed	as	being	the	equivalent	of	a	bank	deposit,
which	receives	interest	payable	at	a	variable	rate.	For	market-risk	purposes,3	the
risk	exposure	of	a	bank	deposit	is	nil,	because	its	present	value	is	not	affected	by
changes	 in	market	 interest	 rates.	Similarly,	 the	 risk	 exposure	 of	 a	 floating-rate
bond	 is	 very	 low	 and	 to	 all	 intents	 and	 purposes	 its	VaR	may	 be	 regarded	 as
zero.	This	leaves	only	the	fixed-rate	leg	of	a	swap	to	measure	for	VaR	purposes.
Table	 17.10	 shows	 the	 fixed-rate	 leg	 of	 a	 five-year	 interest-rate	 swap.	 To

calculate	the	undiversified	VaR,	we	use	the	volatility	rate	for	each	term	interest
rate;	 this	 may	 be	 obtained	 from	 RiskMetrics™.	 Note	 that	 the	 RiskMetrics™
dataset	 supports	 only	 liquid	 currencies;	 for	 example,	 data	 on	 volatility	 and
correlation	is	not	available	for	certain	emerging-market	economies.	We	show	the
VaR	for	each	payment;	the	sum	of	all	the	payments	constitutes	the	undiversified
VaR.	We	 then	 require	 the	 correlation	matrix	 for	 the	 interest	 rates,	 and	 this	 is
used	 to	 calculate	 the	 diversified	 VaR.	 The	 weighting	 matrix	 contains	 the
individual	 term	VaR	values,	which	must	be	 transposed	before	being	multiplied
by	the	correlation	matrix.

Table	17.10	Fixed-rate	leg	of	five-year	interest-rate	swap	and	undiversified	VaR



Using	 the	 volatilities	 and	 correlations	 supplied	 by	 RiskMetrics™,	 the
diversified	VaR	is	shown	to	be	£10,325.	This	is	very	close	to	the	undiversified
VaR	of	£10,528.	This	 is	not	unexpected	because	 the	different	 interest	 rates	are
very	closely	correlated.
Using	VaR	to	measure	market-risk	exposure	for	interest-rate	products	enables

a	 risk	 manager	 to	 capture	 non-parallel	 shifts	 in	 the	 yield	 curve,	 which	 is	 an
advantage	 over	 the	 traditional	 duration	measure	 and	 interest-rate	 gap	measure.
Therefore,	estimating	a	book’s	VaR	measure	is	useful	not	only	for	the	trader	and
risk	manager,	 but	 also	 for	 senior	management,	who	by	using	VaR	will	 have	 a
more	accurate	 idea	of	 the	risk-market	exposure	of	 the	bank.	VaR	methodology
captures	 pivotal	 shifts	 in	 the	 yield	 curve	 by	 using	 the	 correlations	 between
different	 maturity	 interest	 rates.	 This	 reflects	 the	 fact	 that	 short-term	 interest
rates	and	long-term	interest	rates	are	not	perfectly	positively	correlated.

Derivative	products	and	VaR
The	 variance–covariance	 methodology	 for	 calculating	 VaR	 is	 considered
adequate	for	trading	books	that	contain	mostly	products	that	have	a	linear	payoff
profile.	 This	 covers	 money	 market	 interest-rate	 instruments;	 however,	 the
price/yield	relationship	for	bonds	exhibits	a	curved	relationship,	which	gives	rise
to	the	convexity	property.	A	trading	book	with	convex	instruments	will	have	an
added	convexity	risk	exposure,	and	while	most	VaR	methodologies	are	able	 to
capture	convexity	risks	adequately,	an	adjustment	to	the	basic	calculation	has	to



be	made.	Such	an	adjusted	measure	is	known	as	the	delta–gamma	VaR.	Option
products,	 however,	 have	 a	non-linear	payoff	profile,	 and	 it	 is	more	difficult	 to
capture	risks	associated	with	option	trading	books	using	the	variance–covariance
approach.	 In	 this	 section	 we	 review	 the	 delta–gamma	 approach	 and	 its
application	to	bonds	and	options.

Option	gamma
The	gamma	measurement	for	an	option	is	conceptually	similar	to	convexity	for	a
bond.	Convexity	is	a	measure	of	the	error	made	in	using	modified	duration;	that
is,	the	curvature	of	the	price/yield	relationship.	Gamma	is	the	second	derivative
of	an	option’s	delta,	so	in	effect	it	measures	the	same	thing	as	convexity.	As	with
convexity,	it	is	important	for	traders	to	be	aware	of	the	gamma	exposure	of	their
books,	 as	 at	 a	 high	 gamma	 level,	 even	 very	 small	 changes	 in	 the	 price	 of	 the
underlying	 asset	may	 lead	 to	 substantial	mark-to-market	 losses.	 A	 trader	 who
writes	options,	whether	put	or	call	options,	is	effectively	short	gamma.
The	gamma	effect	on	an	option	book	cannot	be	captured	accurately	by	most

VaR	models.	This	 is	because	 the	 relationship	between	gamma	and	 the	price	of
the	 underlying	 asset	 is	 non-linear.	 To	 approximate	 the	 VaR	 measure	 for	 an
option	 book,	 a	 delta–gamma	 calculation	 is	 made,	 and	 although	 it	 is	 still	 not
completely	 accurate,	 it	 is	 a	 better	 estimate	 than	 the	 conventional	 delta-normal
approach.	However,	although	intuitively	delta–gamma	is	similar	to	the	convexity
adjustment	 for	 a	 bond	 portfolio,	 it	 is	 not	 as	 good	 an	 approximation	 as	 the
convexity	measure.	This	is	because	behaviour	of	an	option	is	more	unpredictable
than	 that	 of	 a	 bond.	A	 bond	 instrument	may	 be	 broken	 down	 into	 a	 series	 of
zero-coupon	 bonds,	 so	 that	 volatility	 and	 other	 data	 maybe	 adjusted	 for
convexity	 with	 relative	 ease.	 This	 is	 not	 as	 easy	 for	 options,	 and	 becomes
particularly	 acute	 as	 an	 option	 approaches	 maturity.	 For	 example,	 an	 at-the-
money	option	will	experience	extreme	movement	in	its	gamma	as	it	approaches
maturity,	in	a	way	that	is	unpredictable.	It	is	difficult	to	capture	this	effect	in	a
VaR	model.	 Nevertheless,	 the	 delta–gamma	measure	 is	 recognised	 as	 a	 close
approximation	of	option	book	risk,	short	of	using	simulation-type	VaR	models.
The	gamma	effect	has	an	impact	on	the	distribution	of	returns	from	an	option

book.	This	transforms	the	distribution	from	normal	to	one	with	slightly	skewed
tails,	as	illustrated	by	Figure	17.4.

Figure	17.4	Delta	+	gamma	effect



To	illustrate	 the	gamma	adjustment,	consider	a	position	in	a	bond	instrument
and	a	put	option	on	foreign	exchange.	The	details	are	set	out	in	Table	17.11.	The
interest-rate	 and	 FX	 volatility	 and	 correlation	 data	 may	 be	 obtained	 from
RiskMetrics™.	Using	 these,	we	 calculate	 the	 undiversified	VaR	 in	 the	 normal
manner,	multiplying	the	market	value	of	the	instrument	by	the	volatility	value	to
obtain	VaR.	For	the	option,	we	also	multiply	the	value	and	the	volatility	by	the
delta	 (that	 is,	 1,507,000	 ×	 0.54	 ×	 6.10%).	 The	 delta	 adjustment	 is	 required
because	the	price	of	the	option	does	not	move	“tick-for-tick”	with	the	underlying
asset,	but	by	0.54	for	each	unit	change	in	the	underlying	asset.	The	undiversified
VaR	is	49,641.

Table	17.11	Hypothetical	portfolio	and	undiversified	VaR
Bond	nominal: 2,000,000
Maturity	(years): 2
Market	value: 1,507,000
Volatility: 1.60%
Undiversified	VaR: 24,112
Nominal	value	FX	option: 1,507,000
Delta: 0.54
Gamma: 3.9
FX	volatility: 6.10%
Undiversified	VaR: 49,641
Correlation	coefficient: −0.31



To	 calculate	 the	 undiversified	VaR	we	 require	 the	 portfolio	 variance,	which
would	normally	be	done	in	the	conventional	way	using	matrices;	here	there	are
only	two	assets	so	we	may	use	the	standard	variance	equation.	The	square	root
of	this	is	the	VaR,	which	is	calculated	as:

Although	 the	 undiversified	VaR	 is	more	 realistic	 a	measure,	 it	will	 not	 take
into	account	the	gamma	effect	of	the	option.	Previously	we	allowed	for	the	delta
of	the	option,	which	was	used	to	modify	the	volatility	level,	which	changed	from
6.10%	to	3.294%.	The	gamma	adjustment	 is	made	by	using	Equation	(36.5)	 in
Choudhry	(2001),	which	in	this	case	gives	a	gamma	adjustment	of	0.7256%.	The
delta–gamma	approximation	 for	 the	volatility	 is	 therefore	2.568%.	Multiplying
this	by	the	weighting	(the	option	value)	we	have	a	new	diversified	VaR	for	the
option	 of	 38,700.	 If	 we	 use	 the	 same	 portfolio	 variance	 equation	we	 obtain	 a
delta–gamma	adjusted	diversified	VaR	of	27,488.
The	 delta–gamma	 adjustment	 is	 only	 an	 approximation	 of	 an	 option	 book’s

gamma	 risk	exposure,	 and	 it	 is	not	as	close	as	a	convexity	adjustment.	This	 is
due	mainly	 to	 the	 unpredictable	 behaviour	 of	 gamma	 as	 an	 option	 approaches
maturity,	more	so	if	it	is	at-the-money.

Stress	testing
Risk-measurement	 models	 and	 their	 associated	 assumptions	 are	 not	 without
limitation.	 It	 is	 important	 to	 understand	what	will	 happen	 should	 some	 of	 the
model’s	underlying	assumptions	break	down.	Stress	testing	is	a	process	whereby
a	 series	 of	 scenario	 analyses	 or	 simulations	 are	 carried	 out	 to	 investigate	 the
effect	of	extreme	market	conditions	on	the	VaR	estimates	calculated	by	a	model.
It	 is	 also	 an	 analysis	 of	 the	 effect	 of	 violating	 any	 of	 the	 basic	 assumptions
behind	a	risk	model.	If	carried	out	efficiently,	stress	testing	will	provide	clearer
information	 on	 the	 potential	 exposures	 at	 risk	 due	 to	 significant	 market
corrections,	which	 is	why	 the	Basel	Committee	 recommends	 that	 it	 be	 carried
out.



Simulating	stress
There	 is	 no	 standard	 way	 to	 undertake	 stress	 testing.	 It	 is	 a	 means	 of
experimenting	 with	 the	 limits	 of	 a	 model.	 It	 is	 also	 a	 means	 to	 measure	 the
residual	 risk	 which	 is	 not	 effectively	 captured	 by	 the	 formal	 risk	model,	 thus
complementing	the	VaR	framework.	If	a	bank	uses	a	confidence	interval	of	99%
when	 calculating	 its	 VaR,	 the	 losses	 on	 its	 trading	 portfolio	 due	 to	 market
movements	 should	not	 exceed	 the	VaR	number	on	more	 than	one	day	 in	 100.
For	 a	 95%	 confidence	 level	 the	 corresponding	 frequency	 is	 one	 day	 in	 20,	 or
roughly	 one	 trading	 day	 each	 month.	 The	 question	 to	 ask	 is	 “What	 are	 the
expected	losses	on	those	days?”	Also,	what	can	an	institution	do	to	protect	itself
against	 these	 losses?	Assuming	that	 returns	are	normally	distributed	provides	a
workable	 daily	 approximation	 for	 estimating	 risk,	 but	when	market	moves	 are
more	extreme	these	assumptions	no	longer	add	value.	The	1%	of	market	moves
that	are	not	used	for	VaR	calculations	include	events	such	as	the	October	1987
crash,	the	bond	market	collapse	of	February	1994	and	the	Mexican	peso	crisis	at
the	end	of	1994.	In	these	cases,	market	moves	were	much	larger	than	any	VaR
model	 could	 account	 for;	 in	 fact,	 the	 October	 1987	 crash	 was	 a	 20-standard
deviation	move.	Under	 these	 circumstances,	 correlations	 between	markets	 also
increase	well	above	levels	normally	assumed	in	models.
An	approach	used	by	risk	managers	is	to	simulate	extreme	market	moves	over

a	 range	 of	 different	 scenarios.	 One	method	 is	 to	 use	Monte	 Carlo	 simulation.
This	allows	dealers	to	push	the	risk	factors	to	greater	limits.	For	example,	a	99%
confidence	interval	captures	events	up	to	2.33	standard	deviations	from	the	mean
asset-return	 level.	 A	 risk	 manager	 can	 calculate	 the	 effect	 on	 the	 trading
portfolio	of	a	10-standard	deviation	move.	Similarly,	risk	managers	may	want	to
change	 the	 correlation	 assumptions	 under	 which	 they	 normally	 work.	 For
instance,	if	markets	all	move	down	together,	something	that	happened	in	Asian
markets	 from	the	end	of	1997	and	emerging	markets	generally	from	July	1998
after	 the	 Russian	 bond	 technical	 default,	 losses	 will	 be	 greater	 than	 if	 some
markets	are	offset	by	other	negatively	correlated	markets.
Only	by	pushing	the	bounds	of	the	range	of	market	moves	that	are	covered	in

the	stress-testing	process	can	financial	 institutions	have	an	 improved	chance	of
identifying	where	losses	might	occur	and,	therefore,	a	better	chance	of	managing
their	risk	effectively.



Stress	testing	in	practice
For	effective	stress	 testing,	a	bank	has	to	consider	non-standard	situations.	The
Basel	policy	group	has	 recommended	certain	minimum	standards	 in	 respect	of
specified	market	movements.	The	parameters	chosen	are	considered	large	moves
to	overnight	marks,	and	include:

parallel	yield-curve	shifts	of	100	basis	points	up	and	down;
steepening	 and	 flattening	 of	 the	 yield	 curve	 (two-year	 to	 10-year)	 by	 25
basis	points;
increase	and	decrease	in	three-month	yield	volatilities	by	20%;
increase	and	decrease	in	equity	index	vales	by	10%;
increase	and	decrease	in	the	swap	spread	by	20	basis	points.

These	 scenarios	 represent	 a	 starting	 point	 for	 a	 framework	 for	 routine	 stress
testing.
Banks	agree	that	stress	testing	must	be	used	to	supplement	VaR	models.	The

main	problem	appears	 to	be	difficulty	 in	designing	appropriate	 tests.	The	main
issues	are:

difficulty	in	“anticipating	the	unanticipated”;
adopting	a	systematic	approach,	with	stress	testing	carried	out	by	looking	at
past	 extremes	 and	 analysing	 the	 effect	 on	 the	 VaR	 number	 under	 these
circumstances;
selecting	 10	 scenarios	 based	 on	 past	 extreme	 events	 and	 generating
portfolio	VaRs	based	on	reruns	of	these	scenarios.

The	latest	practice	is	to	adapt	stress	tests	to	suit	the	particular	operations	of	a
bank	 itself.	 On	 the	 basis	 that	 one	 of	 the	main	 purposes	 of	 stress	 testing	 is	 to
provide	senior	management	with	accurate	information	concerning	the	extent	of	a
bank’s	potential	risk	exposure,	more	valuable	data	will	be	gained	if	the	stress	test
is	particularly	relevant	to	the	bank.	For	example,	an	institution	such	as	Standard
Chartered	 Bank,	 which	 has	 a	 relatively	 high	 level	 of	 exposure	 to	 exotic
currencies,	may	design	stress	tests	that	take	into	account	extreme	movements	in,
say,	 regional	Asian	currencies.	A	mortgage	book	holding	option	positions	only
to	 hedge	 its	 cash	 book	 –	 say,	 one	 of	 the	 former	 UK	 building	 societies	 that
subsequently	converted	to	banks	–	may	have	no	need	for	excessive	stress	testing
on,	perhaps,	the	effect	of	extreme	moves	in	derivatives	liquidity	levels.



Issues	in	stress	testing
It	 is	 to	 be	 expected	 that	 extreme	 market	 moves	 will	 not	 be	 captured	 in	 VaR
measurements.	 The	 calculations	 will	 always	 assume	 that	 the	 probability	 of
events	such	as	the	Mexican	peso	devaluation	are	extremely	low	when	analysing
historical	 or	 expected	 movements	 of	 the	 currency.	 Stress	 tests	 need	 to	 be
designed	 to	model	 for	 such	 occurrences.	 Back-testing	 a	 firm’s	 qualitative	 and
quantitative	 risk-management	 approach	 for	 actual	 extreme	events	often	 reveals
the	need	to	adjust	reserves,	increase	the	VaR	factor,	adopt	additional	limits	and
controls,	and	expand	risk	calculations.	With	back-testing,	a	 firm	will	 take,	say,
its	 daily	 VaR	 number,	 which	 we	 will	 assume	 is	 computed	 to	 95%	 degree	 of
confidence.	The	estimate	will	be	compared	to	the	actual	trading	losses	suffered
by	the	book	over	a	20-day	period	and,	 if	 there	 is	a	significant	discrepancy,	 the
firm	 will	 need	 to	 go	 back	 to	 its	 model	 and	 make	 adjustments	 to	 parameters.
Frequent	and	regular	back-testing	of	the	VaR	model’s	output	with	actual	trading
losses	is	an	important	part	of	stress	testing.	To	conduct	back-testing	efficiently,	a
firm	would	need	to	be	able	to	strip	out	its	intra-day	profit-and-loss	figures,	so	it
could	compare	the	actual	change	in	p&l	to	what	was	forecast	by	the	VaR	model.
The	procedure	for	stress	testing	in	banks	usually	involves:

creating	hypothetical	extreme	scenarios;
computing	corresponding	hypothetical	p&ls.

One	method	is	to	imagine	global	scenarios.	If	one	hypothesis	is	that	the	euro
appreciates	sharply	against	the	dollar,	the	scenario	needs	to	consider	any	related
areas,	such	as	the	effect,	if	any,	on	the	Swiss	franc	and	Norwegian	krone	rate,	or
the	effect	on	the	yen	and	on	interest	rates.	Another	method	is	to	generate	many
local	scenarios	and	so	consider	a	few	risk	factors	at	a	time.	For	example,	given
an	 FX	 option	 portfolio	 a	 bank	 might	 compute	 the	 hypothetical	 p&l	 for	 each
currency	pair	under	a	variety	of	exchange	rate	and	implied	volatility	scenarios.
There	is	then	the	issue	of	amalgamating	the	results:	one	way	would	be	to	add	the
worst-case	 results	 for	 each	of	 the	 sub-portfolios,	 but	 this	 ignores	 any	portfolio
effect	and	cross-hedging.	This	may	result	in	an	over-estimate	that	is	of	little	use
in	practice.
Nevertheless,	stress	testing	is	one	method	to	account	for	the	effect	of	extreme

events	that	occur	more	frequently	than	would	be	expected	were	asset	returns	to
follow	a	true	normal	distribution.	For	example,	five	standard-deviation	moves	in
a	market	 in	 one	 day	 have	 been	 observed	 to	 occur	 twice	 every	 10	 years	 or	 so,



which	is	considerably	more	frequent	than	given	by	a	normal	distribution.	Testing
for	the	effects	of	such	a	move	gives	a	bank	an	idea	of	its	exposure	under	these
conditions.

VaR	methodology	for	credit	risk
Credit	risk	emerged	as	a	significant	risk-management	issue	during	the	1990s.	In
increasingly	 competitive	markets,	 banks	 and	 securities	houses	began	 taking	on
greater	credit	risk	in	this	period.	The	growth	in	credit	exposures	and	the	rise	of
complex	instruments	have	led	to	a	need	for	more	sophisticated	risk-management
techniques	to	measure	credit	risk.



Modelling	credit	risk
Credit-risk	VaR	methodologies	take	a	portfolio	approach	to	credit-risk	analysis.
This	means	that:

credit	risks	to	each	obligor	across	the	portfolio	are	restated	on	an	equivalent
basis	 and	 aggregated	 in	 order	 to	 be	 treated	 consistently,	 regardless	 of	 the
underlying	asset	class;
correlations	of	credit-quality	moves	across	obligors	are	taken	into	account.

This	 allows	 portfolio	 effects	 –	 the	 benefits	 of	 diversification	 and	 risks	 of
concentration	–	to	be	quantified.
The	portfolio	risk	of	an	exposure	is	determined	by	four	factors:

size	of	the	exposure;
maturity	of	the	exposure;
probability	of	default	of	the	obligor;
systematic	or	concentration	risk	of	the	obligor.

Credit	VaR,	like	market-risk	VaR,	considers	(credit)	risk	in	a	mark-to-market
framework.	It	arises	from	changes	in	value	due	to	credit	events;	that	is,	changes
in	obligor	credit	quality	including	defaults,	upgrades	and	downgrades.
Nevertheless,	 credit	 risk	 is	 different	 in	 nature	 from	 market	 risk.	 Typically,

market-return	 distributions	 are	 assumed	 to	 be	 relatively	 symmetrical	 and
approximated	by	normal	distributions.	In	credit	portfolios,	value	changes	will	be
relatively	small	upon	minor	up/downgrades,	but	can	be	substantial	upon	default.
This	 remote	 probability	 of	 large	 losses	 produces	 skewed	 distributions,	 with
heavy	 downside	 tails	 that	 differ	 from	 the	 more	 normally	 distributed	 returns
assumed	for	market	VaR	models.	This	is	shown	in	Figure	17.5.

Figure	17.5	Comparison	of	distribution	of	market	returns	and	credit	returns



This	 difference	 in	 risk	 profiles	 does	 not	 prevent	 us	 from	 assessing	 risk	 on	 a
comparable	 basis.	Analytical	market	VaR	models	 consider	 a	 time	 horizon	 and
estimate	VaR	 across	 a	 distribution	 of	 estimated	market	 outcomes.	Credit	VaR
models	 similarly	 look	 to	 a	 horizon	 and	 construct	 a	 distribution	 of	 value	 given
different	estimated	credit	outcomes.
When	modelling	credit	risk	the	two	main	measures	of	risk	are:

distribution	 of	 loss:	 obtaining	 such	 distributions	 that	 may	 arise	 from	 the
current	portfolio.	This	considers	 the	question	of	what	 the	expected	 loss	 is
for	a	given	confidence	level;
identifying	extreme	or	catastrophic	outcomes;	this	is	addressed	through	the
use	of	scenario	analysis	and	concentration	limits.

To	simplify	modelling,	no	assumptions	are	made	about	the	causes	of	default.
Mathematical	 techniques	 used	 in	 the	 insurance	 industry	 are	 used	 to	model	 the
event	of	an	obligor	default.



Time	horizon
The	 choice	of	 time	horizon	will	 not	 be	 shorter	 than	 the	 timeframe	over	which
risk-mitigating	actions	can	be	taken.	There	are	two	approaches:

a	constant	time	horizon	such	as	one	year;
a	hold-to-maturity	time	horizon.

The	 constant	 time	 horizon	 is	 similar	 to	 the	 CreditMetrics™	 approach
developed	 by	 JPMorgan	 and	 also	 to	 that	 used	 for	 market-risk	 measures.	 It	 is
more	 suitable	 for	 trading	 desks.	 The	 hold-to-maturity	 approach	 is	 used	 by
institutions	such	as	portfolio	managers.



Data	inputs
Modelling	credit	risk	requires	certain	data	inputs.	These	include:

credit	exposures;
obligor	default	rates;
obligor	default-rate	volatilities;
recovery	rates.

These	 data	 requirements	 present	 some	 difficulties.	 There	 is	 a	 lack	 of
comprehensive	default	and	correlation	data,	and	assumptions	need	to	be	made	at
certain	 times.	 The	 most	 accessible	 data	 are	 compiled	 by	 the	 credit	 ratings
agencies	such	as	Moody’s.
We	 now	 consider	 two	 methodologies	 used	 for	 measuring	 credit	 VaR,	 the

CreditMetrics™	model	and	the	CreditRisk+	model.

CreditMetrics™
CreditMetrics™	 is	 JPMorgan’s	 portfolio	 model	 for	 analysing	 credit	 risk,	 and
provides	 an	 estimate	 of	 VaR	 due	 to	 credit	 events	 caused	 by	 upgrades,
downgrades	and	default.



Methodology
There	are	two	main	frameworks	in	use	for	quantifying	credit	risk.	One	approach
considers	 only	 two	 states:	 default	 and	 no	 default.	 This	 model	 constructs	 a
binomial	tree	of	default	versus	no	default	outcomes	until	maturity.	This	approach
is	shown	in	Figure	17.6.

Figure	17.6	A	binomial	model	of	credit	risk

The	other	approach,	sometimes	called	the	RAROC	(Risk-Adjusted	Return	on
Capital)	 approach	 holds	 that	 risk	 is	 the	 observed	 volatility	 of	 corporate-bond
values	within	each	credit-rating	category,	maturity	band	and	industry	grouping.
The	idea	is	to	track	a	benchmark	corporate	bond	(or	index)	that	has	observable
pricing.	 The	 resulting	 estimate	 of	 volatility	 of	 value	 is	 then	 used	 to	 proxy	 the
volatility	of	the	exposure	(or	portfolio)	under	analysis.
The	 CreditMetrics™	 methodology	 sits	 between	 these	 two	 approaches.	 The

model	 estimates	 portfolio	 VaR	 at	 the	 risk	 horizon	 due	 to	 credit	 events	 that
include	 upgrades	 and	 downgrades,	 rather	 than	 just	 defaults.	 Thus,	 it	 adopts	 a
mark-to-market	framework.	As	shown	in	Figure	17.7,	bonds	within	each	credit
rating	 category	 have	 volatility	 of	 value	 due	 to	 day-to-day	 credit-spread
fluctuations.	The	figure	shows	the	loss	distributions	for	bonds	of	varying	credit



quality.	CreditMetrics™	assumes	 that	 all	 credit	migrations	 have	 been	 realised,
weighting	each	by	a	migration	likelihood.

Figure	17.7	Distribution	of	credit	returns	by	rating



Time	horizon
CreditMetrics™	 adopts	 a	 one-year	 risk	 horizon.	 The	 justification	 given	 in	 its
technical	document4	is	that	this	is	because	much	academic	and	credit	agency	data
are	stated	on	an	annual	basis.	This	is	a	convenient	convention	similar	to	the	use
of	annualised	interest	rates	in	the	money	markets.	The	risk	horizon	is	adequate	as
long	as	it	is	not	shorter	than	the	time	required	to	perform	risk-mitigating	actions.
Users	 must	 therefore	 adopt	 their	 risk-management	 and	 risk-adjustment
procedures	with	this	in	mind.
The	 steps	 involved	 in	CreditMetrics™	measurement	methodology	are	 shown

in	Figure	17.8	on	page	868.

Figure	17.8	Analytics	road	map	for	CreditMetrics™
Source:	JPMorgan	1997.	Reproduced	with	permission.

The	elements	in	each	step	are:



Exposures
user	portfolio
market	volatilities
exposure	distributions



VaR	due	to	credit	events
credit	rating
credit	spreads
rating	change	likelihood
recovery	rate	in	default
present-value	bond	revaluation
standard	deviation	of	value	due	to	credit-quality	changes



Correlations
ratings	series
models	(for	example,	correlations)
joint	credit-rating	changes



Calculating	the	credit	VaR
The	CreditMetrics™	methodology	assesses	individual	and	portfolio	VaR	due	to
credit	in	three	steps:

Step	1:	it	establishes	the	exposure	profile	of	each	obligor	in	a	portfolio.
Step	 2:	 it	 computes	 the	 volatility	 in	 value	 of	 each	 instrument	 caused	 by
possible	upgrade,	downgrade	and	default.
Step	 3:	 taking	 into	 account	 correlations	 between	 each	 of	 these	 events,	 it
combines	 the	volatility	 of	 the	 individual	 instruments	 to	 give	 an	 aggregate
portfolio	risk.

Step	1	–	Exposure	Profiles
CreditMetrics™	incorporates	the	exposure	of	instruments	such	as	bonds	(fixed-
or	 floating-rate),	 as	 well	 as	 other	 loan	 commitments	 and	 market-driven
instruments	such	as	swaps.	The	exposure	is	stated	on	an	equivalent	basis	for	all
products.	Products	covered	include:

receivables	(or	trade	credit);
bonds	and	loans;
loan	commitments;
letters	of	credit;
market-driven	instruments.

Step	2	–	Volatility	of	each	exposure	from	up(down)grades	and
defaults
The	levels	of	likelihood	are	attributed	to	each	possible	credit	event	of	upgrade,
downgrade	and	default.	The	probability	that	an	obligor	will	change	over	a	given
time	horizon	 to	another	 rating	 is	calculated.	Each	change	(migration)	 results	 in
an	estimated	change	in	value	(derived	from	credit-spread	data	and	–	in	default	–
recovery	 rates).	 Each	 value	 outcome	 is	 weighted	 by	 its	 likelihood	 to	 create	 a
distribution	of	value	across	each	credit	state,	 from	which	each	asset’s	expected
value	and	volatility	(standard	deviation)	of	value	are	calculated.
There	are	three	steps	to	calculating	the	volatility	of	value	in	a	credit	exposure:

the	 senior	 unsecured	 credit	 rating	 of	 the	 issuer	 determines	 the	 chance	 of
either	 defaulting	 or	migrating	 to	 any	 other	 possible	 credit-quality	 state	 in
the	risk	horizon;



revaluation	 at	 the	 risk	 horizon	 can	 be	 by	 either	 (i)	 the	 seniority	 of	 the
exposure,	which	determines	 its	 recovery	 rate	 in	case	of	default,	or	 (ii)	 the
forward	zero-coupon	curve	(spot	curve)	for	each	credit-rating	category	that
determines	the	revaluation	upon	up(down)grade;
the	 probabilities	 from	 the	 two	 steps	 above	 are	 combined	 to	 calculate
volatility	of	value	due	to	credit-quality	changes.

Step	3	–	Correlations
Individual	value	distributions	for	each	exposure	are	combined	to	give	a	portfolio
result.	 To	 calculate	 the	 portfolio	 value	 from	 the	 volatility	 of	 individual	 asset
values	 requires	 estimates	 of	 correlation	 in	 credit-quality	 changes.
CreditMetrics™	itself	allows	for	different	approaches	to	estimating	correlations,
including	a	simple	constant	correlation.	This	is	because	of	frequent	difficulty	in
obtaining	directly	observed	credit-quality	correlations	from	historical	data.

Example	17.3:	Credit-rating	migration:
Illustration	of	a	probability-step	calculation

An	example	of	calculating	the	probability	step	is	illustrated	in	Figure	17.9.	The	probabilities	of
all	possible	credit	events	on	an	instrument’s	value	must	be	established	first.	Given	this	data,	the
volatility	 of	 value	 due	 to	 credit-quality	 changes	 for	 this	 one	 position	 can	 be	 calculated.	 The
process	is	shown	in	Figure	17.9.

Figure	17.9	Constructing	the	distribution	value	for	a	BBB-rated	bond
Source:	JPMorgan	1997.	Reproduced	with	permission.

CreditRisk+



CreditRisk+
CreditRisk+	was	 developed	 by	 Credit	 Suisse	 First	 Boston	 and	 can,	 in	 theory,
handle	 all	 instruments	 that	 give	 rise	 to	 credit	 exposure	 including	 bonds,	 loans
commitments,	 letters	 of	 credit	 and	 derivative	 instruments.	We	 provide	 a	 brief
description	of	its	methodology	here.



Modelling	process
CreditRisk+	uses	a	two-stage	modelling	process	as	illustrated	in	Figure	17.10.

Figure	17.10	CreditRisk+	modelling	process

CreditRisk+	 considers	 the	 distribution	 of	 the	 number	 of	 default	 events	 in	 a
time	period	 such	 as	 one	year,	within	 a	 portfolio	 of	 obligors	 having	 a	 range	of
different	annual	probabilities	of	default.
The	 annual	 probability	 of	 default	 of	 each	 obligor	 can	 be	 determined	 by	 its

credit	rating	and	then	mapping	between	default	rates	and	credit	ratings.	A	default
rate	can	 then	be	assigned	 to	each	obligor	(an	example	of	what	 this	would	 look
like	 is	 shown	 in	 Table	 17.12	 on	 page	 872).	 Default	 rate	 volatilities	 can	 be
observed	from	historic	volatilities.

Table	17.12	One-year	default	rates	(%)
Credit	rating One-year	default	rate	(%)
Aaa 0.00
Aa 0.03
A 0.01
Baa 0.12
Ba 1.36
B 7.27



Correlation	and	background	factors
Default	 correlation	 affects	 the	 variability	 of	 default	 losses	 from	 a	 portfolio	 of
credit	exposures.	CreditRisk+	incorporates	the	effects	of	default	correlations	by
using	default-rate	volatilities	and	sector	analysis.
Unsurprisingly	 enough,	 it	 is	 not	 possible	 to	 forecast	 the	 exact	 occurrence	 of

any	 one	 default	 or	 the	 total	 number	 of	 defaults.	 Often	 there	 are	 background
factors	 that	 may	 cause	 the	 incidence	 of	 default	 events	 to	 be	 correlated,	 even
though	 there	 is	 no	 causal	 link	 between	 them.	 For	 example,	 an	 economy	 in
recession	 may	 give	 rise	 to	 an	 unusually	 large	 number	 of	 defaults	 in	 one
particular	 month,	 which	 would	 increase	 the	 default	 rates	 above	 their	 average
level.	CreditRisk+	models	the	effect	of	background	factors	by	using	default-rate
volatilities	 rather	 than	 by	 using	 default	 correlations	 as	 a	 direct	 input.	 Both
distributions	give	rise	to	loss	distributions	with	fat	tails.
There	 are	 background	 factors	 that	 affect	 the	 level	 of	 default	 rates.	 For	 this

reason,	it	is	useful	to	capture	the	effect	of	concentration	in	particular	countries	or
sectors.	CreditRisk+	uses	a	sector	analysis	to	allow	for	concentration.	Exposures
are	 broken	 down	 into	 an	 obligor-specific	 element	 independent	 of	 other
exposures,	as	well	as	non-specific	elements	that	are	sensitive	to	particular	factors
such	as	countries	or	sectors.

Distribution	of	the	number	of	default	events
CreditRisk+	models	 the	 underlying	 default	 rates	 by	 specifying	 a	 default	 and	 a
default-rate	volatility.	This	aims	to	take	account	of	the	variation	in	default	rates.
The	 effect	 of	 using	 volatility	 is	 illustrated	 in	 Figure	 17.11,	 which	 shows	 the
distribution	of	default	rates	generated	by	the	model	when	rate	volatility	is	varied.
The	distribution	becomes	skewed	to	the	right	when	volatility	is	increased.

Figure	17.11	CreditRisk+	distribution	of	default	events



This	is	an	important	result	and	demonstrates	the	increased	risk	represented	by
an	 extreme	 number	 of	 default	 events.	 By	 varying	 the	 volatility	 in	 this	 way,
CreditRisk+	is	attempting	to	model	for	real-world	shock	in	much	the	same	way
that	market-risk	VaR	models	aim	to	allow	for	the	fact	that	market	returns	do	not
follow	exact	normal	distributions,	as	shown	by	the	incidence	of	market	crashes.



Applications	of	Credit	VaR
One	 purpose	 of	 a	 risk-management	 system	 is	 to	 direct	 and	 prioritise	 actions.
When	 considering	 risk-mitigating	 actions,	 there	 are	 various	 features	 of	 risk
worth	targeting,	including	obligors	having:

the	largest	absolute	exposure;
the	largest	percentage	level	of	risk	(volatility);
the	largest	absolute	amount	of	risk.

A	CreditMetrics™-type	methodology	helps	to	identify	these	areas	and	allows
the	risk	manager	to	prioritise	risk-mitigating	action.



Exposure	limits
Within	 bank	 trading	 desks,	 credit-risk	 limits	 are	 often	 based	 on	 intuitive,	 but
arbitrary,	 exposure	 amounts.	 This	 is	 not	 a	 logical	 approach	 because	 resulting
decisions	 are	 not	 risk-driven.	 Limits	 should	 ideally	 be	 set	 with	 the	 help	 of	 a
quantitative	analytical	framework.
Risk	statistics	used	as	 the	basis	of	VaR	methodology	can	be	applied	 to	 limit

setting.	Ideally,	such	a	quantitative	approach	should	be	used	as	an	aid	to	business
judgment	and	not	as	a	stand-alone	limit-setting	tool.
A	credit-risk	committee	considering	limit	setting	can	use	several	statistics	such

as	 marginal	 risk	 and	 standard	 deviation	 or	 percentile	 levels.	 Figure	 17.12
illustrates	how	marginal	risk	statistics	can	be	used	to	make	credit	limits	sensitive
to	 the	 trade-off	 between	 risk	 and	 return.	 The	 lines	 in	 Figure	 17.12	 represent
risk/return	trade-offs	for	different	credit	ratings,	all	the	way	from	AAA	to	BBB.
The	 diagram	 shows	 how	 marginal	 contribution	 to	 portfolio	 risk	 increases
geometrically	with	the	exposure	size	of	an	individual	obligor,	noticeably	so	for
weaker	 credits.	 To	 maintain	 a	 constant	 balance	 between	 risk	 and	 return,
proportionately	more	 return	 is	 required	with	 each	 increment	 of	 exposure	 to	 an
individual	obligor.

Figure	17.12	Size	of	total	exposure	to	obligor	–	risk/return	profile

Standard	credit-limit	setting



Standard	credit-limit	setting
In	 order	 to	 equalise	 a	 firm’s	 risk	 appetite	 between	 obligors	 as	 a	 means	 of
diversifying	its	portfolio,	a	credit-limit	system	could	aim	to	have	a	large	number
of	exposures	with	equal	expected	losses.	The	expected	loss	for	each	obligor	can
be	calculated	as	default	rate	×	(exposure	amount	–	expected	recovery).
This	 means	 that	 individual	 credit	 limits	 should	 be	 set	 at	 levels	 that	 are

inversely	proportional	to	the	default	rate	corresponding	to	the	obligor	rating.



Concentration	limits
Concentration	 limits	 identified	 by	 CreditRisk+-type	 methodologies	 have	 the
effect	 of	 trying	 to	 limit	 the	 loss	 from	 identified	 scenarios	 and	 are	 used	 for
managing	“tail”	risk.

Integrating	credit-risk	and	market-risk	functions
It	is	logical	for	banks	to	integrate	credit-risk	and	market-risk	management	for	the
following	reasons:

the	need	for	comparability	between	returns	on	market	and	credit	risk;
the	convergence	of	risk-measurement	methodologies;
the	transactional	interaction	between	credit	and	market	risk;
the	emergence	of	hybrid-credit	and	market-risk	product	structures.

The	 objective	 is	 for	 returns	 on	 capital	 to	 be	 comparable	 for	 businesses
involved	in	credit	and	market	risk,	to	aid	strategic	allocation	of	capital.

Example	17.4:	Firm-wide	integrated	risk
management

Assume	that	at	the	time	of	annual	planning	a	bank’s	lending	manager	says	his	department	can
make	£5	million	over	the	year	if	they	can	increase	their	loan	book	by	£300	million,	while	the
trading	manager	says	they	can	also	make	£5	million	if	the	position	limits	are	increased	by	£20
million.
Assuming	that	capital	restrictions	will	allow	only	one	option	to	be	chosen,	which	should	it	be?
The	ideal	choice	is	the	one	giving	the	higher	return	on	capital,	but	the	bank	needs	to	work	out
how	much	capital	is	required	for	each	alternative.	This	is	a	quantitative	issue	that	calls	for	the
application	of	similar	statistical	and	analytical	methods	to	measure	both	credit	and	market	risk,
if	one	is	compare	like	with	like.
With	 regard	 to	 the	 loan	 issue,	 the	 expected	 return	 is	 the	mean	of	 the	distribution	of	 possible
returns.	Since	the	revenue	side	of	a	loan	–	that	is,	the	spread	–	is	known	with	certainty,	the	area
of	concern	is	the	expected	credit-loss	rate.	This	is	the	mean	of	the	distribution	of	possible	loss
rates,	estimated	from	historical	data	based	on	losses	experienced	with	similar	quality	credits.
In	the	context	of	market-price	risk,	the	common-denominator	measure	of	risk	is	volatility	(the
statistical	standard	deviation	of	the	distribution	of	possible	future	price	movements).	To	apply
this	to	credit	risk,	the	decision-maker	therefore	needs	to	take	into	account	the	standard	deviation
of	the	distribution	of	possible	future	credit-loss	rates,	thereby	comparing	like	with	like.

We	have	shown	that	as	VaR	was	being	adopted	as	a	market-risk	measurement
tool,	the	methodologies	behind	it	were	steadily	applied	to	the	next	step	along	the



risk	continuum,	that	of	credit	risk.	Market	events,	such	as	bank	trading	losses	in
emerging	markets	and	the	meltdown	of	the	LTCM	hedge	fund	in	summer	1998,
have	illustrated	the	interplay	between	credit	risk	and	market	risk.	The	ability	to
measure	market	and	credit	 risk	 in	an	 integrated	model	would	allow	for	a	more
complete	picture	of	the	underlying	risk	exposure.	(We	would	add	that	adequate
senior	 management	 understanding	 and	 awareness	 of	 a	 third	 type	 of	 risk	 –
liquidity	risk	–	would	almost	complete	the	risk-measurement	picture).
Market-risk	 VaR	 measures	 can	 adopt	 one	 of	 the	 different	 methodologies

available;	 in	 all	 of	 them	 there	 is	 a	 requirement	 for	 the	 estimation	 of	 the
distribution	of	portfolio	returns	at	the	end	of	a	holding	period.	This	distribution
can	 be	 assumed	 to	 be	 normal,	 which	 allows	 for	 analytical	 solutions	 to	 be
developed.	 The	 distribution	 may	 also	 be	 estimated	 using	 historical	 returns.
Finally,	a	Monte	Carlo	simulation	can	be	used	to	create	a	distribution	based	on
the	assumption	of	certain	stochastic	processes	for	the	underlying	variables.	The
choice	 of	 methodology	 is	 often	 dependent	 on	 the	 characteristics	 of	 the
underlying	portfolio,	plus	other	factors.	For	example,	risk	managers	may	wish	to
consider	the	degree	of	leptokurtosis	in	the	underlying	asset-returns	distribution,
the	 availability	 of	 historical	 data	 or	 the	 need	 to	 specify	 a	 more	 sophisticated
stochastic	process	for	the	underlying	assets.	The	general	consensus	is	that	Monte
Carlo	simulation,	while	the	most	IT-intensive	methodology,	is	the	most	flexible
in	terms	of	specifying	an	integrated	market	and	credit	model.
The	 preceding	 paragraphs	 in	 this	 section	 have	 shown	 that	 credit-risk

measurement	 models	 generally	 fall	 into	 two	 categories.	 The	 first	 category
includes	models	 that	 specify	 an	 underlying	 process	 for	 the	 default	 process.	 In
these	models,	firms	are	assumed	to	move	from	one	credit	rating	to	another	with
specified	 probabilities.	 Default	 is	 one	 of	 the	 potential	 states	 that	 a	 firm	 could
move	to.	The	CreditMetrics™	model	is	of	this	type.	The	second	type	of	model
requires	 the	 specification	 of	 a	 stochastic	 process	 for	 firm	 value.	 Here,	 default
occurs	when	the	value	of	the	firm	reaches	an	externally	specified	barrier.	In	both
models,	when	 the	 firm	 reaches	 default,	 the	 credit	 exposure	 is	 impacted	 by	 the
recovery	 rate.	Again	market	 consensus	would	 seem	 to	 indicate	 that	 the	 second
type	of	methodology,	the	firm	value	model,	most	easily	allows	for	development
of	 an	 integrated	model	 that	 is	 linked	 not	 only	 through	 correlation	 but	 also	 the
impact	of	common	stochastic	variables.

Appendix



Appendix	17.1:	Assumption	of	normality
The	RiskMetrics™	assumption	of	conditional	multivariate	normality	 is	open	to
criticism	that	financial	series	tend	to	produce	“fat	tails”	(leptokurtosis).	That	is,
in	 reality	 there	 is	 a	 greater	 occurrence	 of	 non-normal	 returns	 than	 would	 be
expected	for	a	purely	normal	distribution.	This	is	shown	in	Figure	A17.1.	There
is	 evidence	 that	 fat	 tails	 are	 a	 problem	 for	 calculations.	 The	 RiskMetrics™
technical	 document	 defends	 its	 assumptions	 by	 pointing	 out	 that	 if	 volatility
changes	over	time	there	is	a	greater	likelihood	of	incorrectly	concluding	that	the
data	are	not	normal	when	in	fact	they	are.	In	fact,	conditional	distribution	models
can	generate	data	that	possess	fat	tails.

Figure	A17.1	Leptokurtosis

Higher	moments	of	the	normal	distribution
The	 skewness	of	 a	 price	data	 series	 is	measured	 in	 terms	of	 the	 third	moment
about	the	mean	of	the	distribution.	If	the	distribution	is	symmetric,	the	skewness



is	zero.	The	measure	of	skewness	is	given	by:

(A17.1)	
The	 kurtosis	 describes	 the	 extent	 of	 the	 peak	 of	 a	 distribution;	 that	 is,	 how

peaked	 it	 is.	 It	 is	measured	 by	 the	 fourth	moment	 about	 the	mean.	 A	 normal
distribution	has	a	kurtosis	of	three.	The	kurtosis	is	given	by:

(A17.2)	
Distributions	 with	 a	 kurtosis	 higher	 than	 three	 are	 commonly	 observed	 in

asset-market	 prices	 and	 are	 called	 leptokurtic.	 A	 leptokurtic	 distribution	 has
higher	peaks	and	 fatter	 tails	 than	 the	normal	distribution.	A	distribution	with	a
kurtosis	lower	than	three	is	known	as	platykurtic.



References	and	bibliography

Alexander,	 C.	 1996,	 Risk	 Management	 and	 Analysis,	 John	 Wiley	 &	 Sons,
Chichester.
Beckstrom,	 R.	 and	 Campbell,	 A.	 (eds)	 1995,	An	 Introduction	 to	 VAR,	 CATS
Software,	London.
Beder,	T.	1995,	“VAR:	Seductive	but	Dangerous”,	Financial	Analysts	Journal,
51,	pp.	12–24.
Bollerslev,	 T.	 1986,	 “Generalised	 Autoregressive	 Conditional
Heteroscedasticity”,	Journal	of	Econometrics,	31,	pp.	307–27.
Chew,	L.	1996,	Managing	Derivatives	Risks,	John	Wiley	&	Sons,	New	Jersey,
NJ.
Choudhry,	 M.	 2001,	 The	 Bond	 and	 Money	 Markets,	 Butterworth-Heinemann,
Oxford.
Engle,	R.	1982,	“Autoregressive	Conditional	Heteroscedasticity	with	Estimates
of	the	Variance	of	UK	Inflation”,	Econometrica,	50,	pp.	987–1008.
Holton,	 G.	 2003,	 “Value-at-Risk:	 Theory	 and	 Practice”,	 Academic	 Press,	 San
Francisco.	Jorion,	P.	1997,	Value-at-Risk,	Irwin,	New	York,	NY.
Jorion,	P.	2007,	“Value-at-Risk:	The	Benchmark	for	Controlling	Market	Risk”,
3rd	Edition,	McGraw-Hill,	New	York.
JPMorgan.	1995,	RiskMetrics	Technical	Manual,	JPMorgan	Bank.
JPMorgan	&	Co.	Inc.	1997,	CreditMetrics®	–	Technical	Document.
Schwartz,	 R.	 and	 Clifford,	 W.	 1993,	 Advanced	 Strategies	 in	 Financial	 Risk
Management,	New	York	Institute	of	Finance,	New	York.



1	Microsoft	Excel	has	a	function	for	multiplying	matrices	that	may	be	used	for
any	type	of	matrix.	The	function	is	“=MMULT()”	typed	in	all	the	cells	of	the
product	matrix.
2	For	the	99%	confidence	level,	250	×	1%	=	2.5	days	in	one	year,	while	95%
confidence	is	250	×	5%	or	12.5	days.
3	 We	 emphasise	 for	 market-risk	 purposes;	 the	 credit-risk	 exposure	 for	 a
floating-rate	bond	position	is	a	function	of	the	credit	quality	of	the	issuer.
4	JPMorgan	(1997),	Introduction	to	CreditMetrics™,	JPMorgan	&	Co.



PART	IV

Funding	and	Balance	Sheet	Management
using	Securitisation	and	Structured	Credit

Vehicles
Securitisation	is	an	important	and	well-established	technique	employed	by	banks
for	ALM	purposes.	By	using	securitisation,	banks	have	been	able	to	grow	their
businesses	much	more	quickly	than	would	otherwise	have	been	possible.	In	Part
IV	 we	 consider	 the	 subject	 as	 well	 as	 look	 in	 detail	 at	 the	 securities	 and
structures	that	result	from	the	technique,	which	include	asset-backed	commercial
paper	 conduits	 (ABCP),	 asset-backed	 securities	 (ABS),	 mortgage-backed
securities	 (MBS),	 collateralised	 debt	 obligations	 (CDO)	 and	 structured
investment	 vehicles	 (SIV).	 There	 are	 separate	 chapters	 for	 these	 products,	 as
well	 as	 a	 chapter	 on	 different	 types	 of	 structured	 funding	 vehicles,	 which	 are
often	used	by	non-bank	financial	institutions	as	well	as	banks.
For	beginners	we	introduce	here	the	main	concepts,	from	the	point	of	view	of

the	bank	ALM	practitioner.

Introduction

Securitisation	 is	 when	 an	 institution’s	 loans	 (assets)	 are	 removed	 from	 its
balance	sheet	and	packaged	together	as	one	large	loan,	and	then	“sold”	on	to	an
investor,	 or	 series	of	 investors,	who	 then	 receive	 the	 interest	 payments	due	on
the	assets	until	they	are	redeemed.	The	purchasers	of	the	securitised	assets	often
have	no	recourse	to	the	original	borrowers;	in	fact,	the	original	borrowers	are	not
usually	involved	in	the	transaction	or	any	of	its	processes.
Securitisation	 was	 introduced	 in	 the	 US	 market	 in	 1970	 and	 this	 market

remains	the	largest	for	asset-backed	bonds.	The	earliest	examples	of	such	bonds
were	 in	 the	US	mortgage	market,	where	 residential	mortgage	 loans	made	by	a
thrift	 (building	 society)	 were	 packaged	 together	 and	 sold	 on	 to	 investors	 who
received	 the	 interest	 and	 principal	 payments	 made	 by	 the	 borrowers	 of	 the



original	 loans.	The	process	 benefited	 the	 original	 lender	 in	 a	 number	 of	ways.
One	key	benefit	was	 that	 removing	 assets	 from	 the	balance	 sheet	 reduced	 risk
exposure	for	the	bank	and	enhanced	its	liquidity	position.
The	 effects	 of	 these	 benefits	 are	 increased	with	 the	maturity	 of	 the	 original

loans.	For	example,	in	the	case	of	mortgage	loans,	the	term	to	maturity	can	be	up
to	25	years,	perhaps	longer.	The	bulk	of	these	loans	are	financed	out	of	deposits
that	can	be	withdrawn	on	demand,	or	at	relatively	short	notice.	In	addition	it	is
often	the	case	that	as	a	result	of	securitisation,	the	packaged	loans	are	funded	at	a
lower	rate	than	that	charged	by	the	original	lending	institution.	This	implies	that
the	bundled	 loans	can	be	sold	off	at	a	higher	value	 than	 the	 level	at	which	 the
lending	institution	valued	them.	Put	another	way,	securitising	loans	adds	value	to
the	 loan	 book	 and	 it	 is	 the	 original	 lender	 that	 receives	 this	 value.	 Another
benefit	 is	 that	 as	 a	 result	 of	 securitisation,	 the	 total	 funding	 available	 to	 the
lending	institution	may	well	increase	due	to	its	access	to	capital	markets;	in	other
words,	 the	 firm	 becomes	 less	 dependent	 on	 its	 traditional	 deposit	 base.	 And
finally,	by	reducing	the	level	of	debt	on	the	lending	institution’s	balance	sheet,
securitisation	can	improve	the	firm’s	gearing	ratio.
Securitisation	 was	 introduced	 in	 the	 UK	 market	 in	 1985.	 A	 number	 of

institutions	were	established	for	the	purpose	of	securitising	mortgages	and	other
assets	such	as	car	loans	and	credit	card	debt.	These	included	the	National	Home
Loans	 Corporation,	 Mortgage	 Funding	 Corporation	 and	 First	 Mortgage
Securities.	Since	then	the	technique	has	been	widely	used	by	banks	as	a	standard
tool	in	balance	sheet	capital	management	and	asset-liability	management.

Asset-backed	securities
Asset-backed	 securities	 (ABS)	 are	 the	bonds	 that	 are	 created	by	 securitisation.
The	ABS	 notes	 are	 sold	 to	 a	 diverse	 group	 of	 investors,	 and	 are	 rated	 by	 the
credit	rating	agencies	on	the	basis	of	a	number	of	factors.	These	factors	include
the	quality	of	the	collateral	pool,	as	well	as	any	other	features,	known	as	credit
enhancements,	 that	 are	 part	 of	 the	 securitisation.	However,	 the	 credit	 rating	 is
independent	of	the	credit	quality	of	the	originating	institution.

Note	tranching
The	notes	issued	in	a	securitisation	represent	the	liability	side	of	the	transaction,
against	 the	 underlying	 assets.	 More	 than	 one	 class	 of	 securities	 is	 issued,	 a



process	 known	 as	 tranching.	 Tranched	 notes	 exhibit	 different	 risk-reward
features	because	they	rank	in	order	of	seniority.	Hence	they	have	different	credit
ratings	as	well	 as	different	coupons.	The	most	 junior	note	 is	usually	not	 rated,
and	 is	 also	 known	 as	 the	 equity	 piece.	 This	 note	 is	 usually	 retained	 by	 the
originator,	 and	 is	 the	 first	 to	 suffer	 loss	 if	 the	asset	 collateral	pool	experiences
loss.	A	 good	 analogy	 for	 the	 equity	 note	 is	 the	 excess	 payable	 by	 the	 insured
party	for	an	insurance	policy.	By	accepting	this	excess,	the	insured	party	reduces
his	premium;	likewise,	the	equity	holder	is	able	to	lower	the	rate	payable	by	the
issuer.

Underlying	assets
Virtually	 any	 asset	 that	 carries	 a	 present	 and/or	 future	 cash	 flow	 can	 be
securitised,	and	a	very	wide	variety	of	assets	can	be	securitised.	Assets	that	have
been	securitised	in	the	past	include:

residential	and	commercial	mortgages;
real-estate	investment	trusts;
consumer	 debt	 including	 credit	 card	 receivables,	 auto-loans	 and	 student
loans;
bank	 assets	 such	 as	 corporate	 loans,	 non-performing	 loans,	 and	 small-and
medium-sized	enterprise	(SME)	loans;
commercial	 lease	receivables,	such	as	office	equipment	 leases	and	aircraft
leases;
trade	receivables;
cash	 flow	 revenue	 from	 public	 houses,	 nursing	 homes,	 airports,	 hospitals
and	museums;
whole	 businesses,	 which	 is	 the	 securitisation	 of	 an	 entire	 company’s
operating	assets	and	cash	flow.

In	theory	any	asset	that	generates	cash	is	one	that	can	be	securitised.	One-off
transactions	 of	 esoteric	 assets	 that	 fall	 outside	 the	 above	 categories	 are	 not
uncommon.

Administrator	and	servicer
ABS	transactions	require	the	services	of	third	parties	in	a	way	that	plain	vanilla
bonds	 do	 not.	 Servicing	 is	 the	 process	 of	 administering	 the	 underlying	 assets,
including	 collecting	 interest	 and	 redemption	 payments,	 following	 up	 late



payments	and	passing	funds	on	to	the	SPV.	The	servicer	in	a	deal	is	usually	the
originator.

Structural	features
A	wide	 variety	 of	 structural	 features	 are	 employed	 in	 the	ABS	market.	 These
include:

pass-through:	 this	 is	when	 redemption	 payments	 on	 underlying	 assets	 are
passed	 straight	 through	 to	 noteholders.	Most	 asset	 classes	 are	 amortising;
that	is,	the	principal	amount	is	paid	down	over	a	period	of	time.	Also,	assets
such	 as	mortgages	 are	 usually	 paid	 down	 some	 time	 ahead	 of	 their	 legal
maturity	date.	When	this	happens	the	redemption	payments	are	used	to	pay
down	note	principal	values,	as	and	when	they	come	in.	It	is	not	possible	to
know	with	certainty	when	 these	pay-downs	will	 happen,	 as	 it	 depends	on
the	speed	of	repayment	of	the	assets.	Models	are	used	to	estimate	the	time
of	this	prepayment;
overcollateralisation:	this	is	the	process	of	issuing	notes	to	a	lower	nominal
value	 than	 the	 value	 of	 the	 underlying	 assets.	 For	 example,	 a	 USD500
million	pool	 of	 bank	 loans	 being	 securitised	 to	 back	 an	 issue	of	USD475
million	of	notes;
subordination:	in	the	ABS	market,	this	is	the	level	of	debt	that	is	junior	to
any	particular	tranche	of	note.	For	example,	if	an	ABS	transaction	consists
of	A,	B,	C	and	D	notes,	 the	subordination	of	 the	B	note	 is	 the	amount	of
debt	 in	 the	C	and	D	notes.	Subordinated	debt	 is	paid	down	only	after	 the
due	amount	on	senior	notes	has	been	paid;
revolving	structures:	this	is	an	arrangement	often	used	in	the	securitisation
of	 short-dated	 asset	 classes,	 such	 as	 credit	 card	 debt	 or	 equipment
receivables.	In	such	structures,	assets	are	purchased	on	a	rolling	basis,	with
note	issue	proceeds	being	used	to	purchase	new	assets,	the	cash	flows	from
which	are	used	to	pay	note	interest.	When	the	revolving	period	is	over,	the
principal	is	used	to	pay	down	notes	on	an	amortising	basis;
credit	 enhancement:	 this	 is	 the	 provision	 of	 various	 facilities	 designed	 to
provide	investor	comfort	with	regard	to	the	notes’	credit	risk.	These	include
a	 bank	 liquidity	 line	 and	 overcollateralisation,	 as	 well	 as	 a	 cash	 reserve
account	 and	 the	 excess	 interest	 spread	 generated	 by	 the	 difference	 in
interest	rates	on	assets	and	liabilities.

From	the	point	of	view	of	a	bank	originator,	it	is	important	to	understand	how



securitisation	can	be	used	as	part	of	balance	sheet	management	and	as	a	funding
tool.	It	is	also	necessary	to	be	aware	of	the	features	of	a	transaction	that	would
make	 it	 attractive	 to	 investors,	 such	 that	 the	 deal	 can	 be	 placed	 at	 the	 rate	 of
interest	that	makes	it	worthwhile	to	the	bank.
Part	 IV	 of	 this	 book	 begins	 with	 an	 introduction	 to	 the	 key	 concepts	 of

securitisation,	and	the	motivations	behind	it.	It	then	looks	at	specific	deal	types,
including	 ABS,	 MBS,	 CDOs	 and	 SIVs.	 We	 also	 look	 at	 structured	 funding
vehicles,	 which	 are	 transactions	 used	 to	 raise	 funding	 as	 well	 as	 diversify
funding	sources.



CHAPTER	18

Introduction	to	Securitisation1

Securitisation	is	an	important	ALM	tool	for	banks.	In	this	chapter	we	introduce
the	basic	concepts	of	securitisation	and	look	at	the	motivation	behind	their	use,
as	 well	 as	 their	 economic	 impact.	 We	 also	 illustrate	 the	 process	 with	 an
hypothetical	case	study.

The	concept	of	securitisation
Securitisation	is	a	well-established	practice	in	the	global	debt	capital	markets.	It
refers	 to	 the	 sale	of	assets,	which	generate	cash	 flows	 from	 the	 institution	 that
owns	 the	 assets,	 to	 another	 company	 that	 has	 been	 specifically	 set	 up	 for	 the
purpose	 of	 acquiring	 them,	 and	 the	 issuing	 of	 notes	 by	 this	 second	 company.
These	notes	are	backed	by	the	cash	flows	from	the	original	assets.	The	technique
was	 introduced	 initially	 as	 a	 means	 of	 funding	 for	 US	 mortgage	 banks.
Subsequently,	 the	 technique	 was	 applied	 to	 other	 assets	 such	 as	 credit	 card
payments	and	equipment	leasing	receivables.	It	has	also	been	employed	as	part
of	ALM,	as	a	means	of	managing	balance	sheet	risk.
Securitisation	 allows	 institutions	 such	 as	 banks	 and	 corporations	 to	 convert

assets	that	are	not	readily	marketable	–	such	as	residential	mortgages	or	car	loans
–	into	rated	securities	that	are	tradeable	in	the	secondary	market.	The	investors
that	buy	these	securities	gain	exposure	to	these	types	of	original	assets	that	they
would	not	otherwise	have	access	 to.	The	technique	is	well	established	and	was
first	 introduced	by	mortgage	banks	 in	 the	United	States	during	 the	1970s.	The
synthetic	securitisation	market	was	established	much	more	recently,	dating	from
1997.	The	key	difference	between	cash	and	synthetic	securitisation	is	that	in	the
former	 the	 assets	 in	 question	 are	 actually	 sold	 to	 a	 separate	 legal	 company,
known	as	 a	 special	purpose	vehicle	 (SPV).2	This	does	not	occur	 in	 a	 synthetic
transaction,	as	we	shall	see.
Sundaresan	(1997,	p.	359)	defines	securitisation	as:
...	a	framework	in	which	some	illiquid	assets	of	a	corporation	or	a	financial



institution	 are	 transformed	 into	 a	 package	 of	 securities	 backed	 by	 these
assets,	 through	 careful	 packaging,	 credit	 enhancements,	 liquidity
enhancements	and	structuring.
The	 process	 of	 securitisation	 creates	 asset-backed	 bonds.	 These	 are	 debt

instruments	 that	 have	 been	 created	 from	 a	 package	 of	 loan	 assets	 on	 which
interest	 is	 payable,	 usually	 on	 a	 floating	 basis.	 The	 asset-backed	 market	 is	 a
large,	 diverse	 market	 containing	 a	 wide	 range	 of	 instruments.	 Techniques
employed	by	investment	banks	today	enable	an	entity	to	create	a	bond	structure
from	any	type	of	cash	flow.	Assets	that	have	been	securitised	include	loans	such
as	residential	mortgages,	car	loans	and	credit	card	loans.	The	loans	form	assets
on	a	bank	or	finance	house	balance	sheet,	which	are	packaged	together	and	used
as	 backing	 for	 an	 issue	 of	 bonds.	 The	 interest	 payments	 on	 the	 original	 loans
form	the	cash	flows	used	to	service	the	new	bond	issue.	Traditionally,	mortgage-
backed	 bonds	 are	 grouped	 in	 their	 own	 right	 as	 mortgage-backed	 securities
(MBS),	while	all	other	securitisation	issues	are	known	as	asset-backed	bonds	or
ABS.
Figure	18.1	shows	the	growth	in	securitisation	markets	during	the	1990s.

Figure	18.1	Asset-backed	securities,	notional	amounts	outstanding
Sources:	BBA,	ISMA,	Federal	Reserve.

Market	participants
The	securitisation	process	involves	a	number	of	participants.	In	the	first	instance
there	 is	 the	 originator,	 the	 firm	 whose	 assets	 are	 being	 securitised.	 The	 most
common	process	involves	an	issuer	acquiring	the	assets	from	the	originator.	The
issuer	is	usually	a	company	that	has	been	specially	set	up	for	the	purpose	of	the



securitisation	and	is	the	SPV,	and	is	usually	domiciled	offshore.	The	creation	of
an	 SPV	 ensures	 that	 the	 underlying	 asset	 pool	 is	 held	 separate	 from	 the	 other
assets	 of	 the	 originator.	This	 is	 done	 so	 that	 in	 the	 event	 that	 the	 originator	 is
declared	bankrupt	or	insolvent,	the	impact	on	the	original	assets	is	minimised.
This	 last	 is	 often	 the	 responsibility	 of	 a	 trustee.	 The	 issuer	 trustee	 is

responsible	for	looking	after	the	interests	of	bondholders.	Its	roles	include:
representing	the	interests	of	investors	(noteholders);
monitoring	 the	 transaction	 and	 issuer	 to	 see	 if	 any	 violation	 of	 the	 deal
covenants	has	occurred;
enforcing	the	rights	of	the	noteholders	in	the	event	of	bankruptcy.

The	security	trustee	is	responsible	for	undertaking	the	following	duties:
holding	the	security	interest	in	the	underlying	collateral	pool;
liaising	with	the	manager	of	the	underlying	collateral;
acting	under	the	direction	of	the	note	trustee	in	the	event	of	default.

By	holding	the	assets	within	an	SPV	framework,	defined	in	formal	legal	terms,
the	financial	status	and	credit	rating	of	the	originator	becomes	almost	irrelevant
to	the	bondholders.	The	process	may	also	involve	credit	enhancements,	in	which
a	 third-party	guarantee	of	 credit	quality	 is	obtained,	 so	 that	notes	 issued	under
the	securitisation	are	often	rated	at	investment	grade	and	up	to	triple-A	grade.

Example	18.1:	Special	purpose	vehicles
The	 key	 to	 undertaking	 securitisation	 is	 the	 special	 purpose	 vehicle	 or	 SPV.	 They	 are	 also
known	as	special	purpose	entities	(SPE)	or	special	purpose	companies	(SPC).	They	are	distinct
legal	entities	that	act	as	the	“company”	through	which	a	securitisation	is	undertaken.	They	act
as	a	form	of	repackaging	vehicle,	used	to	transform,	convert	or	create	risk	structures	that	can	be
accessed	by	a	wider	range	of	investors.	Essentially	they	are	a	legal	entity	to	which	assets	such
as	mortgages,	credit	card	debt	or	synthetic	assets	such	as	credit	derivatives	are	transferred,	and
from	 which	 the	 original	 credit	 risk/reward	 profile	 is	 transformed	 and	 made	 available	 to
investors.	An	originator	will	use	SPVs	to	increase	liquidity	and	to	make	liquid	risks	that	cannot
otherwise	be	traded	in	any	secondary	market.
An	SPV	 is	 a	 legal	 trust	 or	 company	 that	 is	 not,	 for	 legal	 purposes,	 linked	 in	 any	way	 to	 the
originator	of	the	securitisation.	As	such	it	is	bankruptcy-remote	from	the	sponsor.	If	the	sponsor
suffers	 financial	difficulty	or	 is	declared	bankrupt,	 this	will	have	no	 impact	on	 the	SPV,	and
hence	 no	 impact	 on	 the	 liabilities	 of	 the	 SPV	with	 respect	 to	 the	 notes	 it	 has	 issued	 in	 the
market.	Investors	have	credit	risk	exposure	only	to	the	underlying	assets	of	the	SPV3.
To	 secure	 favourable	 tax	 treatment,	 SPVs	 are	 frequently	 incorporated	 in	 offshore	 business
centres	such	as	Jersey	or	the	Cayman	Islands,	or	in	jurisdictions	that	have	set	up	SPV-friendly
business	 legislation	such	as	Ireland	or	The	Netherlands.	The	choice	of	 location	for	an	SPV	is
dependant	on	a	number	of	 factors	as	well	as	 taxation	concerns,	such	as	operating	costs,	 legal
requirements	and	investor	considerations.4	The	key	issue	is	taxation	however;	the	sponsor	will



want	 all	 cash	 flows	 both	 received	 and	 paid	 out	 by	 the	 SPV	 to	 attract	 low	 or	 no	 tax.	 This
includes	withholding	tax	on	coupons	paid	on	notes	issued	by	the	SPV.	In	other	words,	the	SPV
must	be	set	up	as	a	tax-neutral	entity.
SPVs	are	used	in	a	wide	variety	of	applications	and	are	an	important	element	of	the	market	in
structured	 credit	 products.	 An	 established	 application	 is	 in	 conjunction	 with	 an	 asset	 swap,
when	an	SPV	is	used	to	securitise	the	asset	swap	so	that	it	becomes	available	to	investors	who
cannot	 otherwise	 access	 it.	 Essentially,	 the	 SPV	will	 purchase	 the	 asset	 swap	 and	 then	 issue
notes	to	the	investor,	who	gains	an	exposure	to	the	original	asset	swap	albeit	indirectly.	This	is
illustrated	in	Figure	18.2.

Figure	18.2	Asset	swap	package	securitised	and	economic	effect	sold	on
by	SPV

The	most	common	purpose	for	which	an	SPV	is	set	up	is	a	cash	flow	securitisation,	in	which
the	sponsoring	company	sells	assets	off	its	balance	sheet	to	the	SPV,	which	funds	the	purchase
of	these	assets	by	issuing	notes.	The	revenues	received	by	the	assets	are	used	to	pay	the	liability
of	 the	 issued	 overlying	 notes.	 Of	 course,	 the	 process	 itself	 has	 transformed	 previously
untradeable	assets	such	as	residential	mortgages	into	tradeable	ones,	and	freed	up	the	balance
sheet	of	the	originator.
SPVs	are	also	used	for	the	following	applications:

converting	 the	 currency	 of	 underlying	 assets	 into	 another	 currency	 more
acceptable	to	investors,	by	means	of	a	currency	swap;
issuing	credit-linked	notes.	Unlike	CLNs	issued	by	originators	direct,	CLNs	issue
by	 SPVs	 do	 not	 have	 any	 credit-linkage	 to	 the	 sponsoring	 entity.	 The	 note	 is
linked	 instead	 to	assets	 that	have	been	 sold	 to	 the	SPV,	and	 its	performance	 is
dependent	on	the	performance	of	these	assets.	Another	type	of	credit-linked	SPV
is	when	investors	select	the	assets	that	(effectively)	collateralise	the	CLN	and	are
held	by	 the	SPV.	The	SPV	 then	 sells	 credit	 protection	 to	 a	 swap	 counterparty,
and	on	occurrence	of	a	credit	event	the	underlying	securities	are	sold	and	used	to
pay	the	SPV	liabilities.	Yet	another	type	of	SPV-issued	CLN	references	a	third-
party	bond	or	bonds	 that	 are	not	used	by	 the	SPV,	but	 to	which	 its	 returns	are
linked;
transforming	 illiquid	 assets	 into	 liquid	 ones.	 Certain	 assets	 such	 as	 trade
receivables,	 equipment	 lease	 receivables	 or	 even	 more	 exotic	 assets	 such	 as
museum	entry-fee	 receipts	are	not	 tradeable	 in	any	 form,	but	can	be	made	 into
tradeable	notes	via	securitisation.

For	 legal	purposes	an	SPV	 is	 categorised	as	either	 a	Company	or	 a	Trust.	The	 latter	 is	more
common	in	the	US	market,	and	its	interests	are	represented	by	a	Trustee,	which	is	usually	the



Agency	 services	 department	 of	 a	 bank	 such	 as	 the	 Bank	 of	 New	 York	 or	 Citibank,	 or	 a
specialist	 Trust	 company	 such	 as	 Wilmington	 Trust.	 In	 the	 euromarkets,	 SPVs	 are	 often
incorporated	as	companies	instead	of	Trusts.
After	 the	 Enron	 episode,	 when	 SPVs	 were	 seen	 to	 be	 used	 to	 assist	 fraudulent	 activity,
accounting	rules	were	changed	to	the	extent	that	banking	groups	must	now	consolidate	all	legal
entities	into	one	set	of	accounts.	Under	the	US	accounting	rule,	Fin	46	R,	banks	that	report	their
result	 under	 US	 GAAP	 are	 required	 to	 consolidate	 SPVs,	 including	 ABCP	 and	 other
securitisation	 SPVs.	 However,	 it	 is	 possible	 to	 avoid	 the	 consolidation	 requirement	 if	 the
originator	 can	 show	 that	 the	 first-loss	 piece	 in	 a	 transaction	 has	 been	 sold	 or	 otherwise
transferred	 to	 a	 genuine	 third-party.	 This	 is	 an	 incentive	 for	 banks	 to	 not	 retain	 the	 equity
tranche	in	a	securitisation;	there	are	also	advantages	to	so	doing	under	the	Basel	II	regime	(see
Chapter	27).
The	SPV-consolidation	issue	is	also	relevant	in	Europe,	where	it	is	required	under	International
Accounting	Standards	(ISA)	rules.	Again,	in	some	cases	consolidation	of	an	SPV	into	the	group
accounts	may	be	avoidable	if	the	first-loss	piece	in	the	deal	is	held	by	a	third	party.

Reasons	for	undertaking	securitisation
The	 driving	 force	 behind	 securitisation	 has	 been	 the	 need	 for	 banks	 to	 realise
value	 from	 the	 assets	 on	 their	 balance	 sheet.	 Typically,	 these	 assets	 are
residential	mortgages,	corporate	loans,	and	retail	loans	such	as	credit	card	debt.
Let	us	consider	the	factors	that	might	lead	a	financial	institution	to	securitise	part
of	its	balance	sheet.	These	might	be	the	following:

if	revenues	received	from	assets	remain	roughly	unchanged	but	the	size	of
assets	has	decreased,	there	will	be	an	increase	in	the	return	on	equity	ratio;
where	 the	 level	 of	 capital	 required	 to	 support	 the	 balance	 sheet	 will	 be
reduced,	 which	 again	 can	 lead	 to	 cost	 savings	 or	 allow	 the	 institution	 to
allocate	the	capital	to	other,	perhaps	more	profitable,	business;
to	obtain	cheaper	 funding:	 frequently	 the	 interest	payable	on	asset-backed
securities	 is	 considerably	 below	 the	 level	 receivable	 on	 the	 underlying
loans.	This	creates	a	cash	surplus	for	the	originating	entity.

In	 other	 words,	 the	 main	 reasons	 that	 a	 bank	 securitises	 part	 of	 its	 balance
sheet	 is	 for	one	or	all	of	 the	following	reasons,	all	of	which	form	part	of	bank
ALM	to	one	degree	or	another:

funding	the	assets	it	owns;
balance	sheet	capital	management;
risk	management	and	credit-risk	transfer.

We	shall	now	consider	each	of	these	in	turn.



Funding
Banks	can	use	securitisation	to:	(i)	support	rapid	asset	growth;	(ii)	diversify	their
funding	 mix,	 and	 reduce	 the	 cost	 of	 funding,	 and	 (iii)	 reduce	 maturity
mismatches.
The	 market	 for	 asset-backed	 securities	 is	 large,	 with	 an	 estimated	 size	 of

USD1,000	 billion	 invested	 in	ABS	 issues	worldwide	 annually,	 of	which	USD
150	billion	 is	 in	 the	European	market	 alone.5	Access	 to	 this	 source	 of	 funding
enables	a	bank	to	grow	its	loan	books	at	a	faster	pace	than	if	they	were	reliant	on
traditional	funding	sources	alone.	For	example,	in	the	United	Kingdom	a	former
building	 society	 turned	 bank,	 Northern	 Rock	 pic,	 has	 taken	 advantage	 of
securitisation	to	back	its	growing	share	of	the	UK	residential	mortgage	market.
Securitising	 assets	 also	 allows	 a	 bank	 to	 diversify	 its	 funding	 mix.	 Banks
generally	do	not	wish	to	be	reliant	on	a	single	or	just	a	few	sources	of	funding,	as
this	can	be	high	risk	 in	 times	of	market	difficulty.	Banks	aim	to	optimise	 their
funding	between	a	mix	of	retail,	interbank	and	wholesale	sources.	Securitisation
has	a	key	 role	 to	play	 in	 this	mix.	 It	 also	enables	a	bank	 to	 reduce	 its	 funding
costs.	This	is	because	the	securitisation	process	de-links	the	credit	rating	of	the
originating	institution	from	the	credit	rating	of	the	issued	notes.	Typically,	most
of	the	notes	issued	by	SPVs	will	be	higher	rated	than	the	bonds	issued	directly
by	 the	 originating	 bank	 itself.	While	 the	 liquidity	 of	 the	 secondary	market	 in
ABS	is	frequently	lower	than	that	of	the	corporate	bond	market,	and	this	adds	to
the	 yield	 payable	 by	 an	 ABS,	 it	 is	 frequently	 the	 case	 that	 the	 cost	 to	 the
originating	institution	of	issuing	debt	is	still	lower	in	the	ABS	market	because	of
the	latter’s	higher	rating.	Finally,	there	is	the	issue	of	maturity	mismatches.	The
business	 of	 bank	 ALM	 is	 inherently	 one	 of	 maturity	 mismatch,	 since	 a	 bank
often	funds	long-term	assets	such	as	residential	mortgages,	with	short-term	asset
liabilities	 such	 as	 bank	 account	 deposits	 or	 interbank	 funding.	 This	 can	 be
reduced	via	securitisation,	as	the	originating	bank	receives	funding	from	the	sale
of	the	assets,	and	the	economic	maturity	of	the	issued	notes	frequently	matches
that	of	the	assets.



Balance	sheet	capital	management
Banks	 use	 securitisation	 to	 improve	 balance	 sheet	 capital	 management.	 This
provides:	 (i)	 regulatory	 capital	 relief;	 (ii)	 economic	 capital	 relief;	 and	 (iii)
diversified	sources	of	capital.
As	stipulated	in	the	Bank	for	International	Settlements	(BIS)	capital	rules,6	also

known	as	the	Basel	rules,	banks	must	maintain	a	minimum	capital	level	for	their
assets,	 in	 relation	 to	 the	 risk	of	 these	 assets.	Under	Basel	 I,	 for	 every	$100	of
risk-weighted	 assets,	 a	 bank	 must	 hold	 at	 least	 $8	 of	 capital;	 however,	 the
designation	 of	 each	 asset’s	 risk-weighting	 is	 restrictive.	 For	 example,	with	 the
exception	 of	mortgages,	 customer	 loans	 are	 100%	 risk-weighted	 regardless	 of
the	 underlying	 rating	 of	 the	 borrower	 or	 the	 quality	 of	 the	 security	 held.	 The
anomalies	that	this	raises,	which	need	not	concern	us	here,	are	being	addressed
by	 the	Basel	 II	 rules	 that	 become	 effective	 from	 2007	 or	 2008	 (depending	 on
jurisdiction).	However,	 the	Basel	 I	 rules,	which	have	been	 in	place	 since	1988
(and	effective	from	1992),	have	been	a	driving	force	behind	securitisation.	As	an
SPV	is	not	a	bank,	it	is	not	subject	to	Basel	rules	and	it	therefore	only	needs	such
capital	 that	 is	 economically	 required	 by	 the	 nature	 of	 the	 assets	 they	 contain.
This	 is	 not	 a	 set	 amount,	 but	 is	 significantly	 below	 the	 8%	 level	 required	 by
banks	 in	 all	 cases.	 Although	 an	 originating	 bank	 does	 not	 obtain	 100%
regulatory	 capital	 relief	 when	 it	 sells	 assets	 off	 its	 balance	 sheet	 to	 an	 SPV,
because	 it	 will	 have	 retained	 a	 “first-loss”	 piece	 out	 of	 the	 issued	 notes,	 its
regulatory	capital	charge	will	be	significantly	reduced	after	the	securitisation.7

To	 the	 extent	 that	 securitisation	 provides	 regulatory	 capital	 relief,	 it	 can	 be
thought	 of	 as	 an	 alternative	 to	 capital	 raising,	 compared	 with	 the	 traditional
sources	of	Tier	1	(equity),	preferred	shares,	and	perpetual	loan	notes	with	step-
up	 coupon	 features.	 By	 reducing	 the	 amount	 of	 capital	 that	 has	 to	 be	 used	 to
support	the	asset	pool,	a	bank	can	also	improve	its	return-on-equity	(ROE)	value.
This	is	received	favourably	by	shareholders.



Risk	management
Once	assets	have	been	securitised,	the	credit	risk	exposure	on	these	assets	for	the
originating	bank	is	reduced	considerably	and,	if	the	bank	does	not	retain	a	first-
loss	 capital	 piece	 (the	most	 junior	 of	 the	 issued	 notes),	 it	 is	 removed	 entirely.
This	is	because	assets	have	been	sold	to	the	SPV.	Securitisation	can	also	be	used
to	remove	non-performing	assets	from	banks’	balance	sheets.	This	has	the	dual
advantage	of	removing	credit	risk	and	removing	a	potentially	negative	sentiment
from	the	balance	sheet,	as	well	as	freeing	up	regulatory	capital.	Further,	there	is
a	potential	upside	from	securitising	such	assets,	if	any	of	them	start	performing
again,	or	there	is	a	recovery	value	obtained	from	defaulted	assets,	the	originator
will	receive	any	surplus	profit	made	by	the	SPV.



Benefits	of	securitisation	to	investors
Investor	 interest	 in	 the	 ABS	market	 has	 been	 considerable	 from	 the	 market’s
inception.	 This	 is	 because	 investors	 perceive	 asset-backed	 securities	 as
possessing	a	number	of	benefits.	Investors	can:

diversify	sectors	of	interest;
access	different	(and	sometimes	superior)	risk-reward	profiles;
access	sectors	that	are	otherwise	not	open	to	them.

A	key	benefit	of	securitisation	notes	is	the	ability	to	tailor	risk-return	profiles.
For	example,	if	there	is	a	lack	of	assets	of	any	specific	credit	rating,	these	can	be
created	 via	 securitisation.	 Securitised	 notes	 frequently	 offer	 better	 risk-reward
performance	 than	 corporate	 bonds	 of	 the	 same	 rating	 and	maturity.	While	 this
might	seem	peculiar	(why	should	one	AA-rated	bond	perform	better	in	terms	of
credit	 performance	 than	 another	 just	 because	 it	 is	 asset-backed?),	 this	 often
occurs	because	the	originator	holds	the	first-loss	piece	in	the	structure.
A	holding	 in	 an	ABS	 also	 diversifies	 the	 risk	 exposure.	 For	 example,	 rather

than	invest	$100	million	in	a	AA-rated	corporate	bond	and	be	exposed	to	“event
risk”	associated	with	the	issuer,	investors	can	gain	exposure	to,	say,	100	pooled
assets	with	a	collective	AA	rating.	These	pooled	assets	will	clearly	have	 lower
concentration	risk.
Investors	also	benefit	from	the	superior	ratings	migration	of	structured	finance

securities	 over	 vanilla	 Eurobonds.	 This	 is	 shown	 in	 Figure	 18.3,	 which	 is
Moody’s	annual	ratings	transition	matrix	for	June	2006.

Figure	18.3	Moody’s	annual	ratings	transition	matrix,	June	2006
Source:	Moody’s.	Reproduced	with	permission.





Example	18.2	(i):	Summary	of	motivations	for	undertaking	securitisation
A	summary	of	 reasons	why	banks	undertake	securitisation	 is	given	below;	many	 transactions
fulfil	a	number	of	these	objectives	simultaneously:

reducing	and	releasing	regulatory	capital;
increasing	RoE	and	RoA;
increasing	 mortgage	 lending	 capacity,	 and	 growing	 asset	 books	 quicker	 than
would	be	possible	through	the	normal	course	of	business;
improving	the	bank’s	cost-to-income	ratio;
diversifying	funding	sources;
increasing	market	share;
preserving	 customer	 relationships	 with	 obligor	 clients	 whose	 assets	 are
securitised;
with	regard	to	non-performing	loan	(NPL)	assets:

transferring	the	risk	associated	with	NPL	assets
freeing	up	capital	for	employment	elsewhere;

providing	positive	research	material	for	equity	analysts.

Example	18.2	(II):	Parties	to	the	deal



Rating	agencies
Rating	agencies	undertake	due	diligence	on	the	transaction	and	assign	the	rating	to	the	issued
liabilities.



Lawyers
The	originator,	arranger	and	Trustee	will	assign	external	counsel	to	draft	and	review	the	legal
documents	that	describe	the	deal.

Servicer/Administrator
The	 servicer	 administers	 the	 underlying	 assets	 in	 the	 portfolio.	 This	 includes	 monitoring	 of
loans/bonds,	collection	of	interest,	enforcing	late	payments	and	producing	statements.	This	role
is	 often	 retained	 by	 the	 administrator,	 although	 third-party	 servicing	 firms	 also	 exist.	 The
quality	and	reputation	of	the	servicer	is	considered	by	the	rating	agencies	when	they	assign	the
transaction	rating.



Monoline	insurer
A	specialist	class	of	investor,	known	as	a	monoline	insurer,	is	available	to	provide	a	“wrap”	or
guarantee	 of	 the	 ABS	 notes,	 in	 return	 for	 a	 fee.	 This	 acts	 as	 a	 credit	 enhancement	 to	 the
transaction,	 particularly	 if	 a	AAA	 rating	 for	 the	 senior	note	 is	 dependent	on	 availability	of	 a
monoline	insurance	wrap.



Bank	counterparty	services
A	transaction	may	require	one,	more	or	all	of	the	following	in	its	structure:

interest-rate	swap	and/or	FX	swap,	to	hedge	interest-rate	and	FX	risk	where	there
is	a	mismatch	between	the	assets	and	liabilities	of	the	vehicle;
committed	liquidity	line,	to	be	drawn	on	to	cover	principal	and	interest	payments
in	the	event	that	the	SPV	cannot	make	them;
GIC,	to	act	as	a	reserve	in	which	the	proceeds	of	note	issuance	are	invested.

These	services	are	provided	by	a	bank	or	banks,	which	act	as	counterparty	to	the	SPV.



Depositary
The	 depositary	 for	 a	 Eurobond	 issue	 is	 responsible	 for	 the	 safekeeping	 of	 securities.	 The
common	depositary	is	responsible	for:

representing	Euroclear	and	Clearstream,	and	facilitating	delivery-versus-payment
of	 the	 primary	 market	 issue	 by	 collecting	 funds	 from	 the	 investors,	 taking
possession	of	the	temporary	global	note	(which	allows	securities	to	be	released	to
investors),	and	making	a	single	payment	of	funds	to	the	issuer;
holding	 the	 temporary	 global	 note	 in	 safe	 custody,	 until	 it	 is	 exchanged	 for
definitive	notes	or	a	permanent	global	note.



Trustee
An	issuer	may	appoint	a	trustee	to	represent	the	interests	of	investors.	In	the	event	of	default,
the	trustee	is	required	to	discharge	its	duties	on	behalf	of	bondholders.	A	trustee	has	a	variety	of
powers	and	discretion,	which	are	stated	formally	 in	 the	 issue	 trust	deed,	and	 these	 include	 its
duties	in	relation	to	the	monitoring	of	covenants,	and	duties	to	bondholders.



Custodian
A	custodian	provides	safekeeping	services	for	securities	belonging	to	a	client.	The	client	may
be	an	institutional	investor	such	as	a	pension	fund,	that	requires	a	portfolio	of	securities	in	many
locations	 to	 be	 kept	 in	 secure	 custody	 on	 their	 behalf.	 As	 well	 as	 holding	 securities,	 the
custodian	usually	manages	corporate	actions	such	as	dividend	payments.

Example	18.2	(iii):	ABS	terminology



Master	Trust
A	legal	structure	that	allows	for	repeat	issuances	of	notes	from	the	same	vehicle,	usually	where
the	underlying	asset	pool	that	is	being	securitised	is	a	revolving	pool.	Common	for	credit	card
ABS	and	residential	MBS	transactions.



Static	pool
A	pool	of	assets	 that	does	not	change;	 that	 is,	 the	assets	 in	 the	pool	at	deal	 inception	 remain
there	to	the	end	of	the	deal’s	life.	There	is	no	removal	or	addition	of	assets.



Soft	bullet
A	bond	that	has	an	expected	redemption	date,	but	this	date	is	not	its	formal	legal	maturity.	If	the
bond	does	not	redeem	on	this	date,	it	is	not	an	event	of	default.

Pass-through
Where	 the	 repayments	of	underlying	assets	are	used	 to	 redeem	overlying	bonds	as	and	when
they	 occurr.	 This	 creates	 uncertainty	when	 determining	weighted-average	 life	 (WAL)	 of	 the
notes.



Sequential	pay
A	 term	 referring	 to	 the	 process	whereby	 senior	 bonds	 in	 the	 liability	 structure	 are	 redeemed
fully,	before	amortisation	of	the	junior	note	classes	can	begin.

Pro-rata
Senior	and	junior	bonds	are	redeemed	at	the	same	time	pro-rata.	However,	triggers	are	in	place
that	 kick	 in	 to	 revert	 to	 a	 sequential	 pay	 structure	 should	 the	 collateral	 pool	 performance
deteriorate,	such	that	it	cannot	support	the	liabilities	in	full.

The	process	of	securitisation
We	now	look	at	the	process	of	securitisation,	the	nature	of	the	SPV	structure	and
issues	such	as	credit	enhancements	and	the	cash	flow	“waterfall”.
The	 securitisation	 process	 involves	 a	 number	 of	 participants.	 In	 the	 first

instance	there	is	the	originator,	the	firm	whose	assets	are	being	securitised.	The
most	 common	 process	 involves	 an	 issuer	 acquiring	 the	 assets	 from	 the
originator.	The	issuer	is	usually	a	company	that	has	been	specially	set	up	for	the
purpose	 of	 the	 securitisation,	 which	 is	 the	 SPV	 and	 is	 usually	 domiciled
offshore.	The	creation	of	an	SPV	ensures	that	the	underlying	asset	pool	is	held
separate	from	the	other	assets	of	the	originator.	This	is	done	so	that	in	the	event
that	 the	 originator	 is	 declared	 bankrupt	 or	 insolvent,	 the	 assets	 that	 have	 been
transferred	to	the	SPV	will	not	be	affected.	This	is	known	as	being	bankruptcy-
remote.	Conversely,	 if	 the	underlying	assets	begin	 to	deteriorate	 in	quality	and
are	subject	to	a	ratings	downgrade,	investors	have	no	recourse	to	the	originator.
By	holding	the	assets	within	an	SPV	framework,	defined	in	formal	legal	terms,

the	financial	status	and	credit	rating	of	the	originator	becomes	almost	irrelevant
to	 the	 bondholders.	 The	 process	 of	 securitisation	 often	 involves	 credit
enhancements,	 in	which	a	third-party	guarantee	of	credit	quality	is	obtained,	so
that	notes	issued	under	the	securitisation	are	often	rated	at	investment	grade	and
up	to	AAA-grade.
The	process	of	structuring	a	securitisation	deal	ensures	that	the	liability	side	of

the	SPV	–	the	issued	notes	–	carries	a	lower	cost	than	the	asset	side	of	the	SPV.
This	 enables	 the	 originator	 to	 secure	 lower	 cost	 funding	 that	 it	 would	 not
otherwise	be	able	to	obtain	in	the	unsecured	market.	This	is	a	tremendous	benefit
for	institutions	with	lower	credit	ratings.
Figure	18.4	illustrates	the	process	of	securitisation	in	simple	fashion.



Figure	18.4	The	securitisation	process



Mechanics	of	securitisation
Securitisation	 involves	 a	 “true	 sale”	 of	 the	 underlying	 assets	 from	 the	 balance
sheet	of	the	originator.	This	is	why	a	separate	legal	entity,	the	SPV,	is	created	to
act	 as	 the	 issuer	 of	 the	 notes.	 The	 assets	 being	 securitised	 are	 sold	 on	 to	 the
balance	sheet	of	the	SPV.	The	process	involves:

undertaking	 “due	 diligence”	 on	 the	 quality	 and	 future	 prospects	 of	 the
assets;
setting	up	the	SPV	and	then	effecting	the	transfer	of	assets	to	it;
underwriting	of	loans	for	credit	quality	and	servicing;
determining	the	structure	of	the	notes,	including	how	many	tranches	are	to
be	issued,	in	accordance	with	originator	and	investor	requirements;
the	rating	of	notes	by	one	or	more	credit-rating	agencies;
placing	of	notes	in	the	capital	markets.

The	sale	of	assets	to	the	SPV	needs	to	be	undertaken	so	that	it	is	recognised	as
a	 true	 legal	 transfer.	 The	 originator	 obtains	 legal	 counsel	 to	 advise	 it	 in	 such
matters.	 The	 credit	 rating	 process	 considers	 the	 character	 and	 quality	 of	 the
assets,	 and	 also	whether	 any	 enhancements	 have	 been	made	 to	 the	 assets	 that
will	 raise	 their	 credit	 quality.	This	 can	 include	over-collateralisation,	which	 is
when	 the	 principal	 value	 of	 notes	 issued	 is	 lower	 than	 the	 principal	 value	 of
assets	and	a	liquidity	facility	is	provided	by	a	bank.
A	key	consideration	for	the	originator	is	the	choice	of	the	underwriting	bank,

which	 structures	 the	 deal	 and	 places	 the	 notes.	 The	 originator	 awards	 the
mandate	for	its	deal	to	an	investment	bank	on	the	basis	of	fee	levels,	marketing
ability	and	track	record	with	assets	being	securitised.



SPV	structures
There	 are	 essentially	 two	 main	 securitisation	 structures:	 amortising	 (pass-
through)	 and	 revolving.	 A	 third	 type,	 the	 master	 trust,	 is	 used	 by	 frequent
issuers.



Amortising	structures
Amortising	 structures	 pay	 principal	 and	 interest	 to	 investors	 on	 a	 coupon-by-
coupon	 basis	 throughout	 the	 life	 of	 the	 security,	 as	 illustrated	 in	 Figure	 18.5.
They	 are	 priced	 and	 traded	 based	 on	 expected	maturity	 and	weighted-average
life	 (WAL),	 which	 is	 the	 time-weighted	 period	 during	 which	 principal	 is
outstanding.	 A	WAL	 approach	 incorporates	 various	 prepayment	 assumptions,
and	 any	 change	 in	 this	 prepayment	 speed	will	 increase	 or	 decrease	 the	 rate	 at
which	 principal	 is	 repaid	 to	 investors.	 Pass-through	 structures	 are	 commonly
used	in	residential	and	commercial	MBSs,	and	consumer	loan	ABS.

Figure	18.5	Amortising	cash	flow	structure



Revolving	structures
Revolving	 structures	 revolve	 the	 principal	 of	 the	 assets;	 that	 is,	 during	 the
revolving	 period,	 principal	 collections	 are	 used	 to	 purchase	 new	 receivables
which	 fulfill	 the	necessary	criteria.	The	 structure	 is	used	 for	 short-dated	assets
with	a	relatively	high	prepayment	speed,	such	as	credit	card	debt	and	auto-loans.
During	the	amortisation	period,	principal	payments	are	paid	to	investors	either	in
a	series	of	equal	installments	(controlled	amortisation)	or	principal	is	“trapped”
in	a	separate	account	until	the	expected	maturity	date	and	is	then	paid	in	a	single
lump	sum	to	investors	(soft	bullet).



Master	trust
Frequent	issuers	under	US	and	UK	law	use	master	trust	structures,	which	allow
multiple	 securitisations	 to	be	 issued	 from	 the	 same	SPV.	Under	 such	schemes,
the	originator	transfers	assets	to	the	master	trust	SPV.	Notes	are	then	issued	out
of	the	asset	pool	based	on	investor	demand.	Master	trusts	are	used	by	MBS	and
credit	card	ABS	originators.



Securitisation	note	tranching
As	illustrated	in	Figure	18.2,	in	a	securitisation	the	issued	notes	are	structured	to
reflect	specified	risk	areas	of	 the	asset	pool,	and	thus	are	rated	differently.	The
senior	 tranche	 is	 usually	 rated	 AAA.	 The	 lower-rated	 notes	 usually	 have	 an
element	of	over-collateralisation	and	are	 thus	capable	of	absorbing	losses.	The
most	 junior	 note	 is	 the	 lowest	 rated	 or	 non-rated.	 It	 is	 often	 referred	 to	 as	 the
first-loss	piece,	because	it	is	impacted	by	losses	in	the	underlying	asset	pool	first.
The	 first-loss	 piece	 is	 sometimes	 called	 the	 equity	 piece	 or	 equity	 note	 (even
though	it	is	in	effect	a	bond)	and	is	usually	held	by	the	originator.



Credit	enhancement
Credit	enhancement	refers	to	the	group	of	measures	that	can	be	instituted	as	part
of	the	securitisation	process	for	ABS	and	MBS	issues	so	that	the	credit	rating	of
the	issued	notes	meets	investor	requirements.	The	lower	the	quality	of	the	assets
being	securitised,	the	greater	the	need	for	credit	enhancement.	This	is	usually	by
some	or	all	of	the	following	methods:

Over-collateralisation:	 where	 the	 nominal	 value	 of	 the	 assets	 in	 the	 pool
are	in	excess	of	the	nominal	value	of	issued	securities.
Pool	 insurance:	 an	 insurance	 policy	 provided	 for	 a	 fee	 by	 a	 composite
insurance	company	to	cover	the	risk	of	principal	loss	in	the	collateral	pool.
The	 claims	 paying	 rating	 of	 the	 insurance	 company	 is	 important	 in
determining	the	overall	rating	of	the	issue.
Senior/Junior	 note	 classes:	 credit	 enhancement	 is	 provided	 for	 a	 fee	 by
subordinating	 a	 class	 of	 notes	 (“class	 B”	 notes)	 to	 the	 senior	 class	 notes
(“class	A”	notes).	The	class	B	note’s	right	to	its	proportional	share	of	cash
flows	is	subordinated	to	the	rights	of	the	senior	noteholders.	Class	B	notes
do	 not	 receive	 payments	 of	 principal	 until	 certain	 rating	 agency
requirements	 have	 been	 met,	 specifically	 satisfactory	 performance	 of	 the
collateral	pool	over	a	pre-determined	period,	or	 in	many	cases	until	all	of
the	senior	note	classes	have	been	redeemed	in	full.
Margin	 step-up:	 a	 number	of	ABS	 issues	 incorporate	 a	 step-up	 feature	 in
the	coupon	structure,	which	 typically	coincides	with	a	call	date.	Although
the	 issuer	 is	usually	under	no	obligation	 to	 redeem	the	notes	at	 this	point,
the	 step-up	 feature	was	 introduced	 as	 an	 added	 incentive	 for	 investors,	 to
convince	 them	 from	 the	 outset	 that	 the	 economic	 cost	 of	 paying	 a	 higher
coupon	 is	 unacceptable	 and	 that	 the	 issuer	 would	 seek	 to	 refinance	 by
exercising	its	call	option.
Excess	spread:	 this	 is	 the	difference	between	 the	return	on	 the	underlying
assets	 and	 the	 interest	 rate	 payable	 on	 the	 issued	 notes	 (liabilities).	 The
monthly	 excess	 spread	 is	 used	 to	 cover	 expenses	 and	 any	 losses.	 If	 any
surplus	 is	 left	 over,	 it	 is	 held	 in	 a	 reserve	 account	 to	 cover	 against	 future
losses	 or	 (if	 not	 required	 for	 that),	 as	 a	 benefit	 to	 the	 originator.	 In	 the
meantime	the	reserve	account	is	a	credit	enhancement	for	investors.



Cash	flow	waterfall
All	securitisation	structures	incorporate	a	cash	waterfall	process,	whereby	all	the
cash	that	is	generated	by	the	asset	pool	is	paid	in	order	of	payment	priority.	Only
when	senior	obligations	have	been	met	can	more	junior	obligations	be	paid.	An
independent	third-party	agent	is	usually	employed	to	run	“tests”	on	the	vehicle	to
confirm	 that	 there	 is	sufficient	cash	available	 to	pay	all	obligations.	 If	a	 test	 is
failed,	 then	 the	 vehicle	will	 start	 to	 pay	off	 the	 notes,	 starting	 from	 the	 senior
notes.	The	waterfall	process	is	illustrated	in	Figure	18.6.

Figure	18.6	Cash	flow	waterfall	(priority	of	payments)





Impact	on	balance	sheet
Figure	 18.7	 illustrates,	 by	 way	 of	 an	 hypothetical	 example,	 the	 effect	 of	 a
securitisation	 transaction	 on	 the	 liability	 side	 of	 an	 originating	 bank’s	 balance
sheet.	 Following	 the	 process,	 selected	 assets	 have	 been	 removed	 from	 the
balance	sheet,	although	the	originating	bank	will	usually	have	retained	the	first-
loss	piece.	With	regard	to	the	regulatory	capital	impact,	this	first-loss	amount	is
deducted	from	the	bank’s	total	capital	position.	For	example,	assume	a	bank	has
$100	 million	 of	 risk-weighted	 assets	 and	 a	 target	 Basel	 ratio	 of	 12%,8	 and	 it
securitises	 all	 $100	million	 of	 these	 assets.	 It	 retains	 the	 first-loss	 tranche	 that
forms	 1.5%	 of	 the	 total	 issue.	 The	 remaining	 98.5%	 will	 be	 sold	 on	 to	 the
market.	The	bank	will	still	have	to	set	aside	1.5%	of	capital	as	a	buffer	against
future	losses,	but	it	has	been	able	to	free	itself	of	the	remaining	10.5%	of	capital.

Figure	18.7	Regulatory	capital	impact	of	securitisation

Illustrating	the	process	of	securitisation:
Airways	No.	1	Limited

To	 illustrate	 the	 process	 of	 securitisation,	 we	 consider	 an	 hypothetical	 airline



ticket	 receivables	 transaction,	 originated	 by	 a	 fictitious	 company	 called	 ABC
Airways	plc	and	arranged	by	the	equally	fictitious	XYZ	Securities	Limited.	The
following	 illustrates	 the	 kind	 of	 issues	 that	 are	 considered	 by	 the	 investment
bank	that	is	structuring	the	deal.
Originator: ABC	Airways	pic
Issuer: “Airways	No.	1	Ltd”
Transaction: Ticket	receivables	airline	future	flow	securitisation	bonds,	€200m	three-tranche	floating-rate	notes,	legal

maturity	2010
Average	life	4.1	years

Tranches: Class	“A”	note	(AA),	Libor	plus	[	]	bps9

Class	“B”	note	(A),	Libor	plus	[	]	bps
Class	“E”	note	(BBB),	Libor	plus	[	]	bps

Arranger: XYZ	Securities	plc



Due	diligence
XYZ	Securities	undertakes	due	diligence	on	the	assets	to	be	securitised.	In	this
case,	it	examines	the	airline	performance	figures	over	the	last	five	years,	as	well
as	modelling	future	projected	figures,	including:

total	passenger	sales;
total	ticket	sales;
total	credit	card	receivables;
geographical	split	of	ticket	sales.

It	is	the	future	flow	of	receivables,	in	this	case	credit	card	purchases	of	airline
tickets,	 that	 is	 being	 securitised.	 This	 is	 a	 higher	 risk	 asset	 class	 than,	 say,
residential	 mortgages,	 because	 the	 airline	 industry	 has	 a	 tradition	 of	 greater
volatility	of	earnings	than	mortgage	banks.



Marketing	approach
The	 investment	 bank’s	 syndication	 desk	 seeks	 to	 place	 the	 notes	 with
institutional	 investors	 across	 Europe.	 The	 notes	 are	 first	 given	 an	 indicative
pricing	ahead	of	the	issue,	to	gauge	investor	sentiment.	Given	the	nature	of	the
asset	 class,	 let	 us	 assume	 the	 notes	 are	marketed	 at	 around	 three-month	Libor
plus	70–80	basis	points	(AA	note),	120–130	basis	points	(A	note)	and	260–270
basis	points	(BBB	note).	The	notes	are	“benchmarked”	against	recent	issues	with
similar	 underlying	 asset	 classes,	 as	 well	 as	 the	 spread	 level	 in	 the	 unsecured
market	of	comparable	issuer	names.



Deal	structure
The	deal	structure	is	shown	in	Figure	18.8.

Figure	18.8	Airways	No.	1	Limited	deal	structure

The	process	leading	to	the	issue	of	notes	is	as	follows:
ABC	 Airways	 plc	 sells	 its	 present	 and	 all	 future	 flow	 credit	 card	 ticket
receivables	to	an	offshore	SPV	set	up	for	this	deal,	incorporated	as	Airways
No.	1	Ltd;
the	SPV	issues	notes	in	order	to	fund	its	purchase	of	the	receivables;
the	SPV	pledges	its	right	to	the	receivables	to	a	fiduciary	agent,	the	Security
Trustee,	for	the	benefit	of	the	bondholders;
the	Trustee	accumulates	funds	as	they	are	received	by	the	SPV;
the	 bondholders	 receive	 interest	 and	 principal	 payments,	 in	 the	 order	 of
priority	of	the	notes,	on	a	quarterly	basis.

In	 the	 event	 of	 default,	 the	Trustee	will	 act	 on	 behalf	 of	 the	 bondholders	 to
safeguard	their	interests.



Financial	guarantors
The	investment	bank	decides	whether	or	not	an	insurance	company,	known	as	a
monoline	 insurer,	 should	 be	 approached	 to	 “wrap”	 the	 deal	 by	 providing	 a
guarantee	 of	 backing	 for	 the	 SPV	 in	 the	 event	 of	 default.	 This	 insurance	 is
provided	in	return	for	a	fee.



Financial	modelling
XYZ	Securities	constructs	a	cash	flow	model	 to	estimate	 the	size	of	 the	 issued
notes.	The	model	considers	historical	sales	values,	any	seasonal	factors	in	sales,
credit	 card	 cash	 flows	 and	 so	 on.	 Certain	 assumptions	 are	 made	 when
constructing	the	model;	for	example,	growth	projections,	inflation	levels	and	tax
levels.	The	model	considers	a	number	of	different	scenarios,	and	also	calculates
the	minimum	 asset	 coverage	 levels	 required	 to	 service	 the	 issued	 debt.	A	 key
indicator	 in	 the	 model	 is	 the	 debt	 service	 coverage	 ratio	 (DSCR).	 The	 more
conservative	the	DSCR,	the	more	comfort	there	is	for	investors	in	the	notes.	For
a	 residential	mortgage	deal,	 this	 ratio	may	be	approximately	2.5–3.0;	however,
for	an	airline	ticket	receivables	deal,	the	DSCR	is	unlikely	to	be	lower	than	4.0.
The	model	therefore	calculates	the	amount	of	notes	that	can	be	issued	against	the
assets,	while	maintaining	the	minimum	DSCR.



Credit	rating
It	 is	 common	 for	 securitisation	deals	 to	be	 rated	by	one	or	more	of	 the	 formal
credit	ratings	agencies	such	as	Moody’s,	Fitch	or	Standard	&	Poor’s.	A	formal
credit	rating	makes	it	easier	for	XYZ	Securities	to	place	the	notes	with	investors.
The	 methodology	 employed	 by	 the	 ratings	 agencies	 takes	 into	 account	 both
qualitative	and	quantitative	factors,	and	differs	according	to	the	asset	class	being
securitised.	The	main	 issues	 in	 a	 deal	 such	 as	 our	hypothetical	Airways	No.	 1
deal	would	be	expected	to	include:

corporate	credit	quality:	 these	are	 risks	associated	with	 the	originator,	and
are	 factors	 that	 affect	 its	 ability	 to	 continue	 operations,	meet	 its	 financial
obligations,	 and	 provide	 a	 stable	 foundation	 for	 generating	 future
receivables.	This	might	be	analysed	according	to	the	following:

(1)	 ABC	 Airways’	 historical	 financial	 performance,	 including	 its
liquidity	and	debt	structure;
(2)	its	status	within	its	domicile	country;	for	example,	whether	or	not	it
is	state-owned;
(3)	the	general	economic	conditions	for	industry	and	for	airlines;
(4)	the	historical	record	and	current	state	of	the	airline;	for	instance,	its
safety	record	and	age	of	its	aeroplanes;

the	 competition	 and	 industry	 trends:	 ABC	 Airways’	 market	 share,	 the
competition	on	its	network;
regulatory	 issues,	 such	 as	 the	 need	 for	 ABC	 Airways	 to	 comply	 with
forthcoming	legislation	that	will	impact	its	cash	flows;
legal	structure	of	the	SPV	and	transfer	of	assets;
cash	flow	analysis.

Based	on	the	findings	of	 the	ratings	agency,	 the	arranger	may	redesign	some
aspect	of	the	deal	structure	so	that	the	issued	notes	are	rated	at	the	required	level.
This	 is	a	selection	of	 the	key	issues	 involved	in	 the	process	of	securitisation.

Depending	on	investor	sentiment,	market	conditions	and	legal	issues,	the	process
from	inception	to	closure	of	the	deal	may	take	anything	from	three	to	12	months
or	 more.	 After	 the	 notes	 have	 been	 issued,	 the	 arranging	 bank	 no	 longer	 has
anything	to	do	with	the	issue;	however,	the	bonds	themselves	require	a	number
of	agency	services	for	their	remaining	life	until	they	mature	or	are	paid	off	(see
Procter	 and	 Leedham	 2004).	 These	 agency	 services	 include	 paying	 the	 agent,
cash	manager	and	custodian.



Credit	rating	considerations
The	originator	in	a	securitisation	will	take	a	keen	interest	in	the	various	factors
that	are	of	importance	to	the	credit-rating	agencies.10	These	factors	must	be	met	if
the	transaction	is	to	be	rated	at	the	required	level,	otherwise	it	will	be	difficult	to
place	the	liabilities.	We	consider	some	of	the	key	issues	here.

True	sale	and	ownership	of	assets
A	prime	consideration	 is	 that,	 in	 the	event	of	default,	 the	underlying	assets	are
able	to	be	liquidated	and	the	proceeds	used	to	repay	noteholders.	The	true	sale	of
the	 assets	 to	 the	 SPV,	which	 then	 ring-fences	 them,	 ensures	 this.	However,	 it
also	means	that	the	assets	must	be	able	to	be	sold	to	the	SPV	and	transferred	into
its	ownership.	If	the	assets	cannot	be	sold	easily	in	the	traditional	manner,	such
as	hedge	fund	assets,	then	a	synthetic	securitisation	may	be	more	appropriate.	In
such	a	deal,	typically	the	assets	are	referenced	synthetically	and	cash	flows	from
them	transferred	via	means	of	a	swap	such	as	a	total	return	swap.



Asset	quality	and	loss	rate
As	 part	 of	 the	 process	 of	 assigning	 a	 rating,	 the	 agencies	 will	 undertake	 due
diligence	on	the	asset	pool.	This	includes	reviewing	the	nature	of	the	cash	flows,
the	state	of	 interest	servicing	payments	 to	date,	 the	status	and	ability	 to	pay	of
the	 obligors.	 In	 their	 modelling	 process	 they	 will	 calculate	 probabilities	 of
default	 for	 the	 assets.	 This	 includes	 looking	 at	 historical	 default	 rates	 and
recovery	rates.	These	two	values	are	used	to	calculate	a	potential	loss	rate,	which
is	of	interest	to	investors.
The	loss	rate	is	calculated	as	follows:	if	the	historical	default	rate	is	1%	and	the

recovery	 rate	 (RR)	 is	 30%,	 then	 the	 loss	 rate	 is	 0.7%.	This	 rate	 states	 that	 for
every	 $100	 of	 assets,	 $1	 will	 default.	 If	 $0.30	 of	 this	 is	 recovered,	 then	 the
ultimate	loss	is	$0.70.	Hence	the	loss	rate	is	0.7%.
Agencies	 will	 also	 be	 interested	 in	 the	 diversity	 of	 the	 asset	 pool,	 and	 its

concentration	among	one	borrower	or	one	type	of	borrower.



Asset	servicing
We	 noted	 earlier	 that	 in	 many,	 if	 not	 most,	 securitisation	 transactions	 the
servicing	 function	 is	 retained	 by	 the	 originator.	 This	 is	 logical	 because	 the
originator	will	be	familiar	with	the	obligors	and	the	industry,	and	should	be	best
placed	 to	 administer	 the	 assets.	 From	 the	 point	 of	 view	 of	 the	 credit	 rating
agency,	this	is	the	best	arrangement.	If	the	servicing	function	is	transferred	to	a
third	 party,	 the	 rating	 agency	 will	 review	 this	 entity	 and	 assess	 its	 ability	 to
undertake	 the	 servicing	 function.	 The	 assessment	 will	 consider	 the	 servicer’s
experience	in	the	industry	and	other	facets	of	its	expertise.	In	some	transactions,
a	back-up	servicer	 is	assigned	 to	 the	deal,	who	 is	on	stand-by	 to	 take	over	 the
role	if	necessary,	for	any	reason.

Cash	flow	modelling11

The	rating	process	will	project	cash	flows	for	the	deal,	and	hence	determine	the
likelihood	of	the	vehicle	to	meet	its	payment	obligations.	The	obligations	include
not	only	the	principal	and	interest	payments	on	the	notes,	but	also	fees	for	third
parties	 such	 as	 the	 Trustee,	 the	 sub-administrator,	 and	 the	 servicer	 –	 not	 to
mention	 the	 fees	 of	 the	 rating	 agencies!	 Cash	 flow	 projections	 are	 based	 on
assumptions	about	default	and	recovery	rates.
The	arranging	bank	will	also	undertake	modelling	 for	 the	deal,	 as	 they	work

towards	 putting	 together	 the	 final	 structure	 of	 the	 deal.	 There	 is	 a	 distinct
difference	 in	 the	 objective	 of	 their	modelling,	 in	 that	 they	 seek	 to	 structure	 to
meet	the	rating	agency	requirements	and	so	be	assigned	the	rating	they	need.	The
rating	agencies	on	 the	other	hand	 run	 the	deal	mechanics	 through	 their	model,
which	then	produces	a	result	based	on	these	inputs.	From	the	point	of	view	of	the
arranging	 bank,	 there	 is	 further	 distinction	 between	 the	 two	 main	 types	 of
structure:	 ABS/MBS	 and	 collateralised	 debt	 obligation	 (CDO).	 The	 models
differ	as	follows:

In	a	CDO	model,	cash	flows	are	less	of	a	concern.	Instead	the	model	is	used
to	 determine	 the	 final	 form	 of	 the	 underlying	 portfolio.	 The	 model	 runs
various	permutations	on	a	subset	of	a	pool	of	securities	(bonds	and/or	loans)
to	 achieve	 the	 necessary	 diversity	 and	 note	 spread.	 The	 diversity
requirement	 is	 a	 rating	 agency	 consideration.	 The	 key	 objective	 is	 to
construct	the	most	efficient	portfolio	in	order	to	enable	the	CDO	to	achieve
the	rating	agency	requirements	at	the	lowest	funding	costs;



In	an	ABS	transaction,	the	originator	is	not	concerned	over-much	with	the
portfolio:	the	portfolio	is	given	and	there	is	little	quantifiable	diversity.	For
example,	 the	 entire	 portfolio	will	 be	 residential	mortgages	 or	 credit	 card.
The	arrangers	will	be	concerned	with	the	cash	flows	to	ensure	they	have	the
mechanics	 right,	 but	 the	 focus	 is	 on	 structuring	 around	 the	 mechanical
obstacles	 that	 the	 portfolio	 brings.	 For	 example,	 if	 the	 deal	 is	 concerned
with	 residential	 mortgages	 in	 a	 certain	 jurisdiction,	 then	 that	 jurisdiction
may	 state	 that	 there	 is	 set-off	 risk	 (that	 is,	 customers	 can	offset	mortgage
balances	 that	 belong	 to	 the	 SPV	 against	 current	 account	 deposits	 that	 do
not).

Of	these	two	deal	types,	probably	the	static	balance	sheet	CDO	is	the	closest	to
the	ABS	type	in	terms	of	modelling	aspect.

Loan-to-value	ratio
The	loan-to-value	(LTV)	ratio	is	the	ratio	of	the	amount	of	the	loan	to	the	market
value	 of	 the	 asset.	 The	 value	 of	 the	 asset	 is	 a	 market	 value,	 which	 can	 be
estimated	 from	 secondary	 market	 trading	 of	 similar	 assets,	 or	 independently
valued	when	it	is	sold	to	the	SPV.	An	LTV	ratio	of	0.8	indicates	that	the	value	of
the	 loan	 is	 80%	 of	 the	market	 value	 of	 the	 asset.	 The	 difference	 between	 the
value	of	an	asset	and	the	loan	amount	is	known	as	the	“borrower’s	equity”.	If	the
LTV	is	below	1,	this	means	that	the	borrower	has	positive	equity	in	the	asset	and
so	is	less	likely	to	default.	If	the	LTV	is	higher	than	1	it	means	that	the	amount
borrowed	is	above	the	market	value	of	the	asset	and	it	may	be	advantageous	to
default.	Rating	agencies	view	LTV	as	an	important	indicator	of	the	likelihood	of
default.

Payment-to-income	ratio
The	 payment-to-income	 ratio	 (PTI)	 is	 the	 ratio	 of	 the	 amount	 of	 the	monthly
loan	 interest	 payment	 to	 the	 income	 available	 each	 month	 to	 make	 the	 loan
interest	 payment.	 A	 higher	 PTI	 means	 that	 a	 higher	 amount	 of	 a	 borrower’s
income	needs	to	be	set	aside	to	meet	the	interest	servicing.
A	 related	 ratio	 is	 the	 “debt	 service	 coverage	 ratio”	 (DSCR).	 This	 is	 the

mortgaged	property’s	net	operating	 income	as	a	percentage	of	 the	debt	 service
cost.	 A	 low	 ratio	 is	 indicative	 of	 potential	 default	 as	 the	 income	may	 not	 be



sufficient	to	cover	interest	costs.

Case	Study	18.1:	Shipshape	Residential
Mortgages	No.	1

Bristol	&	West	 plc	 is	 a	 former	UK	building	 society	 that	 is	 now	 part	 of	 the	Bank	 of	 Ireland
group.	In	October	2000,	it	issued	£300	million	of	residential	MBS	through	ING	Barings.	It	was
the	third	time	that	Bristol	&	West	had	undertaken	a	securitisation	of	part	of	its	mortgage	book.
The	Shipshape	Residential	Mortgages	No.	1	was	structured	in	the	following	way:

a	£285	million	tranche	senior	note,	rated	Aaa	by	Moody’s	and	Fitch	IBCA,	with
an	average	life	of	3.8	years	and	paying	25	basis	points	over	three-month	Libor;
a	Class	“B”	note	of	£9	million,	rated	A1	by	Moody’s	and	paying	a	coupon	on	80
basis	points	over	three-month	Libor.	These	notes	had	an	average	life	of	6.1	years;
a	 junior	 note	 of	 £6	 million	 nominal,	 rated	 triple-B	 by	 Moody’s	 and	 with	 an
average	 life	 of	 6.8	 years.	 These	 notes	 paid	 a	 coupon	 of	 140	 basis	 points	 over
Libor.

Case	Study	18.2:	Fosse	Securities	No.	1	plc
This	was	the	first	securitisation	undertaken	by	Alliance	&	Leicester	pic,	a	former	UK	building
society	 that	 converted	 into	 a	 commercial	 bank	 in	 1997.	 The	 underlying	 portfolio	 was
approximately	6,700	loans	secured	by	first	mortgages	on	property	in	the	United	Kingdom.	The
transaction	was	a	£250	million	securitisation	via	 the	SPV,	named	Fosse	Securities	No.	1	plc.
The	underwriter	was	Morgan	Stanley	Dean	Witter,	which	placed	the	notes	in	November	2000.
The	transaction	structure	was:

a	 senior	 Class	 “A”	 note	 with	 AAA/Aaa	 rating	 by	 Standard	 &	 Poor’s	 and
Moody’s,	which	represented	£235	million	of	 the	 issue,	with	a	 legal	maturity	of
November	2032;
a	Class	“B”	note	rated	Aa/Aa3	of	nominal	£5	million;
a	Class	“C”	note	rated	BBB/Baa2	of	nominal	£10	million.

The	ratings	agencies	cited	the	strengths	of	the	issue	as:12	the	loans	were
prime	quality;	there	was	a	high	level	of	seasoning	in	the	underlying	asset
pool,	with	an	average	age	of	35	months;	the	average	level	of	the	loan-to-
value	 ratio	 (LTV)	 was	 considered	 low,	 at	 73.5%;	 and	 there	 were	 low
average	loan-to-income	multiples	among	underlying	borrowers.

Case	Study	18.3:	SRM	Investment	No.	1
Limited

Sveriges	Bostadsfinansieringsaktiebolag	(SBAB)	 is	 the	Swedish	state-owned	national	housing
finance	corporation.	Its	second-ever	securitisation	issue	was	the	EUR1	billion	SRM	Investment



No.	1	Limited,	issued	in	October	2000.	The	underlying	asset	backing	was	Swedish	residential
mortgage	 loans,	 with	 properties	 being	 mainly	 detached	 and	 semi-detached	 single-family
properties.	The	issue	was	structured	and	underwritten	by	Nomura	International.
The	underlying	motives	behind	the	deal	were	that	it	allowed	SBAB	to:

reduce	capital	allocation,	thereby	releasing	capital	for	further	lending;
remove	part	of	its	mortgage	loan-book	off	the	balance	sheet;
obtain	a	more	diversified	source	for	its	funding.

The	transaction	was	structured	into	the	following	notes:
senior	Class	“A1”	floating-rate	note	rated	AAA/Aaa	by	S&P	and	Moody’s,	issue
size	EUR755	million,	with	a	legal	maturity	date	in	2057;
senior	 Class	 “A2”	 fixed	 coupon	 note,	 rated	 AAA/Aaa	 and	 denominated	 in
Japanese	 yen,	 incorporating	 a	 step-up	 facility,	 legal	 maturity	 2057;	 issue	 size
JPY20	billion;
Class	“M”	floating-rate	note	rated	A/A2,	due	2057;	issue	size	EUR20	million;
Class	“B”	floating-rate	note,	rated	BBB/Baa2,	issue	size	EUR10	million.

The	yen	tranche	reflects	the	targeting	of	a	Japanese	domestic	investor	base.	On	issue,	the	Class
A1	notes	paid	26	basis	points	over	Euribor.	The	structure	is	illustrated	in	Figure	18.9.

Figure	18.9	SRM	Investment	No.	1	Limited

Structured	finance	securities	such	as	RMBS	issues	have	a	different	description
page	 on	 the	 Bloomberg	 system	 compared	 to	 vanilla	 conventional	 bonds.	 This
page	details	additional	information	of	use	to	investors,	such	as	pool	factors.	The
pool	factor	is	a	value	assigned	to	an	ABS	tranche	that	indicates	how	much	of	its
original	notional	amount	has	been	reduced	since	issue,	due	to	prepayments	of	the



underlying	assets.	If	 the	pool	factor,	often	referred	to	simply	as	the	factor,	of	a
note	tranche	is	0.9135,	then	one	would	multiply	the	notional	amount	of	the	note
with	the	pool	factor	and	the	note	dirty	price	to	obtain	the	market	value.	On	first
issue,	a	note	factor	will	be	1.0000,	and	this	can	be	expected	to	reduce	over	time
as	early	 repayments	of	 the	underlying	assets	 start	 to	 reduce	 the	overlying	note
notional	amounts.	Figure	18.10	shows	Bloomberg	page	DES	for	an	issue	in	May
2005,	Granite	Master	Issuer	plc	2005-2	A1.	The	originator	is	Northern	Rock	plc.
As	 it	 is	 the	very	 early	 stages	of	 the	bond	 issue,	 the	pool	 factor	 is	 still	 1.0000.
This	issue	pays	USD	coupon	on	a	monthly	basis.

Figure	18.10	Bloomberg	page	DES	for	Northern	Rock	plc	RMBS	issue,	May
2005.	Note	pool	factor	of	1.000
©	Bloomberg	L.P	Used	with	permission.	All	rights	reserved.
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1	This	chapter	was	co-authored	with	Anuk	Teasdale.
2	 An	 SPV	 is	 also	 referred	 to	 as	 a	 special	 purpose	 entity	 (SPE)	 or	 a	 special
purpose	company	(SPC).	See	Example	18.1	on	page	890	for	more	information
on	SPVs.
3	 In	 some	 securitisations,	 the	 currency	 or	 interest-payment	 basis	 of	 the
underlying	assets	differs	from	that	of	the	overlying	notes,	and	so	the	SPV	will
enter	into	currency	and/or	interest-rate	swaps	with	a	(bank)	counterparty.	The
SPV	would	then	have	counterparty	risk	exposure.
4	For	instance,	investors	in	some	European	Union	countries	will	only	consider
notes	issued	by	an	SPV	based	in	the	EU,	so	that	would	exclude	many	offshore
centres.
5	Source:	CSFB,	Credit	Risk	Transfer,	2	May	2003.
6	For	further	information	on	this	see	Chapter	26.



7	We	discuss	first-loss	later	on.
8	The	minimum	is	8%,	but	many	banks	prefer	to	set	aside	an	amount	well	in
excess	of	this	minimum	required	level.
9	The	price	spread	 is	determined	during	 the	marketing	stage,	when	 the	notes
are	offered	to	investors	during	a	“roadshow”.
10	 These	 are	 Standard	&	Poor’s,	Moody’s	 and	 FitchRatings.	 There	 are	 other
agencies	but	in	the	capital	markets	it	is	invariably	that	at	least	one,	and	often
all	 three,	 of	 these	 agencies	 will	 be	 retained	 to	 provide	 the	 rating.	 Their
dominance	 is	 illustrated	 by	 the	 fact	 that	 many	 fund	 managers,	 especially
money	market	funds,	will	not	invest	in	a	security	unless	it	has	an	S&P	rating.
11	The	author	 thanks	Suleman	Baig	at	Deutsche	Bank	AG	 in	London	 for	his
generous	help	and	input	with	this	section.
12	Source:	International	Securitisation	Review,	London,	November	2000.



CHAPTER	19

Structured,	Synthetic	and	Repackaged	Funding
Vehicles

Banks	and	financial	institutions	have	an	interest	in	setting	up	alternative	funding
arrangements,	outside	of	normal	bank	lines	or	vanilla	conduit	structures	such	as
commercial	 paper	 (CP)	 programmes,	 wherever	 these	 offer	 additional	 funding
capacity,	cheaper	 interest	rates,	funding	source	diversity	or	any	combination	of
these.	Another	reason	for	setting	up	such	alternatives	 is	where	an	 illiquid	asset
pool	 requires	 funding	 and	 cannot	 be	 repo’ed	 in	 the	 normal	 manner,	 either
because	 it	 is	 low-rated	 or	 not	 easily	 transferable.	 Securitisation,	 and	 more
recently	 synthetic	 securitisation,	 techniques	 allow	 banks	 to	 access	 funding
sources	outside	the	conventional	avenues.
In	 this	 chapter	 we	 describe	 a	 number	 of	 different	 funding	 structures,	 the

motivation	 behind	 all	 of	which	 is	 to	widen	 the	 opportunities	 for	 raising	 funds
and	assisting	liquidity	management.	In	some	cases	they	also	enable	the	funding
of	 illiquid	 asset	 pools.	 We	 also	 introduce	 here	 the	 concept	 of	 synthetic
securitisation,	which	does	not	involve	the	“true	sale”	of	assets	into	an	SPV.	We
will	 look	 at	 this	 again	 in	 subsequent	 chapters.	 We	 begin	 with	 a	 look	 at	 the
application	 of	 securitisation	 to	 vanilla	 conduit	 structures,	 the	 asset-backed	 CP
structure.

Asset-backed	commercial	paper
During	the	1980s	and	1990s	the	rise	in	popularity	in	the	use	of	securitisation	as	a
means	of	diversifying	bank	liquidity	led	to	the	introduction	of	short-term	money
market	paper	backed	by	the	cash	flows	from	other	assets,	known	as	asset-backed
commercial	paper	(ABCP).	Vehicles	through	which	ABCP	is	issued	are	usually
called	 conduits.	 These	 issue	 paper	 backed	 by	 the	 cash	 flows	 from	 specified
assets,	 such	 as	 residential	 mortgages,	 car	 loans	 or	 commercial	 bank	 loans,	 as
backing	for	an	 issue	of	short-term	paper.	The	assets	 themselves	are	 transferred



from	 the	original	owner	 (the	originator)	 to	 a	 specially	created	 legal	 entity,	 the
SPV.
Generally,	 securitisation	 is	 used	 as	 a	 funding	 instrument	 by	 companies	 for

three	main	 reasons:	 it	 offers	 lower	 cost	 funding	 compared	 to	 traditional	 bank
loan	 or	 bond	 financing;	 it	 is	 a	 mechanism	 by	 which	 assets	 such	 as	 corporate
loans	or	mortgages	can	be	removed	from	the	balance	sheet,	thus	improving	the
lenders’	return	on	assets	or	return	on	equity	ratios;	and	it	increases	a	borrowers’
funding	options.
Entities	usually	access	the	CP	market	in	order	to	secure	permanent	financing,

rolling	 over	 individual	 issues	 as	 part	 of	 a	 longer-term	 programme	 and	 using
interest-rate	swaps	to	arrange	a	fixed	rate	if	required.	Conventional	CP	issues	are
typically	supported	by	a	line	of	credit	from	a	commercial	bank,	and	so	this	form
of	 financing	 is	 in	 effect	 a	 form	 of	 bank	 funding.	 Issuing	 ABCP	 enables	 an
originator	 to	 benefit	 from	money	market	 financing	 that	 it	might	 otherwise	 not
have	 access	 to	 because	 its	 credit	 rating	 is	 not	 sufficiently	 strong.	A	bank	may
also	issue	ABCP	for	balance	sheet	or	funding	reasons.	ABCP	trades	exactly	as
conventional	 CP.	 The	 administration	 and	 legal	 treatment	 is	 more	 onerous,
however,	because	of	the	need	to	establish	the	CP	trust	structure	and	issuing	SPV.
The	 servicing	of	 an	ABCP	programme	 follows	 that	 of	 conventional	CP	and	 is
carried	out	by	the	same	type	of	entities,	such	as	the	Trust	arms	of	banks	such	as
Deutsche	Bank	and	Bank	of	New	York.
ABCP	was	discussed	in	detail	in	Chapter	3.

Evolution	of	ABCP	programmes
As	with	 conventional	CP	programmes,	 as	ABCP	paper	matures	 it	 is	 redeemed
with	the	proceeds	of	a	roll-over	issue.	If	for	any	reason	a	roll-over	issue	cannot
be	placed	in	 the	market	(for	example,	 there	 is	a	market	correction	and	investor
confidence	disappears,	or	the	issuer	suffers	a	credit	rating	downgrade),	the	issuer
will	need	to	call	on	a	bank	loan	of	credit	to	repay	investors.	This	line	of	credit	is
known	 as	 a	 liquidity	 facility.	 The	 liquidity	 facility	 acts	 as	 a	 form	 of	 credit
enhancement	to	investors,	providing	comfort	that	in	the	last	resort	there	will	be
sufficient	funds	available	to	repay	them.
ABCP	conduits	have	followed	an	evolutionary	path	thus:

First
generation:

A	fully	supported	programme	backed	by	100%	letters-of-credit	(LOC)	from	sponsor	banks.

Second
generation:

Partially	supported	programmes	with	multi-asset	backing,	with	100%	bank	LOC	and	10–15%	credit
enhancement.



Third
generation:

Security	arbitrage	vehicles	that	are	unsupported	by	bank	LOCs	and	have	minimal	credit	enhancement.	These
conduits	issue	both	CP	and	MTNs,	and	are	also	known	as	structured	investment	vehicles	(SIVs).

Fourth
generation:

Multi-asset	conduits	also	viewed	as	finance	companies	in	their	own	right,	with	credit	ratings	based	on	quality	of
underlying	assets.	There	is	no	bank	LOC	and	the	companies	invest	in	high-quality	assets	and	project	finance
programmes.	Credit	enhancement	in	SIV-type	structures	may	take	the	form	of	subordinated	notes	and	capital
notes	or	“equity”.

Figure	19.1	on	page	924	shows	a	single-seller	ABCP	structure.

Figure	19.1	Single-seller	ABCP	conduit	structure





A	single-seller	 conduit	 is	 established	 for	 the	 sale	of	 assets	originated	by	one
entity.	Typically	 it	 is	100%	supported	by	a	bank	 liquidity	 facility	 and	by	10%
credit	 enhancement.	 The	 liquidity	 provider	 is	 usually	 required	 by	 the	 credit
ratings	agencies	to	have	a	short-term	rating	of	A−1/P−1/F−1.
A	multi-seller	conduit	would	have	more	than	one	seller	into	the	conduit	SPV.



Liquidity	and	credit	enhancement
ABCP	conduits	require	liquidity	support	to	cover	100%	of	their	outstanding	CP
for	364	days.	A	liquidity	facility	will	guarantee	a	timely	repayment	of	CP	as	it
matures,	and	 is	vital	because	most	conduits	do	not	match	 the	 term	structure	of
their	assets	and	liabilities.	Facilities	are	typically	required	to	purchase	assets,	in
accordance	with	 a	 pre-specified	 formula.	Generally,	 the	 facility	will	 be	 called
upon	 in	 the	 event	 of	 bankruptcy	 occurring	with	 respect	 to	 the	 conduit,	 if	 it	 is
otherwise	 unable	 to	 honour	 its	 liabilities	 as	 they	 fall	 due,	 or	 if	 the	 underlying
assets	 become	 rated	 at	 Caa1	 or	 lower	 by	 Moody’s,	 and	 CCC+	 or	 lower	 by
Standard	&	Poor’s	and	Fitch.
Liquidity	 support	 can	 be	 in	 the	 form	 of	 either	 a	 Liquidity	 Asset	 Purchase

agreement	 (LAPA)	 or	 a	 Liquidity	 Loan	 agreement	 (LLA),	 which	 differ	 as
follows:

LAPA:	the	liquidity	provider(s)	purchase	non-defaulted	assets	when	called
upon;
LLA:	 the	 liquidity	 provider(s)	 lend	money	 to	 the	 conduit	 in	 return	 for	 a
security	pledge	over	the	underlying	asset	cash	flows.

A	liquidity	facility	also	covers	other	risks	such	as	dilution,	hedging	and	legal
issues.
Other	 forms	 of	 credit	 enhancement	 are	 also	 set	 in	 place.	 If	 it	 is	 transaction-

specific,	 credit	 enhancement	 provides	 the	 first	 layer	 of	 protection	 against
shortfalls	from	the	underlying	collateral	on	specific	asset	pools,	typically	in	the
form	of	over-collateralisation,	 excess	 spread,	 a	bank	LOC	or	 surety	bond.	The
main	 features	 are	 that	 they	 are	maintained	 as	 protection	 against	 delinquencies,
losses	 or	 dilution,	 and	 that	 reserves	 are	 generally	 based	 on	 a	 multiple	 of	 the
seller’s	historical	delinquency,	net	losses	and	dilutions	of	the	pool	of	assets.
If	 it	 is	 programme-wide,	 credit	 enhancement	 provides	 the	 second	 layer	 of

protection	coverage	for	repurchase	of	cash	receivables	or	guarantee	of	losses	on
the	receivables.	It	supplements	the	seller’s	reserves,	and	will	be	used	only	after
the	seller’s	reserves	are	depleted.	Its	main	features	are:

it	is	calculated	as	a	percentage	of	the	entire	ABCP	conduit;
it	 is	mainly	 in	 the	 form	 of	 a	LOC,	 surety	 bond,	 subordinated	 notes,	 cash
collateral	bank	account,	or	a	total	return	swap;
traditional	receivables	and	loan	programmes	sized	at	a	minimum	5%	of	the
total	 size	 and	which	 fluctuate	 in	 accordance	with	 the	 credit	 quality	of	 the



asset	pool.
Note	that	the	enhancement	for	security	arbitrage	conduits	and	SIVs	is	usually

at	0%,	provided	that	the	underlying	assets	are	rated	at	AA-/Aa3/	AA-or	better.



Structural	development
During	2001	and	2002	new	structures	were	observed	in	the	market	that	built	on
the	 first-and	 second-generation	 conduits	 first	 introduced.	 These	 focused	 on
arrangements	 that	 reduced	 the	 need	 for	 bank	 liquidity	 support,	 and	 set	 up
alternative	sources	of	 liquidity	and	credit	enhancement.	This	was	a	response	to
the	 increasing	 difficulty	 in	 arranging	 traditional	 liquidity;	 for	 instance,	 the
number	 of	 banks	 rated	 A−1/P−1	 was	 in	 decline,	 banks	 were	 conserving	 their
liquidity	lines,	investors	were	demanding	higher	return	to	reflect	the	true	level	of
risk	 involved	 in	 these	 vehicles,	 and	 the	 growing	 popularity	 of	 conduits
themselves	made	liquidity	more	expensive.
The	 newer	 generation	 of	 conduits	 featured	 alternative	 sources	 of	 liquidity

including:
capturing	 liquidity	 from	 the	 underlying	 assets,	 through	 matching	 asset–
liability	 profiles,	 and	 capturing	 the	 excess	 spread	 between	 assets	 and
liabilities;
using	non-bank	liquidity	providers,	such	as	highly	rated	entities;
using	investors	as	proxy	liquidity	providers,	through	the	issue	of	extendible
notes	 and	 structured	 liquidity	 notes,	 and	 through	 the	 issue	 of	 long-dated
MTNs;
use	of	derivative	structures,	such	as	TRSs,	CDSs	and	CLNs;
using	monoline	insurance	firms	to	provide	support	backing	to	the	conduit.

Vehicles	such	as	arbitrage	conduits	and	SIVs	have	much	lower	levels	of	credit
enhancement,	typically	ranging	from	0%–4%	rather	than	10%–15%.
Another	development	in	the	United	States	and	ECP	market	is	floating-rate	CP.

Unlike	traditional	CP,	which	is	discount	paper,	this	is	issued	as	interest-bearing
CP	at	par.	The	paper	is	rolled	typically	at	one-month	or	three-month	Libor	reset
dates.	Interest	is	paid	to	investors	at	each	Libor	reset	date.	Floating-rate	paper	is
preferred	by	issuers	to	discount	CP	if	they	are	expecting	short-term	interest	rates
to	fall.
The	newer	vehicles	 securitise	a	wider	 range	of	assets,	 including	equities	and

synthetic	 structures.	 We	 consider	 the	 synthetic	 ABCP	 conduit	 later	 in	 this
chapter.

Committed	liquidity	line	funding



This	 section	 could	 comfortably	 sit	 in	 a	 number	 of	 other	 chapters,	 including
Chapter	3	and	Chapter	12.	We	have	placed	it	here	however	because	it	combines
a	plain	vanilla	instrument	–	the	bank	liquidity	facility	–	with	an	element	of	repo,
and	is	frequently	attached	to	structured	funding	vehicles	such	as	ABCP	conduits
and	SIVs.
The	 standard	 bank	 liquidity	 line	 is	 a	 standing	 credit	 facility	 set	 up	 for	 a

borrower	 that	 may	 be	 drawn	 on	 at	 any	 time.	 A	 commitment	 fee	 is	 charged
annually	on	the	entire	line	size,	 irrespective	of	whether	any	or	all	of	the	line	is
used.	If	 the	line	is	drawn	on,	 this	borrowing	is	 then	charged	at	 the	agreed	rate.
Lines	 are	 usually	 reviewed	 on	 an	 annual	 basis,	 so	 they	 represent	 a	maximum
364-day	facility.	Longer-dated	facilities	can	be	agreed,	but	these	attract	a	higher
capital	 charge	 so	 the	 commitment	 fee	 will	 be	 higher.	 A	 structure	 offered	 by
banks	to	clients	that	desire	longer-term	funding	is	the	evergreen	committed	line,
which	is	in	theory	a	364-day	tenor,	but	which	is	formally	“renewed”	on	a	daily
basis.	 This	 enables	 the	 borrower	 to	 view	 the	 line	 as	 longer-dated	 funding,
because	it	is	always	364	days	away	from	maturity.
Under	Basel	I	the	capital	charge	for	liquidity	lines	in	the	interbank	market	was

nil	provided	the	line	had	a	maximum	364-day	maturity.	For	lines	of	greater	than
1-year	maturity,	the	capital	charge	would	be	[50%	×	20%	×	8%]	for	the	unused
portion.	Essentially,	liquidity	credit	facilities	attract	0%	weighting	if	they	have	a
tenor	 of	 one	year	 or	 less.	For	 credit	 lines	with	 a	 tenor	 of	more	 than	one	year,
there	is	a	50%	product	weighting	on	the	unused	portion	of	the	line.	This	product
weighting	 is	 then	 to	be	combined	with	 the	counterparty	risk,	which	 is	20%	for
banking	 and	 credit	 institutions	 under	Basel	 I.	 Under	Basel	 II	 the	 counterparty
risk	weighting	changes;	 for	example,	under	 the	standardised	approach	 it	would
depend	on	the	counterparty’s	credit	rating	(see	Chapter	27).
For	structured	finance	counterparties	such	as	ABCP	conduits	and	SIV	SPVs,	it

is	 common	 for	 any	 borrowings	 on	 the	 line	 to	 be	 collateralised.	 This	 turns	 the
liquidity	 into	 a	 committed	 repo	 line.	 The	 repo	 is	 usually	 transacted	 under	 a
GMRA	agreement	that	is	executed	between	the	bank	lender	and	the	SPV.
Figure	19.2	on	page	928	is	a	sample	term	sheet	for	a	committed	repo	liquidity

line	between	two	interbank	counterparties.	We	see	that	this	facility	has	been	set
up	 to	 provide	 funding	 for	 real-estate	 assets,	 which	 we	 presume	 is	 a	 line	 of
business	that	the	borrower	(“Global	Bank”)	is	involved	in.	The	fact	that	a	long-
term	 facility	 has	 been	 offered	 enables	 ABC	 Securities	 Limited	 to	 lend	 at	 a
relatively	 high	 rate,	 as	 interbank	 repo	 funding	 rates	 in	 2006	 would	 be
considerably	below	Libor	plus	18–20	basis	points.	However,	we	presume	that	as



Global	Bank	is	seeking	long	fixed-term	committed	funding,	it	 is	willing	to	pay
above-market	 rates	 for	 this	 facility.	 If	 the	 line	 is	 drawn	 on,	Global	 Bank	will
provide	 collateral	 in	 the	 form	 of	 real-estate	 assets,	 at	 minimum	 loan-to-value
(LTV)	levels	stated,	and	also	with	a	haircut.

Figure	19.2	Committed	repo	liquidity	line,	term	sheet



The	synthetic	ABCP	conduit
The	 latest	 development	 in	 conduits	 is	 the	 synthetic	 structure.	 Exactly	 as	 with
synthetic	 structured	 credit	 products,	 this	 uses	 credit	 derivatives	 to	 make	 an
economic	transfer	of	risk	and	exposure	between	the	originator	and	the	issuer,	so
that	there	is	not	necessarily	a	sale	of	assets	from	the	originator	to	the	Issuer.	We
describe	 synthetic	 conduits	 by	 means	 of	 an	 hypothetical	 transaction,	 “Golden
Claw	Funding”,	which	is	a	TRS-backed	ABCP	structure.

Example	19.1:	Hypothetical	case	study:	Golden
Claw	Funding

Figure	19.3	is	a	structure	diagram	for	a	synthetic	ABCP	vehicle	that	uses	a	TRS	in	its	structure.
It	 illustrates	an	hypothetical	conduit,	Golden	Claw	Funding	Ltd,	which	issues	paper	 into	both
the	US	CP	market	 and	 the	EuroCP	market.	 It	 has	been	 set	 up	 as	 a	 funding	vehicle,	with	 the
originator	 accessing	 the	 CP	 market	 to	 fund	 assets	 that	 it	 holds	 on	 its	 balance	 sheet.	 The
originator	can	be	a	bank,	non-bank	financial	institution	such	as	a	hedge	fund,	or	a	corporate.	In
our	case	study	the	originator	is	a	hedge	fund	called	ABC	Fund	Limited.

Figure	19.3	Synthetic	ABCP	conduit,	hypothetical	deal	“Golden	Claw
Funding”





The	structure	shown	in	Figure	19.3	has	the	following	features:
the	CP	issuance	vehicle	and	the	purchase	company	(PC)	are	based	offshore	at	a
location	such	as	Jersey,	Ireland	or	Cayman	Islands;
the	conduit	 issues	CP	 in	 the	USD	market	via	a	co-issuer	based	 in	Delaware.	 It
also	issues	ECP	via	an	offshore	SPV;
proceeds	 of	 the	 CP	 issue	 are	 loaned	 to	 the	 PC,	 which	 uses	 these	 funds	 to
purchase	 assets	 from	 the	 originator.	 As	 well	 as	 purchasing	 assets	 directly,	 the
vehicle	 may	 also	 acquire	 an	 “interest”	 in	 assets	 that	 are	 held	 by	 ABC	 Fund
Limited	 via	 an	 option	 called	 a	 zero-strike	 call	 (ZSC).	 (We	 describe	 ZSCs	 in
Example	19.3.)	If	assets	are	purchased	directly	on	to	the	balance	sheet	of	the	PC,
this	is	akin	to	what	happens	in	a	conventional	ABCP	structure.	If	interests	in	the
assets	 are	 acquired	 via	 a	 ZSC	 then	 they	 are	 not	 actually	 sold	 to	 the	 PC,	 and
remain	 on	 the	 balance	 sheet	 of	 ABC	 Fund	 Limited.	 Assets	 can	 be	 bonds,
structured	finance	bonds,	equities,	mutual	funds,	hedge	fund	shares,	convertible
bonds,	synthetic	products	and	private	equity;
simultaneously	as	it	purchases	assets	or	ZSCs	on	assets,	the	PC	enters	into	a	TRS
contract	with	ABC	Fund	Limited,	 under	which	 it	 pays	 the	 performance	 on	 the
assets	and	receives	interest	on	the	CP	proceeds	it	has	used	to	purchase	assets	and
ZSCs.	The	TRS	is	the	means	by	which	ABC	Fund	retains	the	economic	interest
in	 the	 assets	 it	 is	 funding,	 and	 the	means	 by	which	 PC	 receives	 the	 interest	 it
needs	to	pay	back	to	Golden	Claw	as	CP	matures;
the	issue	vehicle	itself	may	also	purchase	assets	and	ZSCs,	so	we	show	in	Figure
19.3	that	it	also	has	a	TRS	between	itself	and	ABC	Fund	Limited.

We	reproduce	the	term	sheet	for	the	TRS	contract	below.	This	states	that	the	notional	value	and
maturity	of	the	TRS	matches	those	of	the	CP	issue.
The	 Golden	 Claw	 structure	 is	 a	 means	 by	 which	 funds	 can	 be	 raised	 without	 a	 true	 sale
structure.	The	TRS	is	guaranteed	by	the	sponsor	bank,	so	will	ensure	that	the	conduit	is	rated	at
the	short-term	rating	of	the	sponsor	bank.	As	CP	matures,	it	will	be	repaid	with	a	roll-over	issue
of	CP,	with	interest	received	via	the	TRS	contract.	If	CP	cannot	be	rolled	over,	then	the	PC	or
the	issuer	will	need	to	sell	assets	or	exercise	ZSCs	in	assets	to	repay	principal,	or	otherwise	the
TRS	guarantor	will	need	to	cover	the	repayment.

Example	19.2:	Zero-strike	calls
A	 zero-strike	 call	 (ZSC)	 is	 a	 call	 option	 with	 strike	 price	 set	 at	 zero.	 It	 is	 written	 on	 an
underlying	asset	such	as	a	bond	or	shares	in	a	hedge	fund,	and	is	sold	at	par.	It	is	essentially	a
means	by	which	an	interest	in	illiquid	assets	can	be	transferred	to	a	customer.	Consider	the	two
following	examples	showing	how	ZSCs	might	be	used:

Buying	a	ZSC:	a	hedge	fund	of	funds	wishes	to	acquire	an	interest	in	assets	that
are	 not	 on	 its	 balance	 sheet.	 It	 buys	 a	 ZSC	 from	 a	 hedge	 fund	 that	 holds	 the
assets,	who	writes	the	ZSC.	If	the	asset	appreciates	in	value,	the	gain	is	realised
by	the	hedge	fund	of	funds.
Selling	a	ZSC:	a	hedge	 fund	of	 funds	holds	assets	on	 its	books,	which	a	client
(investor)	wishes	to	acquire	an	interest	in.	The	fund	of	funds	writes	a	ZSC	to	the
investor,	enabling	the	investor	to	acquire	an	interest	in	the	assets.

These	examples	are	illustrated	in	Figure	19.4.



Figure	19.4	ZSC	options

Frequently	the	ZSC	is	transacted	as	part	of	a	leveraged	investment	play,	so	that	in	the	example
above	described	as	“selling	a	ZSC”,	the	fund	of	funds	will	invest	its	own	funds	in	a	leveraged
proportion	to	those	of	the	client.	For	example,	for	every	$25	invested	by	the	client,	the	fund	of
funds	will	invest	$75,	as	part	of	a	notional	$100	investment	in	a	ZSC	option.

Synthetic	ABCP	conduit:	Example	TRS	term
sheet

To	 illustrate	 the	 terms	 of	 the	 TRS	 used	 in	 the	Golden	Claw	 Funding	 Limited
hypothetical	 case	 study,	we	produce	below	an	example	of	what	 the	 term	sheet
for	the	TRS	contract	might	look	like.	This	describes	the	terms	of	the	TRS	used	in
the	 structure	 and	 has	 been	 produced	 for	 the	 Sponsoring	 Bank	 that	 is	 the
guarantor	to	the	TRS.

ABC	Fund	Limited	Golden	Claw	Funding
Limited	Total	Return	Swap	Term	Sheet



Programme	summary
Golden	Claw	will	 raise	money	 in	 the	US	CP	and	Euro	CP	market.	 It	will	 lend
this	money	to	Golden	Claw	Purchase	Company	(PC).	PC	will	buy	assets	such	as
bonds	 or	 equity	 from	 ABC	 Fund	 Limited.	 Golden	 Claw	 PC	 simultaneously
enters	 into	 a	 TRS	 contract	 with	ABC	 Fund	 Limited.	 The	 TRS	 contract	 is	 the
means	by	which	ABC	Fund	Limited	retains	the	price	risk	of	the	assets.	Via	the
TRS,	 Golden	 Claw	 PC	 will	 transfer	 the	 return	 on	 the	 assets	 to	 ABC	 Fund
Limited,	and	receive	sufficient	interest	from	ABC	Fund	Limited	to	pay	Golden
Claw	the	interest	on	maturing	CP.	The	mark-to-market	on	the	TRS	will	be	set	in
line	with	CP	repayment	dates,	and	is	guaranteed	by	the	Sponsor	Bank.
General
terms

A	TRS	is	entered	into	between	Golden	Claw	PC	and	ABC	Fund	Limited.	One	leg	of	the	TRS	pays	the
performance	of	the	underlying	assets,	while	the	other	leg	will	pay	the	maturing	CP	interest.	These	payments
are	made	two	days	after	the	TRS	reset	dates,	which	coincide	with	the	CP	issue	maturity	date.
A	TRS	is	entered	into	simultaneously	each	time	CP	is	issued.	The	notional	value	of	each	TRS	will	be
equivalent	to	the	outstanding	nominal	value	of	each	CP	issue.	The	maturity	of	the	TRS	will	match	the
maturity	of	the	CP	issue.

Assets Each	issuer	and	each	PC	will	own	a	portfolio	of	assets	of	a	particular	type.	Initially,	the	types	of	assets	will
include	debt	securities;	equity	securities;	and	hedge	fund	investments	(including	zero	strike	calls	relating	to
such	investments).

TRSs The	issuer	and	the	PC	will	enter	into	a	TRS	(“Swap”)	with	the	swap	counterparty	(as	defined	below).	The
aggregate	amount	paid	to	the	issuer	or	PC	under	the	swap	shall	be	sufficient	to	pay:	(1)	the	interest	payable
on	the	CP	issued	to	fund	the	related	assets	through	maturity	and	(2)	expenses	of	the	issuer	or	the	PC,
including	the	fees	of	the	issuer’s	or	PC’s	agents,	taxes,	rating	agency	and	legal	fees.	All	payments	received	in
relation	to	the	assets	held	by	the	Issuer	or	the	PC	will	be	paid	to	the	related	swap	counterparty.	Each	swap
agreement	may	also	provide	for	periodic	transfer	(1)	by	the	Issuer	or	the	PC	to	the	swap	counterparty	of
market	value	increases	of	the	related	Assets	and	(2)	by	the	swap	counterparty	to	the	issuer	or	the	PC,	of
market	value	decreases	of	the	related	assets.

Swap
counterparty

[tbc]

TRS
bookings

The	issuer	or	PC	will	enter	into	a	TRS	with	ABC	Fund	Limited	under	which	the	issuer	or	PC	will	(1)	pay	the
performance	on	the	TRS	reference	asset	to	ABC	Fund	Limited	and	(2)	receive	proceeds	equivalent	to
maturing	CP	interest	and	costs.	ABC	Fund	Limited	will	enter	into	a	TRS	with	the	issuer	or	PC	under	which	it
will	(1)	pay	proceeds	equivalent	to	maturing	CP	interest	and	other	costs,	and	(2)	receive	the	performance	on
the	TRS	reference	assets.	The	notional	value	of	the	swap	will	be	equal	to	the	nominal	value	of	outstanding
CP.	A	swap	will	be	written	each	time	there	is	an	issue	of	CP.	Net	payments	will	be	exchanged	on	swap
payment	dates	(value	two	days	after	the	swap	reset	date),	which	will	coincide	with	CP	maturity	payment	date
and	swap	maturity.

Issue
mechanics

Golden	Claw	will	issue	CP	on	the	trade	date	for	settlement	on	T+2.	Simultaneously,	on	T+0	PC	will	(1)	enter
into	a	loan	with	Golden	Claw	for	the	CP	settlement	proceeds,	value	date	T+2,	loan	to	expire	on	CP	maturity
date;	(2)	will	transact	to	purchase	assets	to	the	value	of	the	loan	from	ABC	Fund	Limited,	or	ZSCs	written	on
assets	held	by	ABC	Fund	Limited,	for	asset	delivery	to	PC	on	T+2;	and	(3)	will	enter	into	a	TRS	agreement
with	ABC	Fund	Limited,	for	value	date	T+2,	for	the	nominal	value	of	the	CP	issue.	The	TRS	reset	date	will
be	two	days	prior	to	CP	maturity.	ABC	Fund	Limited	will	pay	CP	interest	and	receive	asset	performance	on
this	Swap.	On	T+0	ABC	Fund	Limited	will	enter	into	a	TRS	with	PC	for	nominal	value	of	CP	issue,	for
value	T+2.	PC	will	pay	asset	performance	and	receive	CP	maturing	interest	on	this	swap.

The	 term	 sheet	 describes	 the	 mechanics	 of	 the	 swap	 arrangement	 for	 the
synthetic	ABCP	structure.



This	type	of	structure	is	a	means	by	which	funds	can	be	raised	without	a	true
sale	 structure.	The	TRS	 is	guaranteed	by	 the	 sponsor	bank,	 so	will	 ensure	 that
the	conduit	is	rated	at	the	short-term	rating	of	the	sponsor	bank.	As	CP	matures,
it	will	be	repaid	with	a	roll-over	issue	of	CP,	with	interest	received	via	the	TRS
contract.	If	CP	cannot	be	rolled	over,	then	the	PC	or	the	issuer	will	need	to	sell
assets	or	referenced	notes	to	repay	principal,	or	otherwise	the	TRS	guarantor	will
need	to	cover	the	repayment.
Essentially,	the	TRS	is	the	means	by	which	the	conduit	can	be	used	to	secure

Libor-flat	 based	 funding	 for	 the	 originator,	 as	 long	 as	 payments	 under	 it	 are
guaranteed	 by	 a	 sponsor	 or	 guarantor	 bank.	 Alternatively,	 the	 originator	 can
arrange	for	a	banking	institution	to	provide	a	stand-by	liquidity	back-up	for	the
TRS	 in	 the	 event	 that	 it	 cannot	 roll	 over	maturing	CP.	 This	 service	would	 be
provided	for	a	fee.

Example	19.3:	“Golden	Claw”	synthetic	ABCP
conduit	cash-flow	mechanics

Assume	the	first	issue	of	CP	by	the	Golden	Claw	structure.	The	vehicle	issues	$100	nominal	of
one-month	CP	at	an	all-in	price	of	$99.50.	These	funds	are	lent	by	the	vehicle	to	its	purchase
company,	which	uses	these	funds	to	buy	$99.50	worth	of	assets	synthetically	from	ABC	Fund,
in	the	form	of	par-priced	options	referenced	to	these	assets.	Simultaneously	it	enters	into	a	TRS
with	ABC	Fund,	for	a	nominal	amount	of	$100.
On	CP	maturity,	assume	that	the	reference	assets	are	valued	at	$103.	This	represents	an	increase
in	value	of	$3.	ABC	Fund	will	pay	this	increase	in	value	to	the	purchase	company,	which	would
then	pay	this,	under	the	terms	of	the	TRS,	back	to	ABC	Fund	(in	practice,	this	cash	flow	nets	to
zero	so	money	actually	moves).	Also,	under	the	terms	of	the	TRS,	ABC	Fund	pays	the	maturing
CP	 interest	 of	 $0.50,	 plus	 any	 expenses	 and	 costs	 of	 Golden	 Claw	 itself,	 to	 the	 purchase
company,	which	in	turn	pays	this	to	Golden	Claw,	enabling	it	to	repay	CP	interest	to	investors.
The	actual	nominal	amount	of	the	CP	issue	is	repaid	by	rolling	it	over	(re-issuing	it).
If	for	any	reason	CP	cannot	be	rolled	over	on	maturity,	the	full	nominal	value	of	the	CP	must	be
paid	under	the	terms	of	the	TRS	by	ABC	Fund	to	the	purchase	company.

The	basket	total	return	swap
Simpler	 and	more	 straightforward	 than	 the	 structure	 described	 in	 the	 previous
section,	a	vanilla	total	return	swap	(TRS)	may	be	used	as	a	funding	tool,	but	only
where	 the	 reference	 assets	 are	 transferable	 and	 also	 able	 to	 be	 priced
independently.	 Typically,	 this	 instrument	 is	 used	 as	 a	 means	 of	 securing	 off-
balance	sheet	financing	for	assets	held	(for	example)	on	a	market	making	book.



It	 is	 most	 commonly	 used	 in	 this	 capacity	 by	 broker-dealers	 and	 securities
houses	 that	 have	 little	 or	 no	 access	 to	 unsecured	 or	 Libor-flat	 funding.	When
used	for	this	purpose	the	TRS	is	similar	to	a	repo	transaction,	although	there	are
detail	differences.	Often	a	TRS	approach	is	used	instead	of	classic	repo	when	the
assets	 that	 require	 funding	are	 less	 liquid	or	 indeed	not	 really	 tradeable.	These
can	 include	 lower	 rated	 bonds,	 illiquid	 bonds	 such	 as	 certain	ABS,	MBS	 and
CDO	securities,	and	assets	such	as	hedge	fund	shares.
Bonds	that	are	taken	on	by	the	TRS	provider	must	be	acceptable	to	it	in	terms

of	 credit	 quality.	 If	 no	 independent	 price	 source	 is	 available	 the	TRS	provider
may	insist	on	pricing	the	assets	itself.
As	a	funding	tool	the	TRS	is	transacted	as	follows:

the	broker-dealer	swaps	out	a	bond	or	basket	of	bonds	 that	 it	holds	 to	 the
TRS	 counterparty	 (usually	 a	 bank),	 who	 pays	 the	 market	 price	 for	 the
security	or	securities;
the	maturity	of	the	TRS	can	be	for	anything	from	one	week	to	one	year	or
even	 longer.	 For	 longer-dated	 contracts,	 a	 weekly	 or	 monthly	 reset	 is
usually	 employed,	 so	 that	 the	 TRS	 is	 repriced	 and	 cash	 flows	 exchanged
each	week	or	month;
the	funds	that	are	passed	over	by	the	TRS	counterparty	to	the	broker-dealer
have	 the	 economic	 effect	 of	 being	 a	 loan	 to	 cover	 the	 financing	 of	 the
underlying	bonds.	This	loan	is	charged	at	Libor	plus	a	spread;
at	the	maturity	of	the	TRS,	the	broker-dealer	will	owe	interest	on	funds	to
the	 swap	 counterparty,	 while	 the	 swap	 counterparty	 will	 owe	 the	market
performance	 of	 the	 bonds	 to	 the	 broker-dealer	 if	 they	 have	 increased	 in
price.	The	two	cash	flows	are	netted	out;
for	 a	 longer-dated	 TRS	 that	 is	 reset	 at	 weekly	 or	 monthly	 intervals,	 the
broker-dealer	will	owe	the	loan	interest	plus	any	decrease	in	basket	value	to
the	swap	counterparty	at	the	reset	date.	The	swap	counterparty	will	owe	any
increase	in	value.

By	entering	into	this	transaction	the	broker-dealer	obtains	Libor-based	funding
for	a	pool	of	assets	it	already	owns,	while	the	swap	counterparty	earns	Libor	plus
a	spread	on	funds	that	are	in	effect	secured	by	a	pool	of	assets.	This	transaction
takes	 the	 original	 assets	 off	 the	 balance	 sheet	 of	 the	 broker-dealer	 during	 the
term	of	the	trade,	which	may	also	be	desirable.
The	broker-dealer	can	add	or	remove	bonds	from	or	to	the	basket	at	each	reset

date.	When	this	happens	the	swap	counterparty	revalues	the	basket	and	will	hand



over	more	funds	or	receive	back	funds	as	required.	Bonds	are	removed	from	the
basket	if	they	have	been	sold	by	the	broker-dealer,	while	new	acquisitions	can	be
funded	by	being	placed	in	the	TRS	basket.
We	 illustrate	 a	 funding	 TRS	 trade	 using	 an	 example.	 Figure	 19.5	 on	 pages

938–9	 shows	a	portfolio	of	 five	hypothetical	 convertible	bonds	on	 the	balance
sheet	 of	 a	 broker-dealer.	 The	 spreadsheet	 also	 shows	 market	 prices.	 This
portfolio	has	been	swapped	out	to	a	TRS	provider	in	a	six-month,	weekly	reset
TRS	contract.	The	TRS	bank	has	 paid	over	 the	 combined	market	 value	of	 the
portfolio	at	a	 lending	rate	of	1.14125%.	This	represents	one-week	Libor	plus	7
basis	points.	We	assume	the	broker-dealer	usually	funds	at	above	this	level,	and
that	this	rate	is	an	improvement	on	its	normal	funding.	It	is	not	unusual	for	this
type	of	 trade	 to	be	undertaken	even	 if	 the	 funding	 rate	 is	not	an	 improvement,
however,	for	diversification	reasons.

Figure	19.5	Spreadsheet	showing	basket	of	bonds	used	in	TRS	funding	trade



We	 see	 from	 Figure	 19.5	 that	 the	 portfolio	 has	 a	 current	 market	 value	 of
approximately	USD	151,080,000.	This	value	is	lent	to	the	broker-dealer	in	return
for	the	bonds.
One	week	later	the	TRS	is	reset.	We	see	from	Figure	19.6	on	pages	940–1,	that

the	 portfolio	 has	 increased	 in	 market	 value	 since	 the	 last	 reset.	 Therefore	 the
swap	counterparty	pays	this	difference	over	to	the	broker-dealer.	This	payment	is
netted	 out	 with	 the	 interest	 payment	 due	 from	 the	 broker-dealer	 to	 the	 swap
counterparty.	The	interest	payment	is	shown	as	USD33,526.

Figure	19.6	Spreadsheet	showing	basket	of	bonds	at	TRS	reset	date	plus
performance	and	interest	payments	due	from	each	TRS	counterparty





Figure	19.7	shows	the	basket	after	the	addition	of	new	bond,	and	the	resultant
change	in	portfolio	value.

Figure	19.7	TRS	basket	value	after	addition	of	new	bond





Structured	funding	vehicles:	Repo	conduit
As	 a	 result	 of	 their	 requirements	 for	 greater	 funding	 diversity,	 banks	 and
financial	 institutions	 now	 make	 increasing	 use	 of	 cash	 structured	 vehicles	 to
raise	 funds	and	generate	 liquidity.	 In	 this	 section	we	describe	one	of	 the	 latest
structures	worked	on	by	the	author	in	the	US	dollar	and	euro	markets.



Securities	repo	conduit
There	are	various	forms	of	a	repo-based	structured	funding	vehicle	that	provide
efficient	 funding	 of	 a	 securities	 portfolio,	 known	 as	 a	 securities	 repo	 conduit.
This	is	used	to	provide	funding	for	a	wide	range	of	assets,	including	residential
mortgages,	commercial	mortgages,	structured	finance	securities	such	as	student
loan	 ABS,	 and	 existing	 conduit	 vehicles.1	 It	 is	 an	 on-balance	 sheet	 funding
mechanism,	and	is	similar	to	a	CP	conduit,	but	with	added	flexibility	both	on	its
asset	 and	 liability	 side.	 It	 provides	 access	 to	 the	 CP	 market	 but	 without	 the
requirement	of	a	back-up	bank	liquidity	facility,	because	the	conduit	is	supported
by	the	pool	of	assets	that	are	being	financed.	As	such	it	enables	the	originator	to
reduce	its	reliance	on	CP	and	repo	dealers,	while	also	guaranteeing	access	to	the
market	during	times	of	market	disruption.



Structure
The	securities	repo	conduit	is	essentially	a	means	by	which	an	investment	bank,
via	 a	 separate	 legal	 entity	 or	 via	 its	 own	 balance	 sheet,	 will	 provide	 a
“warehouse”	funding	vehicle	for	a	client	that	wishes	to	finance	a	pool	of	assets.
The	structure	is	designed	as	follows:	a	separate	legal	entity	(the	SPV)	is	set	up

as	a	bankruptcy-remote	funding	vehicle,	which	is	the	issuer.	Thereafter:
the	 issuer	 issues	 short-term	notes,	 termed	 loan	notes	 or	 asset-backed	 loan
notes	(ABNs)	that	are	issued	at	A−1/P−1/F−1	or	better,2	which	are	backed
by	repo	agreements	between	it	and	the	client	entity;
the	client	will	repo	securities	out	to	the	issuer,	which	act	as	the	collateral	for
the	 ABNs.	 The	 amount	 of	 collateral	 will	 be	 equal	 to	 the	 value	 of	 notes
issues	plus	an	additional	amount	as	credit	enhancement;
the	repo	provides	sufficient	funds	to	pay	off	the	ABNs	on	maturity,	with	the
repo	and	ABNs	being	set	with	identical	maturities;
the	repo	between	the	issuer	and	the	client	will	allow	for	the	repo	securities
(collateral)	to	be	bankruptcy-remote	from	the	fortunes	of	the	client.

In	effect	 the	ABNs	are	a	 repo-backed	 funding	 issue	 rather	 than	a	pure	asset-
backed	note	issue.	It	is	the	repo	that	provides	the	security	for	the	ABNs,	rather
than	 the	 underlying	 securities	 themselves.	 So	 the	 cash-flow	 patterns	 of	 the
underlying	 securities,	 whatever	 type	 they	 are,	 are	 not	 strictly	 relevant	 to	 the
security-backing	of	the	ABN	issue.
Figure	19.8	shows	the	structure	diagram.

Figure	19.8	Securities	repo	conduit	structure



The	terms	of	an	ABN	issue	might	look	something	like	this:
Instrument	type: Discount	paper
Maturity: 30–270	days	(USD);	364	days	(EUR,	GBP)
Legal	final	maturity: [30]	days	after	expected	final	maturity
Rate: Libor	minus	[5–7]	basis	points	(excluding	dealer	fee)
Repo	terms: Equal	nominal	value	plus	haircut

Identical	maturity	date

The	repo	agreement	is	entered	into	simultaneously	with	any	ABN	issue,	and	is
the	security	backing	for	the	ABN.



Credit	enhancement
A	key	element	of	securitisation	technology	is	the	concept	of	credit	enhancement,
which	is	set	to	achieve	the	required	credit	rating.	A	securities	repo	conduit	will
employ	 one	 or	 both	 methods	 of	 credit	 enhancement,	 namely	 over-
collateralisation	and	a	swap	arrangement.
Through	 over-collateralisation,	 the	 market	 value	 of	 the	 securities	 assigned

under	 the	 repo	 agreement	 is	 set	 at	 a	 higher	 level	 of	 the	 nominal	 value	 of	 the
ABN	issue.	This	value	is	the	margin	or	“haircut”.	The	size	of	the	haircut	is	based
on	the	following:

credit	quality	of	securities	being	repoed;
overall	market	liquidity;
historical	price	volatility	of	collateral	securities.

The	 repo	 side	 of	 the	 transaction	 is	marked-to-market	 on	 a	 regular	 basis	 and
additional	collateral	will	be	called	for	if	the	haircut	value	falls	during	the	term	of
the	 trade.	An	 indication	of	 the	 size	of	 expected	haircut	 for	different	 classes	of
security	is	shown	in	Table	19.1,	which	outlines	the	levels	described	by	Moody’s.

Table	19.1	Example	of	haircut	value	for	security	type

Source:	Moody’s.	Reproduced	with	permission.

The	other	method	of	credit	enhancement	is	a	swap	arrangement.	Under	this,	a
swap	counterparty	that	is	rated	at	least	A−1+/P−1/F−1+	and	AA−/AA−/Aa3	will
be	 contracted	 to	 cover	 the	market	 risk	 of	 the	 collateral.	 The	 swap	 is	 set	 for	 a
fixed	term,	say	three	or	five	years;	at	all	times	the	notional	value	of	the	swap	will
be	 equal	 to	 the	 total	 value	 of	 outstanding	 collateral	 in	 the	 repo	 facility.	 The
maximum	such	size	is	the	total	issuance	under	the	conduit.
The	swap	payment	profile	under	a	regular-setting	market	value	swap	is:

the	 issuer	pays	 to	 the	swap	counterparty	any	upside	performance	received



from	sale	of	securities;
the	swap	counterparty	pays	to	the	issuer	any	shortfall	in	the	market	value	of
the	securities	incurred	by	the	sale	of	said	securities.

A	mirror	arrangement	is	put	in	place	between	the	swap	counterparty	and	both
the	originator	and	the	issue.
The	swap	cash	flows	are	shown	in	Figure	19.9.

Figure	19.9	Securities	repo	conduit,	swap	arrangement:	structure	of	cash	flows

Synthetic	repackaging	structures
Repackaging	 structures	or	 “repacks”	were	 introduced	 in	 the	cash	 securitisation
market	 first,	 before	 also	 becoming	 a	 feature	 of	 the	 synthetic	 markets.	 In	 its
simplest	form,	a	repack	is	an	underlying	security	or	group	of	securities	that	have
been	 packaged-up	 and	 transformed	 into	 a	 new	 note	 or	 class	 of	 notes	 that	 are
more	attractive	to	investors	than	the	original	securities.	This	may	have	been	done
because	 the	 original	 security	 has	 become	 illiquid	 or	 otherwise	 not	 tradeable.3
Repacks	 were	 originally	 classed	 as	 “single-asset”	 or	 “multi-asset”	 repacks
according	 to	 how	many	 underlying	 securities	 they	 represented.	 A	 single-asset
repack	 would	 be	 a	 repackaging	 of	 just	 one	 security.	 Multi-asset	 repacks
contained	a	pool	of	securities	and	may	be	considered	prototype	CDOs.	They	are
not	strictly	speaking	securitisations	in	the	true	sense	because	there	is	no	sale	of
the	underlying	securities	into	a	bankruptcy-remote	SPV.
In	 the	synthetic	market,	 investment	banks	have	also	structured	 repacks	using

credit	derivatives.	Often	this	will	be	done	to	transform	a	particular	feature	of	an
existing	bond	 (or	bonds)	 in	ways	other	 than	 to	make	 it	more	attractive	 to	new
investors;	 for	 example,	 to	 transfer	 an	 existing	 credit	 exposure	 or	 to	 reduce
balance	 sheet	 capital	 requirements.	 In	 other	 words,	 synthetic	 market	 repacks



make	use	 of	 the	 credit	 derivatives	market	 to	 hedge	out	 risk	 exposure	 on	other
bonds,	which	are	frequently	also	structured	products.



Synthetic	repack	motivations
A	synthetic	repack	uses	funded	or	unfunded	credit	derivatives	in	its	structure.	It
may	be	originated	for	the	following	reasons:

by	 an	 investment	 bank	 that	 is	 tasked	 with	 making	 an	 asset	 “tradeable”
again;
by	 a	 broker-dealer	 to	 transform	 a	 current	 interest-rate	 or	 credit	 risk
exposure;
by	a	portfolio	manager	 looking	to	extract	value	from	assets	currently	held
on	 the	 balance	 sheet	 or	 assets	 in	 the	 market	 that	 are	 trading	 below	 fair
value.

The	 assets	 in	 question	 are	 often	 existing	 structured	 finance	 securities,	 such	 as
CDO	notes	or	CLNs.	Hence,	if	the	repack	vehicle	SPV	issues	securities,	this	will
be	 a	 repack	 of	 securities	 issued	 by	 another	 SPV.	Hence,	 a	 repack	 structure	 is
usually	similar	 in	certain	respects	 to	a	synthetic	CDO	and	often	 targeted	at	 the
same	class	of	investors.



Example	deal	structure
To	 illustrate	 the	 mechanics	 of	 a	 synthetic	 repack,	 we	 present	 an	 hypothetical
transaction	that	is	a	repack	of	a	synthetic	CDO.	The	repack	has	been	structured
by	an	investment	bank,	ABC	Securities	Limited,	to	hedge	a	position	it	holds	in
the	junior	tranche	of	a	CDO.	Through	this	transaction	the	bank	hedges	the	credit
risk	 exposure	 in	 its	 existing	 holding,	 while	 also	 meeting	 the	 needs	 of	 client
investors	who	seek	an	exposure	to	the	risk-reward	profile	the	repack	represents.
It	 is	 necessary	 to	 describe	 first	 the	 original	 synthetic	 CDO	 deal.	 We	 then

consider	the	motivation	behind	and	structure	of	the	repack.
All	names	and	situations	quoted	are	of	course	fictitious.

Case	Study	19.1:	Synthetic	CDO:	Black	Island
Finance	Ltd

The	underlying	CDO	is	a	fully	unfunded	synthetic	CDO	(“Black	Island	Finance	Ltd”).	This	is	a
CDO	 originated	 on	 a	 pool	 of	 100%	 risk-weighted	 bank	 assets,	 with	 the	 credit	 risk	 and
regulatory	capital	 requirements	of	 the	assets	 transferred	via	a	 tranched	series	of	credit	default
swaps	to	investors.	Figure	19.10	shows	the	structure	of	Black	Island	Finance	Ltd.

Figure	19.10	Black	Island	Finance	Ltd,	hypothetical	unfunded	synthetic
CDO



The	 liabilities	of	 the	CDO	are	 split	 into	 a	 series	of	 credit	 default	 swaps	 (CDS),	which	pay	 a
premium	based	on	their	seniority.	If	there	are	any	credit	events	among	reference	assets	then	the
nominal	amounts	of	the	CDS	contracts	is	reduced	(thereby	reducing	the	interest	receivable	by
protection	sellers)	in	order	of	priority.	On	issue,	ABC	Securities	invests	in	the	junior	tranche	of
Black	 Island	 CDO.	 This	 represents	 the	 2.5%	 to	 10%	 tranche	 of	 risk	 in	 the	 reference	 pool.
Assume	it	is	at	BBB	level	and	so	would	represent	this	level	of	risk-return	for	the	investor.
Later	 on	 in	 the	 deal	 life,	 ABC	 Securities	 Ltd	 decides	 to	 hedge	 its	 unhedged	 position	 in	 the
2.5%–10%	risk	piece	of	Black	Island	CDO.	It	also	identifies	a	client	requirement	for	a	funded
investment	at	a	BBB-rated	risk-return	 level.	 It	 therefore	structures	a	 repackage	vehicle,	 let	us
call	it	Red	Sea	Finance	Limited,	to	meet	this	client	requirement	while	simultaneously	hedging
its	exposure	in	Black	Island	CDO.4

Synthetic	repackage	vehicle:	Red	Sea	Finance
Ltd

The	purpose	of	Red	Sea	Finance	Ltd	is	to	hedge	out	the	ABC	Securities	Ltd	exposure	in	Black



Island	 Finance	 CDO,	 which	 is	 a	 position	 in	 the	 junior	 CDS	 of	 that	 deal.	 The	 client	 order,
however,	is	for	a	funded	position.	Red	Sea	Finance	Ltd	is	set	up	to	repackage	the	exposure,	thus
transforming	it	from	a	CDS	into	a	CLN.	An	SPV	is	set	up	to	issue	the	CLN	to	the	investor.	The
liabilities	of	Red	Sea	CDO	are	the	single	CLN;	that	is,	there	is	no	tranching.	This	is	placed	with
the	client	 investor.	The	proceeds	of	 the	note	 issue	are	 invested	 in	eligible	 investments,	which
are	 risk-free	 securities.	These	are	 repo’ed	out	with	a	bank	and	act	as	a	 reserve	against	 losses
suffered	due	to	credit	events	in	Black	Island	CDO.
The	structure	diagram	for	Red	Sea	Finance	Ltd	CDO	is	shown	at	Figure	19.11.

Figure	19.11	Red	Sea	Finance	Ltd,	hypothetical	synthetic	repack	vehicle



By	structuring	its	holding	via	a	synthetic	repack,	ABC	Securities	has	transferred	its	credit	risk
exposure	in	its	initial	investment,	while	also	meeting	the	needs	of	its	client.



Synthetic	funding	structures
Investment	 banks	 are	 increasingly	 turning	 to	 offshore	 synthetic	 structured
solutions	 for	 their	 funding,	 regulatory	 capital	 and	 accounting	 treatment
requirements.	We	saw	earlier	how	TRSs	can	be	used	to	obtain	off-balance	sheet
funding	of	assets	at	close	to	Libor,	and	how	synthetic	conduit	structures	can	be
used	to	access	the	asset-backed	commercial	market	at	Libor	or	close	to	Libor.5	In
this	section	we	discuss	synthetic	structures	 that	 issue	 in	both	 the	CP	and	MTN
market,	 and	 are	 set	 up	 to	 provide	 funding	 for	 investment	 bank	 portfolios	 or
reference	 portfolios	 of	 their	 clients.	 There	 are	 a	 number	 of	 ways	 to	 structure
these	deals,	some	using	multiple	SPVs,	and	new	variations	are	being	introduced
all	the	time.
We	illustrate	the	approach	taken	when	setting	up	these	structures	by	describing

two	different	hypothetical	funding	vehicles.



Offshore	synthetic	funding	vehicle
A	commercial	bank	or	 investment	bank	can	set	up	an	offshore	SPV	that	 issues
both	CP	and	MTNs	to	fund	underlying	assets	that	are	acquired	synthetically.	We
describe	this	here,	as	“Long-term	Funding	Ltd”.
Assume	an	 investment	bank	wishes	 to	 access	 the	CP	and	MTN	markets	 and

borrow	funds	at	close	to	Libor.	It	sets	up	an	offshore	SPV,	Long-term	Funding
Limited,	which	has	the	freedom	to	issue	the	following	liabilities	as	required:

CP;
MTNs;
guaranteed	investment	contracts	(GICs):	these	are	deposit	contracts	that	pay
either	a	fixed	coupon	to	lenders	or	a	fixed	spread	over	Libor;
repo	agreements.

These	 liabilities	 are	 used	 to	 fund	 the	 purchase	 of	 assets	 that	 are	 held	 by	 the
investment	bank.	These	assets	are	purchased	synthetically	via	TRS	contracts,	or
sometimes	 in	 cash	 form	 as	 a	 reverse	 repo	 trade.	 The	 vehicle	 is	 illustrated	 at
Figure	19.12.

Figure	19.12	Long-term	Funding	Ltd,	offshore	synthetic	funding	vehicle





The	vehicle	is	structured	in	such	a	way	that	the	liabilities	it	issues	are	rated	at
A−1/F−1	and	Aaa/AAA.	It	enables	the	originating	bank	to	access	the	money	and
capital	 markets	 at	 rates	 that	 are	 lower	 than	 it	 would	 otherwise	 obtain	 in	 the
interbank	 (unsecured)	 market.	 The	 originator	 invests	 its	 own	 capital	 in	 the
structure	in	the	form	of	an	equity	piece.	At	the	same	time,	a	liquidity	facility	is
also	 put	 in	 place,	 to	 be	 used	 in	 the	 event	 that	 the	 vehicle	 is	 not	 able	 to	 pay
maturing	 CP	 and	 MTNs.	 The	 liquidity	 facility	 is	 an	 additional	 factor	 that
provides	comfort	to	the	rating	agencies.
The	types	of	assets	and	liabilities	that	can	be	held	are	described	next.



Underlying	reference	assets
The	 vehicle’s	 asset	 structure	 is	 composed	 of	 mainly	 synthetic	 securities,
accessed	using	funded	TRS	contracts.	However,	 to	retain	flexibility	the	vehicle
is	 also	 able	 to	 bring	 in	 assets	 in	 cash	 form	 in	 the	 shape	 of	 reverse	 repo
transactions.
Possible	 types	 of	 assets	 that	 can	 be	 acquired	 by	 Long-term	 Funding	 Ltd

include:
short-term	money	market	instruments	rated	AAA;
bullet	corporate	bonds	rated	from	AAA	to	BB;
structured	 finance	 securities	 including	ABS,	RMBS	and	CMBS	 securities
rated	from	AAA	to	BB;
government	agency	securities	such	as	those	issued	by	Ginnie	Mae,	Fannie
Mae	and	Freddie	Mac,	as	well	as	Pfandbriefe	securities;
secondary	market	bank	loans	and	syndicated	loans	rated	at	AAA	to	BBB.

Reference	assets	can	be	denominated	in	any	currency,	and	currency	swaps	are
entered	into	hedge	currency	mismatch,	as	the	vehicle	only	issues	liabilities	in	US
dollars	and	euros.
As	well	 as	 the	quality	of	 the	underlying	 reference	assets,	 the	credit	 rating	of

the	 TRS	 and	 repo	 counterparties	 is	 also	 taken	 into	 consideration	 when	 the
liabilities	are	rated.



Liability	transactions
Long-term	 Funding	 Ltd	 finances	 the	 purchase	 of	 TRS	 and	 reverse	 repos	 by
issuing	CP,	MTNs	and	GICs.	The	interest-rate	risk	that	arises	from	issuing	GICs
is	hedged	using	interest-rate	swaps.
The	 ability	 of	 Long-term	 Funding	 Ltd	 to	 issue	 different	 types	 of	 liabilities

means	 that	 the	 originating	 bank	 can	 access	 funding	 at	 any	maturity	 from	one-
month	to	very	long	term,	and	across	a	variety	of	sources.	For	instance,	CP	may
be	 bought	 by	 banks,	 corporates,	 money	 market	 funds	 and	 super-national
institutions	such	as	the	World	Bank;	GIC	contracts	are	frequently	purchased	by
insurance	companies	and	CDO	vehicles.

Multi-SPV	synthetic	conduit	funding	structure
One	of	 the	main	drivers	behind	 the	growth	of	 synthetic	 funding	 structures	has
been	the	need	for	banks	to	reduce	regulatory	capital	charges.	While	this	has	been
achieved	 by	 setting	 up	 an	 offshore	 SPV	 that	 issues	 liabilities	 and	 references
assets	synthetically,	recent	changes	in	accounting	treatment	for	SPVs	means	that
this	 approach	 may	 not	 be	 sufficient	 for	 some	 institutions.6	 The	 structure	 we
describe	 here	 can	 reference	 an	 entire	 existing	 SPV	 synthetically,	 in	 effect	 a
synthetic	transfer	of	assets	that	have	already	been	synthetically	transferred.	The
vehicle	would	be	used	by	banks	or	fund	managers	to	obtain	funding	and	capital
relief	 for	 an	entire	 existing	portfolio	without	having	 to	move	any	of	 the	assets
themselves.
The	 key	 to	 the	 synthetic	 multi-SPV	 conduit	 is	 the	 CP	 and	 MTN	 issuance

vehicle,	 which	 is	 a	 stand-alone	 vehicle	 established	 by	 a	 commercial	 or
investment	 bank.	 This	 provides	 funding	 to	 an	 existing	 SPV	 or	 SPVs,	 and
acquires	 the	 assets	 of	 the	 assets	 synthetically.	The	 assets	 are	 deemed	 as	 being
held	within	the	structure	and	as	such	attract	a	0%	risk-weighting	under	Basel	I.
The	structure	is	illustrated	in	Figure	19.13	on	page	956.

Figure	19.13	Multi-SPV	offshore	synthetic	conduit	funding	structure





This	structure	has	the	following	features:
an	offshore	SPV	that	issues	CP	into	the	US	and	Euro	markets;
a	 synthetic	 purchase	 of	 the	 entire	 balance	 sheet	 of	 an	 existing	 SPV;	 the
funds	issued	in	the	CP	market	are	used	to	provide	a	funded	TRS	contract	to
the	SPV	whose	assets	are	being	funded;
the	 customer	 realises	 funds	 and	 also	 retains	 the	 return	 on	 the	 assets;
however,	 it	 benefits	 from	 reduced	 capital	 charge	 and	 there	 is	 no	 more
necessity	to	mark-to-market	the	assets;
the	 investment	bank	originator,	 and	CP	 investors	 (in	 that	 order),	 offers	 to
wear	any	 losses	on	 the	 reference	portfolio	due	 to	credit	 events	or	default,
and	earns	a	fee	income	for	setting	up	this	facility;
assets	and	additional	SPVs	can	be	added	at	any	time;
a	liquidity	facility	is	in	place	in	the	event	that	CP	cannot	be	issued.

This	structure	is	yet	another	illustration	of	the	flexibility	of	credit	derivatives,
and	structured	credit	products	created	from	credit	derivatives,	in	the	debt	capital
markets	today.

Combined	referenced	note	and	TRS	funding	structure
For	 a	 number	 of	 reasons,	 entities	 such	 as	 hedge	 funds	 or	 other	 investment
companies,	 whether	 they	 are	 independent	 entities	 or	 part	 of	 a	 banking	 or
bancassurance	 conglomerate,	 are	 not	 able	 to	 obtain	 funding	 from	 mainstream
banks	 directly.	 Hedge	 funds,	 for	 example,	 are	 commonly	 funded	 via	 a	 prime
brokerage	 facility	 set	 up	with	 banks.	 Put	 simply,	 under	 a	 prime	 brokerage	 the
provider	of	the	facility	holds	the	assets	of	the	hedge	fund	in	custody,	and	these
assets	act	as	 security	collateral	against	which	 funds	are	advanced.	These	 funds
are	used	by	the	hedge	fund	to	pay	for	the	assets	it	has	purchased,	and	are	lent	by
the	prime	broker	at	a	spread	over	Libor,	typically	50–70	basis	points.	The	prime
broker	also	lends	assets	to	cover	short	positions.	In	both	cases	margin	is	required
by	the	prime	broker.
Many	 investment	 companies	 hold	 positions	 in	 illiquid	 assets,	 such	 as	 hedge

fund	of	funds	shares,	or	other	difficult-to-trade	assets.	It	is	more	difficult	to	raise
funds	 in	 the	wholesale	markets	 using	 such	 assets	 as	 collateral,	 because	 of	 the
problem	associated	with	transferring	them	to	the	custody	of	the	cash	lender.	The
advent	of	credit	derivatives	and	financial	engineering	has	enabled	companies	to
get	 around	 this	 problem	 by	 setting	 up	 tailor-made	 structures	 for	 funding
purposes.	Here	we	describe	an	example	of	a	 funding	or	 liquidity	 structure	 that



raises	cash	in	the	wholesale	market	via	a	note	and	TRS	structure	that	references
a	basket	of	illiquid	assets.
Assume	two	entities	that	are	part	of	a	bancassurance	group:	a	regulated	broker-

dealer	 (“Smith	 Securities”)	 and	 a	 hedge	 fund	 derivative	 investment	 house
(“Smith	 Investments	Company”).	 The	 investment	 house	 raises	 funds	 primarily
from	its	parent	banking	group;	however,	for	diversity	purposes	it	also	wishes	to
raise	funds	from	other	sources.	One	such	source	is	the	wholesale	markets,	via	a
note	and	TRS	structure,	illustrated	in	Figure	19.14.

Figure	19.14	Combined	note	and	TRS	funding	structure

The	lender	is	an	investment	bank	(“ABC	Bank	plc”).	It	 is	willing	to	advance
funds	to	the	investment	company,	secured	by	its	assets,	at	a	rate	of	Libor	plus	20
basis	points.	This	is	a	considerable	saving	on	the	investment	company’s	cost	of
funds	with	a	prime	broker,	 and	comparable	with	 its	parent	group	 funding	 rate.
However,	its	assets	cannot	be	transferred	as	they	are	untradeable	assets,	and	so
cannot	act	as	collateral	in	the	normal	way	one	observes	in,	say,	repo	trades.
Instead	we	structure	the	following	in	order	to	enable	the	funding	to	be	raised:

ABC	Bank	plc	does	not	lend	funds	directly,	instead	it	purchases	a	two-year



note	at	a	price	of	par.	The	return	on	this	note	is	linked	to	the	performance	of
a	 basket	 of	 assets	 held	 by	 Smith	 Investment	 Company.	 As	 Smith
Investment	Company	is	an	unregulated	entity,	it	cannot	issue	a	note	into	the
wholesale	 markets.	 Therefore	 the	 note	 is	 issued	 by	 its	 sister	 company,
Smith	Securities;
the	funds	raised	by	the	sale	of	the	note	are	transferred,	in	the	form	of	a	loan,
from	Smith	Securities	to	Smith	Investment	Company	at	Libor-flat;
simultaneously	the	two	companies	enter	into	a	TRS	arrangement,	with	start
and	 maturity	 dates	 matching	 that	 of	 the	 note.	 Under	 this	 TRS,	 Smith
Securities	receives	the	performance	of	the	basket	of	assets	and	pays	Libor-
flat;
also	simultaneously,	Smith	Investment	Company	and	ABC	Bank	plc	enter
into	 a	 TRS	 arrangement	 whereby	 the	 bank	 pays	 the	 performance	 of	 the
basket	of	assets,	and	receives	Libor	plus	20	basis	points.

The	 net	 cash	 flow	 of	 this	 structure	 is	 that	 Smith	 Investment	 Company	 pays
ABC	Bank	plc	Libor	plus	20	basis	points,	and	raises	funds	via	the	proceeds	of
the	note	issue	by	Smith	Securities.	The	economic	effect	is	that	of	a	two-year	loan
from	ABC	Bank	to	Smith	Investment	Company,	but	because	of	legal,	regulatory,
operational	 and	 administrative	 restrictions	 we	 need	 to	 have	 the	 structure
described	above	to	effect	this.
Note	 that	under	 some	 jurisdictions,	 it	 is	not	possible	 for	group	companies	 to

make	inter-company	loans,	particularly	if	the	two	companies	are	incorporated	in
different	countries,	without	attracting	withholding	tax	on	the	loan.	For	example,
it	may	be	that	inter-company	loans	must	be	of	under	one-year	maturity.	To	get
around	this,	in	Figure	19.14	we	have	shown	the	loan	from	Smith	Securities	to	be
a	one-year	loan,	which	is	then	rolled	over	for	another	year	on	maturity.
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CHAPTER	22

Collateralised	Debt	Obligations1

Collateralised	debt	obligations	 (CDOs)	are	 structured	 finance	products	 that	 are
related	 to	asset-backed	securities.	They	are	 important	 tools	 in	bank	ALM,	 first
employed	 for	 asset	 management	 purposes	 as	 vehicles	 to	 reduce	 balance	 sheet
risk.	 Subsequently,	 they	 became	 an	 asset	 class	 in	 their	 own	 right	 and	 later
developed	into	mini-investment	funds.	In	this	chapter	we	look	at	different	types
of	CDO	structures	and	how	they	are	used	as	ALM	tools.
Collateralised	 bond	 obligations	 (CBOs)	 and	 collateralised	 loan	 obligations

(CLOs),	 which	 together	 make	 up	 collateralised	 debt	 obligations	 (CDOs),	 are
natural	 developments	 in	 securitisation.	The	origins	of	 the	market	 are	generally
held	 to	be	 the	 repackaging	of	high-yield	debt	or	 loans	 into	higher-rated	bonds,
which	 began	 in	 the	 late	 1980s.	 Today,	 there	 is	 great	 diversity	 in	 CDO
transactions,	and	the	market	has	expanded	into	Europe	and	Asia	from	its	origin
in	the	United	States.	Both	CBOs	and	CDOs	are	notes	or	securities	issued	against
an	underlying	collateral	of	assets,	almost	invariably	a	diverse	pool	of	corporate
bonds	 or	 loans,	 or	 a	 combination	 of	 both.	 A	 transaction	 with	 a	 corporate-or
sovereign-bond	asset	 pool	 is	 a	CBO,	while	 a	CLO	 is	 backed	by	 a	portfolio	of
secured	 and/or	 unsecured	 corporate	 and	 commercial	 bank	 loans.	 Cash	 flow
CBOs/CDOs	fall	into	two	types;	these	are	arbitrage	and	balance	sheet	CDOs.
A	typical	CDO	structure	involves	the	transfer	of	credit	risk	from	an	underlying

asset	pool	to	an	SPV	and	this	credit	risk	is	then	transferred	to	investors	via	the
issue	of	credit-linked	notes	by	the	SPV.	The	objectives	behind	CDO	transactions
undertaken	by	banks	include:

optimisation	 of	 returns	 on	 regulatory	 capital	 by	 reducing	 the	 need	 for
capital	to	support	assets	on	the	balance	sheet;
improvement	of	return	on	economic	capital	by	managing	risk	effectively;
management	 of	 risk	 (for	 example,	 purchasing	 or	 transferring	 credit	 risk)
and	balance	sheet	capital;
issue	of	securities	as	a	means	of	raising	funding;
provision	of	funding	for	the	acquisition	of	assets;



increasing	funds	under	management.
Figure	22.1	shows	CDO	issue	volumes	in	the	years	to	2004,	while	Figure	22.2

shows	the	country	of	origin	of	underlying	assets	during	2004.	The	“family	tree”
of	 CDOs	 is	 shown	 in	 Figure	 22.3.	 A	 typical	 conventional	 CDO	 structure	 is
shown	in	Figure	22.4	and	Figure	22.5	on	page	1025.

Figure	22.1	CDO	market	volume
Source:	Moody’s.

Figure	22.2	Origin	of	assets,	2004
Source:	Moody’s



Figure	22.3	The	CDO	family





Figure	22.4	Generic	cash	flow	CDO

Figure	22.5	Conventional	CDO	hypothetical	mechanics

The	main	 distinction	 between	 a	 CLO	 and	 CBO	 is	 the	 dominant	 investment
class	 in	 the	underlying	 asset	 pool.	With	 a	CLO,	 the	underlying	 asset	 pool	 is	 a
portfolio	of	bank	loans,	while	a	CBO	series	is	issued	against	an	underlying	asset
pool	of	a	portfolio	of	bonds.	So	although	they	are	grouped	into	a	single	generic



form,	there	are	differences	between	CBOs	and	CLOs.	In	the	first	instance,	assets
such	as	bank	loans	have	different	features	to	bonds;	the	analysis	of	the	two	will
therefore	differ.	Note	also	the	following:

loans	 are	 less	 uniform	 instruments,	 and	 their	 terms	 vary	 widely.	 This
includes	terms	such	as	interest	dates,	amortisation	schedules,	reference	rate
indices,	reset	dates,	terms	to	maturity	and	so	on,	which	affect	the	analysis	of
cash	flows;
the	legal	documentation	for	loans	is	less	standardised,	in	part	reflecting	the
observation	above,	and	this	calls	for	more	in-depth	legal	review;
it	 is	often	possible	 to	restructure	a	 loan	portfolio	 to	reflect	 the	changed	or
changing	status	of	borrowers	(for	example,	their	ability	to	service	the	debt),
a	flexibility	not	usually	afforded	to	participants	in	a	CBO;
the	secondary	market	in	bank	loans	is	far	less	liquid	than	that	in	bonds.

These	 issues,	 among	 others,	 mean	 the	 analysis	 of	 CBOs	 often	 presents
differences	from	that	used	for	CLOs.
This	 chapter	 briefly	 introduces	 CDOs,	 describes	 the	 motivation	 for	 an

originator	 such	 as	 a	 commercial	 bank,	 and	 some	 of	 the	 issues	 relating	 to	 the
CDO	structures.

Example	22.1	Bonds	and	loans
Until	 the	 mid-1990s	 there	 was	 a	 distinct	 separation	 between	 bonds	 and	 loans	 in	 the	 capital
market.	The	key	difference	was	that	the	latter	did	not	trade	in	a	liquid	secondary	market.	This
factor	was	a	key	driver	in	the	origination	of	CLOs,	as	banks	sought	to	extract	value	from	and
reduce	the	capital	burden	of	their	loan	books.	The	rise	and	acceptance	of	CLOs	has	partly	been
behind	the	subsequent	development	of	a	secondary	market	in	syndicated	loans.
Many	 loans	 are	 now	 priced,	 evaluated	 and	 traded	 in	 a	 secondary	market.	Certain	 syndicated
loans	can	be	sold	to	investors	who	desire	a	safer	haven	than	the	corporate	bond	market,	or	who
wish	to	enter	into	relative	value	positions	by	taking	advantage	of	the	spread	differential	between
loans	and	bonds	issued	by	the	same	borrower.	Syndicated	loans	are	classified	as	senior	debt,	so
they	have	a	higher	priority	over	corporate	bonds	in	the	event	of	a	winding-up	of	the	issuer.
It	can	be	problematic	to	value	a	syndicated	loan,	as	it	may	have	a	repayment	schedule,	as	well
as	a	floating	 interest	 rate	 that	may	step	up	or	down,	depending	on	changes	 in	(say)	 the	credit
rating	 of	 the	 issuer.	This	 is	 a	 key	 issued	 addressed	whenever	 loans	 are	 evaluated	 for	 a	CLO
portfolio.
Bloomberg’s	YA	page,	which	we	 encountered	 in	Chapter	 4,	 can	 also	 be	used	 for	 syndicated
loan	analysis.	Any	loan	must	be	found	on	the	system	first	by	typing

LOAN	<Go>
which	brings	up	the	syndicated	bank	loan	menu	function.	This	includes	a	loan	finder	function.
Once	the	loan	is	found,	it	can	be	evaluated	using	screen	YA.



Figure	 22.6	 shows	 the	 page	 being	 used	 to	 assess	 a	 USD	 loan	 issued	 by	 Singapore	 Aircraft
Leasing,	which	 is	part	of	 the	Singapore	Airlines	group.	At	 the	 time	 it	was	evaluated	 the	 loan
had	approximately	six	years	left	to	maturity,	having	been	issued	originally	in	1998	at	a	spread
of	70	basis	points	over	Libor.

Figure	22.6	Loan	information	data	on	Bloomberg	for	a	loan	issued	by
Singapore	Aircraft	Leasing
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.

Figure	 22.7	 shows	 the	 yield	 analysis	 function	 for	 the	 same	 loan,	 as	 at	 17	March	 2004.	 The
screen	is	split	into	four	parts	that	include:

Figure	22.7	Bloomberg	page	YA	used	to	evaluate	the	Singapore	Aircraft
Leasing	syndicated	loan,	as	at	17	March	2004
©	2006	Bloomberg	L.P.	All	rights	reserved.	Reprinted	with	permission.



loan	information	data;
curve	information	about	the	yield	curve	selected	to	analyse	this	loan;
the	calculator	that	shows	the	IRR	and	the	current	spread	over	the	Libor	forward
curve	(zero-discount	margin	or	Z-DM	field).

The	Z-DM	field	is	the	main	measure	of	return	on	the	loan.	It	shows	the	current	spread	on	the
loan	over	the	Libor	forward	curve,	in	this	case	71.341	basis	points.	The	evaluation	is	carried	out
against	the	USD	swap	curve,	on	a	30/360	and	semi-annual	basis	(the	same	terms	as	the	loan).
The	IRR	of	the	loan	is	shown	to	be	1.87%.
The	 discount	 margin	 assumes	 that	 this	 day’s	 Libor	 is	 unchanged	 for	 the	 life	 of	 the	 loan	 (a
necessary,	but	unrealistic,	assumption).	This	spread	can	be	used	 to	compare	 the	 return	on	 the
loan	compared	to	that	on	a	bond.	If	there	is	a	similar	maturity	floating-rate	bond	available	from
the	same	issuer,	then	the	comparison	is	easily	made.	Otherwise	we	can	compare	the	asset	swap
spread	for	a	fixed-coupon	bond.	To	do	that	we	can	call	up	a	similar	maturity	bond	for	the	same
issuer	on	page	ASW	on	Bloomberg.	The	ASW	page	calculates	 the	 swap	market’s	value	of	 a
fixed-rate	bond	as	a	spread	over	Libor.	This	spread	can	be	compared	to	the	spread	for	the	loan
to	assess	relative	value.	At	any	time	that	the	loan	pays	a	higher	spread,	it	might	be	deemed	an
attractive	 investment	 compared	 to	 the	 bond,	 especially	 since	 it	 has	 a	 repayment	 priority	 on
default	over	the	bond.



An	overview	of	CDOs
CDO	 is	 the	 generic	 term	 for	 two	 distinct	 products,	 so-called	 balance	 sheet
transactions	 and	 arbitrage	 transactions.	 The	 common	 thread	 between	 these
structures	is	that	they	are	both	backed	by	some	form	of	commercial	or	corporate
debt	or	 loan	receivable.	The	primary	differences	between	the	two	types	are	 the
type	of	collateral	backing	the	newly	created	securities	in	the	CDO	structure,	and
the	motivations	 behind	 the	 transaction.	 The	 growth	 of	 the	market	 has	 been	 in
response	 to	 two	 key	 requirements:	 the	 desire	 of	 investors	 for	 higher	 yield
investments	 in	 higher	 risk	markets,	 managed	 by	 portfolio	managers	 skilled	 at
extracting	 value	 out	 of	 poorly	 performing	 or	 distressed	 debt,	 and	 the	 need	 for
banks	 to	 extract	 greater	 value	 out	 of	 assets	 on	 their	 balance	 sheet,	 almost
invariably	 because	 they	 are	 generating	 a	 below-market	 rate	 of	 return.	 By
securitising	 bond	 or	 loan	 portfolios,	 banks	 can	 lower	 their	 capital	 charge	 by
removing	them	off	their	balance	sheet	and	funding	them	at	a	lower	rate.	Figure
22.8	 is	 a	 summary	of	 the	 key	 differences	 between	balance	 sheet	 and	 arbitrage
CDOs.

Figure	22.8	Collateralised	debt	obligations

Balance	sheet	CDOs	are	structured	securities	developed	because	banks	wished
to	 securitise	 part	 of	 their	 loan	 portfolios,	 in	 order	 to	 improve	 their	 capital
adequacy	 position.	 Securitising	 a	 bank’s	 loans	 reduces	 the	 size	 of	 its	 balance



sheet,	 thereby	 improving	 its	 capital	 ratio	 and	 lowering	 its	 capital	 charge.	 The
first	 domestic	 balance	 sheet	 CLO	 in	 the	 US	 market	 was	 the	 NationsBank
Commercial	 Loan	 Master	 Trust,	 series	 1997–91	 and	 1997–92,	 issued	 in
September	1997,	which	employed	what	is	known	as	a	Master	Trust	structure	to
target	investors	who	had	previously	purchased	asset-backed	securities.2

As	 balance	 sheet	 CLOs	 are	 originated	 mainly	 by	 commercial	 banks,	 the
underlying	collateral	is	usually	part	of	their	own	commercial	loan	portfolios,	and
can	be	fixed-term,	revolving,	secured	and	unsecured,	syndicated	and	other	loans.
Although	most	CLOs	have	been	issued	by	banks	that	are	domiciled	in	the	main
developed	economies,	the	geographical	nature	of	the	underlying	collateral	often
has	little	connection	with	the	home	country	of	the	originating	bank.	Most	bank
CLOs	are	 floating-rate	 loans	with	average	 lives	of	 five	years	or	 less.	They	are
targeted	mainly	at	bank	sector	Libor-based	investors,	and	are	structured	with	an
amortising	payoff	schedule.
Arbitrage	CDOs	are	backed	with	high-yield	corporate	bonds	or	 loans.	As	the

collateral	 can	 take	 either	 form,	 arbitrage	CDOs	 can	 be	 either	CLOs	 or	CBOs.
Market	 practitioners	 often	 refer	 to	 all	 arbitrage	 deals	 as	 CDOs	 for	 simplicity,
irrespective	of	the	collateral	backing	them.	The	key	motivation	behind	arbitrage
CDOs	 is	 the	 opportunity	 for	 arbitrage,	 or	 the	 difference	 between	 investment-
grade	 funding	 rates	 and	 high-yield	 investment	 rates.	 In	 an	 arbitrage	CDO,	 the
income	generated	by	the	high-yield	assets	should	exceed	the	cost	of	funding,	as
long	as	no	credit	event	or	market	event	takes	place.
Although	CDOs	are	not	a	recent	innovation,	the	market	only	experienced	high

growth	rates	from	1995	onwards,	and	certain	investors	are	still	prone	to	regard	it
as	 an	 “emerging”	 asset	 class.	However,	 in	 terms	of	 volume	 in	 the	US	market,
CDOs	are	comparable	to	credit	card	and	automobile	loan	asset-backed	securities.
CDO	structures	are	classified	into	conventional	CDO	structures	and	synthetic

CDO	 structures.	The	difference	 between	 these	 structures	 lies	 in	 the	method	of
risk	transfer	from	the	originator	to	the	SPV.	In	conventional	CDO	structures,	the
transfer	of	 assets,	 known	as	 a	 true	 sale,	 is	how	credit	 risk	 is	 transferred	 to	 the
SPV.	 In	 synthetic	 CDO	 structures,	 credit-derivative	 instruments	 are	 used	 to
transfer	credit	risk.
In	practice,	 the	 two	structures	are	categorised	by	 the	motivation	behind	 their

issue.	 There	 are	 two	 main	 motivations:	 issuer-or	 balance	 sheet-driven
transactions	and	investor-driven	or	market-value	arbitrage	transactions.	To	date,
balance	sheet-driven	transactions	have	been	the	main	reason	for	structuring	the
majority	 of	 CDOs	 in	 Europe.	 However,	 investor-driven	 arbitrage	 CDO



transactions	 have	 experienced	 strong	 growth	 as	 investment	 managers	 increase
funds	under	management	and	release	value	through	management	expertise	of	the
underlying	asset	portfolio.
Synthetic	structures	are	described	in	the	next	chapter.
CDOs	 issue	notes	 from	an	SPV	 to	 investors.	SPVs	are	 created	 to	 enable	 the

effective	transfer	of	risk	from	the	originator.	Most	SPVs	are	set	up	so	that	they
are	 bankruptcy-remote	 and	 isolated	 from	 the	 originator’s	 credit	 risk.	 The
creation	of	an	SPV	usually	 involves	a	nominal	amount	of	equity	and	 the	main
funding	comes	from	the	issue	of	notes.	SPVs	may	be	set	up	and	registered	in	a
tax	haven.	The	funds	from	the	issue	of	the	notes	are	used	to	“acquire”	the	pool	of
underlying	assets	(the	bonds	or	loans)	from	the	originator.	This	will	result	in	the
“true	 sale”	 of	 the	 assets	 to	 the	 SPV.	 In	 this	 way,	 the	 SPV	 has	 an	 asset-and-
liability	profile	which	must	be	managed	during	the	term	of	the	CDO.
The	ownership	of	the	assets	is	transferred	into	the	SPV.	This	asset	transfer,	if

performed	and	 structured	properly,	 removes	assets	 from	 the	balance	 sheet	of	a
bank	originator.	As	a	result,	 the	securitised	assets	would	not	be	included	in	the
calculation	 of	 capital	 ratios.	 This	 provides	 regulatory-capital	 relief	 and	 is	 the
main	motivation	for	some	of	the	CDO	structures	in	the	market	today.
The	 typical	 liability	 structure	 would	 include	 a	 senior	 tranche	 rated	 in	 the

Aaa/Aa	category,	a	junior	tranche	rated	in	the	Ba	category	and	an	unrated	equity
tranche.	 The	 equity	 tranche	 is	 the	most	 risky,	 as	 first	 losses	 in	 the	 underlying
portfolio	are	absorbed	by	the	equity	tranche.	For	this	reason,	the	equity	tranche
is	often	referred	to	as	the	“first-loss”	tranche.	The	losses	on	the	notes	are	said	to
“indemnify”	the	SPV.
In	 the	case	of	bank	CLOs,	 the	bank	will	 continue	 to	 service	 the	 loans	 in	 the

portfolio	and	usually	also	retains	the	first-loss	interest.
Structuring	a	conventional	CDO	may	give	rise	to	significant	other	issues.	The

transfer	 of	 assets	 into	 the	 SPV	 in	 practice	 may	 have	 adverse	 tax,	 legal	 and
regulatory	implications.	The	impact	will	depend	on	the	jurisdiction	in	which	the
transfer	 of	 assets	 takes	 place	 and	 the	 detailed	 legislation	 of	 that	 jurisdiction.
Another	practical	issue	is	that	the	conventional	CDO	is	a	funded	transaction	as
the	 originator	 receives	 cash.	 However,	 if	 the	 originator’s	 main	 intention	 is	 to
transfer	credit	risk	or	to	acquire	protection	for	credit	risk,	then	the	conventional
CDO	structure	introduces	reinvestment	risk,	as	the	cash	received	would	need	to
be	reinvested	in	other	assets.
The	 SPV	which	 issues	 the	 notes	 is	 generally	 an	 offshore	 bankruptcy-remote



entity	 to	 isolate	 the	underlying	assets	from	the	default	risk	of	 the	originator.	In
most	structures,	the	transfer	of	credit	risk	to	the	investors	is	via	the	notes	issued
by	the	SPV.	The	return	to	investors	in	the	issued	notes	will	be	dependent	on	the
performance	of	the	underlying	asset	pool.
Credit	 enhancement	 is	 provided	 via	 subordination	 (prioritisation	 of	 cashflow

payments	to	investors)	of	the	tranches	issued	by	the	SPV.	However,	in	addition
to	a	multi-tranche	structure,	the	bank	may	also	use	other	mechanisms	to	credit-
enhance	 the	 senior	 notes.	 An	 example	 might	 include	 credit	 insurance	 on	 the
underlying	 portfolio,	 known	 as	 a	 credit	wrap,	 and	 the	 use	 of	 reserve	 accounts
that	assume	a	loss	before	the	equity	tranche.

Comparisons	with	other	asset-backed	securities
The	 CDO	 asset	 class	 has	 similarities	 in	 its	 fundamental	 structure	 with	 other
securities	in	the	ABS	market.	Like	other	asset-backed	securities,	a	CDO	is	a	debt
obligation	 issued	 by	 an	 SPV,	 secured	 by	 a	 form	 of	 receivable.	 In	 this	 case
though,	 the	 collateral	 concerned	 is	 high-yield	 loans	 or	 bonds,	 rather	 than,	 say,
mortgage	or	credit	card	receivables.	Again,	similar	to	other	ABS,	CDO	securities
typically	 consist	 of	 different	 credit	 tranches	 within	 a	 single	 structure,	 and	 the
credit	ratings	range	from	AAA	to	B	or	unrated.	The	rating	of	each	CDO	class	is
determined	by	 the	 amount	 of	 credit	 enhancement	 in	 the	 structure,	 the	 ongoing
performance	 of	 the	 collateral,	 and	 the	 priority	 of	 interest	 in	 the	 cash	 flows
generated	by	the	pool	of	assets.	The	credit	enhancement	in	a	structure	is	among
items	 scrutinised	 by	 investors,	who	will	 determine	 the	 cashflow	waterfalls	 for
the	 interest	 and	 principal,	 the	 prepayment	 conditions,	 and	 the	 methods	 of
allocation	for	default	and	recovery.	Note	that	the	term	“waterfall”	is	used	in	the
context	 of	 asset-backed	 securitisations	 that	 are	 structured	 with	 more	 than	 one
tranche,	 to	 refer	 to	 the	 allocation	of	principal	 and	 interest	 to	 each	 tranche	 in	 a
series.	If	 there	is	excess	cash	and	this	can	be	shared	with	other	series,	 the	cash
flows	 are	 allocated	 back	 through	 the	 waterfall,	 running	 over	 the	 successive
tranches	in	the	order	of	priority	determined	at	issue.
A	 significant	difference	between	CDOs	and	other	ABS	 is	 the	 relationship	 to

the	servicer.	In	a	traditional	ABS	the	servicing	function	is	usually	performed	by
the	same	entity	that	sources	and	underwrites	the	original	 loans.	These	roles	are
different	in	a	CDO	transaction;	for	instance,	there	is	no	servicer	that	can	collect
on	 non-performing	 loans.	 Instead,	 the	 portfolio	 manager	 for	 the	 issuer	 must
actively	manage	the	portfolio.	This	might	include	sourcing	higher	quality	credits,



selling	 positions	 before	 they	 deteriorate	 and	 purchasing	 investments	 that	 are
expected	to	appreciate.	In	essence,	portfolio	managers	assume	the	responsibility
of	 a	 servicer.	 Therefore	 investors	 in	 CDOs	 must	 focus	 their	 analysis	 on	 the
portfolio	manager	 as	well	 as	 on	 the	 credit	 quality	 of	 the	 collateral	 pool.	CDO
structures	 also	 differ	 from	 other	 ABS	 in	 that	 they	 frequently	 hold	 non-
investment-grade	 collateral	 in	 the	 pool,	which	 is	 not	 a	 common	 occurrence	 in
traditional	ABS	structures.



CDO	asset	types
The	arbitrage	CDO	market	can	be	broken	down	into	two	main	asset	types:	cash
flow	and	market	value	CDOs.	Balance	sheet	CDOs	are	all	cashflow	CDOs.
Cashflow	CDOs	share	more	similarities	to	traditional	ABS	than	market	value

transactions.	Collateral	is	usually	a	self-amortising	pool	of	high-yield	bonds	and
loans,	expected	to	make	principal	and	interest	payments	on	a	regular	basis.	Most
cashflow	 CDO	 structures	 allow	 for	 a	 reinvestment	 period,	 and	 while	 this	 is
common	in	other	types	of	ABS,	the	period	length	tends	to	be	longer	in	cashflow
CDOs,	 typically	with	 a	minimum	 of	 four	 years.	 The	 cashflow	 structure	 relies
upon	 the	 collateral’s	 ability	 to	 generate	 sufficient	 cash	 to	 pay	 principal	 and
interest	on	the	rated	classes	of	securities.	This	is	similar	to	an	automobile	ABS,
in	which	the	auto	loan-backed	securities	rely	upon	the	cash	flows	from	the	fixed
pool	 of	 automobile	 loans	 to	 make	 principal	 and	 interest	 payments	 on	 the
liabilities.	Trading	of	the	CDO	collateral	is	usually	limited	–	for	instance,	in	the
event	of	a	change	in	credit	situation	–	and	so	the	value	of	the	portfolio	is	based
on	the	par	amount	of	the	collateral	securities.
A	 portfolio	 of	 bonds	 could	 be	 traded	 more	 often	 than	 a	 portfolio	 of	 loans,

although	with	 the	 growing	 secondary	market	 in	 loans	 this	 distinction	 is	 being
blurred.	 A	 simplified	 diagram	 of	 the	 liability	 structure	 for	 a	 portfolio	 of	 cash
bonds	 is	 given	 in	 Figure	 22.9	 on	 page	 1036.	 The	 diagram	 for	 a	market	 value
CBO	is	shown	in	Figure	22.10	also	on	page	1036.
Market	 value	 CDOs,	 which	 were	 first	 introduced	 in	 1995,	 resemble	 hedge

funds	more	than	traditional	ABS.	The	main	difference	between	a	cashflow	CDO
and	a	market	value	CDO	is	 that	 the	portfolio	manager	has	 the	ability	 to	 freely
trade	the	collateral.	This	means	investors	focus	on	expected	appreciation	in	the
portfolio,	and	the	portfolio	itself	may	be	quite	different	in,	say,	12	months’	time
compared	 to	 its	 composition	 today.	 This	 leads	 to	 the	 analogy	 with	 the	 hedge
fund.	 Investors	 in	market	 value	CDOs	 are	 as	 concerned	with	 the	management
and	credit	skills	of	the	portfolio	manager	as	they	are	with	the	credit	quality	of	the
collateral	pool.	Market	value	CDOs	rely	upon	the	portfolio	manager’s	ability	to
generate	 total	 returns	 and	 to	 liquidate	 the	 collateral	 in	 a	 timely	 fashion,	 if
necessary,	 in	order	 to	meet	 the	 cashflow	obligations	 (principal	 and	 interest)	of
the	CDO	structure.
Different	 portfolio	 objectives	 result	 in	 distinct	 investment	 characteristics.

Cashflow	CDO	assets	consist	mainly	of	rated,	high-yield	debt	or	 loans	that	are



current	in	their	principal	and	interest	payments;	that	is,	they	are	not	in	default.	In
a	market	 value	CDO	 the	 asset	 composition	 is	more	 diversified.	 The	 collateral
pool	might	consist	of,	say,	a	75	:	25	percentage	split	between	assets	 to	support
liability	 payments	 and	 investments	 to	 produce	 increased	 equity	 returns.	 In	 this
case,	the	first	75%	of	assets	of	a	market	value	CDO	asset	will	resemble	those	of
a	conventional	cashflow	CDO,	with,	say,	25%	invested	in	high-yield	bonds	and
50%	in	high-yield	loans.	These	assets	should	be	sufficient	to	support	payments
on	100%	of	the	liabilities.	The	remaining	25%	of	the	portfolio	might	be	invested
in	“special	situations”	such	as	distressed	debt,	foreign	bank	loans,	hybrid	capital
instruments	and	other	investments.	The	higher	yielding	investments	are	required
to	produce	the	higher	yields	that	are	marketed	to	equity	investors	in	market	value
CDOs.
We	have	described	in	general	terms	the	asset	side	of	a	CDO.	The	liability	side

of	a	CDO	structure	is	similar	to	other	ABS	structures,	and	encompasses	several
investment-grade	 and	 non-investment-grade	 classes	 with	 an	 accompanying
equity	 tranche	 that	 serves	as	 the	 first	 loss	position.	 In,	 say,	a	mortgage-backed
transaction	the	equity	class	is	not	usually	offered	but	instead	held	by	the	issuer.
Typically,	in	the	US	market-rated	CDO,	liabilities	have	a	10–12-year	legal	final
maturity.	 The	 three	 main	 rating	 agencies	 all	 actively	 rate	 cash	 flow	 CDOs,
although	 commonly	 transactions	 carry	 ratings	 from	 only	 one	 or	 two	 of	 the
agencies.
Liabilities	for	market	value	CDOs	differ	in	some	ways	from	cashflow	CDOs.

In	 most	 cases	 senior	 bank	 facilities	 provide	 more	 than	 half	 of	 the	 capital
structure,	 with	 a	 6–7-year	 final	 maturity.	When	 a	 market	 value	 transaction	 is
issued,	cash	generated	by	 the	 issuance	 is	usually	not	 fully	 invested	at	 the	start.
There	 is	 a	 ramp-up	 period	 to	 allow	 the	 portfolio	 manager	 time	 to	 make
investment	decisions	and	effect	collateral	purchases.	Ramp-up	periods	result	in	a
risk	 that	 cash	 flows	 on	 the	 portfolio’s	 assets	 will	 not	 be	 sufficient	 to	 cover
liability	obligations	at	the	start.	Rating	agencies	consider	this	ramp-up	risk	when
evaluating	 the	 transaction’s	 credit	 enhancement.	 Ramp-up	 periods	 are	 in	 fact
common	to	both	cashflow	and	market	value	CDOs,	but	the	period	is	longer	with
the	latter	transactions,	resulting	in	more	significant	risk.
Although	CDOs	were	created	only	shortly	after	the	first	ABS	issues,	with	the

first	structure	appearing	in	1988,	it	was	only	in	the	latter	half	of	the	1990s	that
the	 product	 evolved	 sufficiently	 and	 in	 enough	 volume	 to	 be	 regarded	 as	 a
distinct	 investment	 instrument	and	hence,	bank	ALM	tool.	The	US	market	has
witnessed	the	most	innovative	structures,	but	interesting	developments	have	also



taken	 place	 in	 the	United	Kingdom	 and	Germany.	 Table	 22.1	 summarises	 the
evolution	 in	 the	 CDO	 product	 in	 the	 US	 market	 from	 its	 first	 appearance	 to
present	arrangements.	 In	particular,	collateral	 types	backing	 the	securities	have
grown	 considerably,	 with	 increasing	 sophistication	 in	 structure	 and	 cashflow
mechanics.	 By	 2000,	 CDOs	 covered	 a	 wide	 spectrum	 of	 credit	 risk	 and
investment	returns,	from	a	diverse	pool	of	high-yielding	assets.	Investors	analyse
CDOs	as	 investment	 instruments	 in	 their	own	right	and	also	with	regard	 to	 the
relative	value	offered	by	them	vis-à-vis	other	ABS	products.

Table	22.1	CDO	product	evolution
Early	CDO	balance	sheet
Assets Liabilities
US	domestic	high-yield	bonds Fixed-rate	private	securities	Equity
Present-day	CDO	balance	sheet
Assets Liabilities
US	domestic	high-yield	bonds AAA	to	BBB	fixed-rate	securities
US	domestic	high-yield	loans AAA	to	BBB	floating-rate	securities
Emerging	market	debt BB	mezzanine	securities
Special	situation/distressed	debt Contingent	interest	securities
Foreign	bank	loan Credit-linked	notes	Equity

Figure	22.9	Hypothetical	cashflow	CBO	structure

Figure	22.10	Hypothetical	market	value	CBO	structure



Motivation	behind	CDO	issue

Bank	balance	sheet-driven	transactions
In	 a	 balance	 sheet	 CDO,	 the	motivation	 for	 the	 originator	 is	 to	 obtain	 capital
relief	 through	 the	 transfer	 of	 credit	 risk	 on	 the	 pool	 of	 underlying	 assets.	 The
transaction	 is	 intended	 to	 obtain	 off-balance	 sheet	 treatment	 for	 existing	 on-
balance	 sheet	 assets	 to	 which	 bank	 capital	 has	 been	 allocated.	 The	 regulatory
off-balance	 sheet	 treatment	 enables	 an	 originator	 bank	 to	 manage	 capital
constraints	and	to	improve	the	return	on	capital	for	the	bank.
The	 originators	 of	 bank	 balance	 sheet	 CLOs	 are	 mainly	 commercial	 banks.

The	 underlying	 asset	 pool	 may	 include	 commercial	 loans,	 both	 secured	 and
unsecured,	 guarantees	 and	 revolving	 credits.	 The	 originator	 of	 the	 underlying
assets	usually	acts	as	an	investment	advisor	so	as	to	maintain	the	quality	of	the
underlying	 asset	 pool.	 Although	 there	 is	 usually	 no	 trading	 intention	 for	 the
underlying	asset	pool,	over	the	life	of	the	structure	there	may	be	changes,	such	as
substitutions	 or	 replenishments	 to	 the	 underlying	 asset	 pool.	 A	 form	 of
protection	to	the	noteholders	from	these	changes	is	usually	that	the	quality	of	the



underlying	pool	of	assets	does	not	significantly	deteriorate.	This	may	be	via	the
maintenance	of	an	average	credit	quality	of	the	asset	pool.	Such	a	restriction	is
often	required	by	the	rating	agencies.
The	equity	tranche	in	a	CDO	structure	is	commonly	held	by	the	originator	for

the	following	reasons:
the	 bank	 has	 detailed	 information	 on	 the	 loans,	 which	 will	 allow	 it	 to
effectively	manage	the	risk	it	retains;
the	bank	retains	economic	interest	in	the	performance	of	the	loan	portfolio
and	remains	motivated	to	service	the	asset	pool;
the	return	required	by	a	potential	purchaser	of	the	equity	tranche	may	be	too
high,	 and	 this	 tranche	 may	 therefore	 be	 difficult	 to	 place	 if	 the	 overall
risk/reward	profile	is	not	attractive	to	investors.

In	some	cases,	the	lowest-rated	debt	tranche	is	also	held	by	the	originator.

Investor-driven	arbitrage	transactions
In	an	arbitrage	CDO,	 the	underlying	asset	pool	 is	more	actively	managed.	The
investment	advisor	is	usually	the	manager	of	the	CDO.	The	type	of	structure	is
driven	by	the	opportunity	to	actively	manage	the	portfolio	with	the	intention	of
generating	arbitrage	profits	from	the	spread	differential	between	the	investment-
and	 sub-investment-grade	 markets.	 The	 underlying	 asset	 pool	 includes
investments	 which	 not	 only	 provide	 investment	 income,	 but	 may	 provide	 the
opportunity	to	generate	value	from	active	trading	strategies.	The	opportunity	to
generate	arbitrage	profits	is	often	dependent	on	the	quality	and	expertise	of	the
manager	of	the	CDO.
The	 underlying	 assets	 may	 be	 existing	 positions	 that	 are	 being	 managed	 or

may	be	acquired	for	 the	CDO.	In	practice,	when	structuring	the	transaction	the
profitability	of	the	transaction	will	depend	on	factors	such	as:

the	required	return	to	the	noteholders	of	the	issued	tranches;
the	portfolio	return	of	the	underlying	asset	pool;
the	expenses	(for	example,	management	fee)	of	managing	the	SPV.

If	 the	underlying	portfolio	 performs	well	 and	 the	 loss-in-the-event-of-default
profile	 is	 lower	 than	 expected,	 due	 to	 lower-than-expected	 default	 levels	 and
higher	levels	of	recovery,	the	required	return	to	investors	in	the	tranches	of	the
CDO	will	 be	 achieved	 and	 the	 return	 to	 the	 equity	 holder	will	 be	 higher	 than
expected.	However,	 if	 the	underlying	portfolio	performs	poorly	and	 the	 loss	 in
the	event	of	default	is	higher	than	expected	(due	to	higher-than-expected	default



levels	 and	 lower	 levels	 of	 recovery	 rate,	 perhaps	 due	 to	 adverse	 economic
conditions),	 then	the	return	on	the	tranches	issued	will	be	lower	than	expected.
Poor	investment-management	performance	will	also	have	an	adverse	impact	on
the	return	to	investors.
Fund	managers	use	arbitrage	CDOs	in	higher	yielding	markets	since	the	CDO

structure	 may	 allow	 the	 manager	 to	 achieve	 a	 large	 size	 of	 funds	 under
management	 for	 a	 comparatively	 small	 level	 of	 equity.	 This	 has	 been	 used
effectively	in	the	United	States	in	the	past	few	years.	The	objective	is	to	set	up
the	CDO	so	 that	 the	 returns	 produced	by	 the	 underlying	pool	 of	 high-yielding
assets	 will	 be	 enough	 to	 pay	 off	 investors	 and	 provide	 the	 originator/fund
manager	 with	 a	 profit	 from	 the	management	 fee	 and	 the	 return	 on	 the	 equity
tranche.

Market	convergence:	money	and	debt	capital
markets

The	 CDO	 is	 a	 product	 that	 was	 introduced,	 initially,	 as	 a	 capital-market
instrument	 aimed	 at	 medium-and	 longer-dated	 investors.	 But	 that	 feature	 is
being	 blurred.	 In	 Chapter	 19	 we	 described	 Treasury	 and	 the	 ALM	 desk
application	of	synthetic	structured	products	 that	are	used	 for	 funding	purposes.
These	are	instruments	that	are	utilised	at	the	short-end	of	the	market;	that	is,	they
are	originated	 for	use	by	money	market	desks	and	 the	 liabilities	are	bought	by
short-dated	 money	 market	 investors.	 In	 recent	 years	 money	 market	 investors
have	 also	 become	 buyers	 of	 shorter-dated	 CDO	 paper,	 thus	 leading	 to	 the
concept	of	the	money	market	CDO.
From	 an	 ALM	 point	 of	 view,	 a	 securitisation	 originated	 for	 funding	 and

balance	sheet	management	purposes,	such	as	a	balance	sheet	CLO	of	bank	loans,
will	have	a	similar	structure	to	a	money	market	CDO.	The	only	difference	is	that
the	 liability	 structure	 will	 consist	 of	 short-dated	 notes;	 perhaps	 only	 the	most
junior	note	will	have	a	maturity	of	five	years	or	more.



Money	market	CDO
Reviewing	the	CDO	from	first	principles,	we	can	point	out	similarities	between
a	CDO	balance	sheet	and	a	commercial	bank	balance	sheet.	A	conventional	cash
CDO	will	parcel	up	its	balance	sheet	into	different	pieces	of	risk,	with	each	piece
exhibiting	 different	 risk-reward	 profiles.	 CDOs	 rely	 on	 subordination	 and
diversification,	in	the	same	way	that	a	bank	does.
Figure	 22.11	 on	 page	 1040	 illustrates	 this	 concept.	 It	 shows	 the	 capital

structure	of	a	CDO	(or	synthetic	CDO,	the	point	is	the	same3)	alongside	the	asset
structure	 of	 a	 bank.	 Note	 the	 sample	 liability	 charges	 depending	 on	 the	 risk
associated	with	each	piece;	 these	 rates	would	be	 reasonable	expectation	during
the	first	half	of	2006.	The	lowest	risk	piece	carries	the	lowest	return,	around	10–
12	 basis	 points.	 The	 equity	 piece	 is	 unrated	 and	 expected	 to	 return	 18–22%.
With	the	CDO,	its	“balance	sheet”	is	in	effect	made	up	as	follows:

Figure	22.11	Bank	and	CDO	“balance	sheets”	and	capital	costs

the	vehicle	borrows	money	of	varying	cost	and	maturity	(the	liabilities);



it	invests	in	collateral,	which	is	given	or	one	that	the	CDO	manager	selects.
This	is	a	pool	of	credits	or	assets.

The	 bank’s	 balance	 sheet,	 on	 the	 asset	 side,	 is	 similarly	 composed	 of	 loans
made	by	it	to	corporates	and	consumers.	The	Equity	tranche	in	the	CDO	receives
the	residual	cash	flows	from	the	asset	pool;	the	bank	retains	its	surplus	earnings,
after	discharging	liabilities,	for	its	equity	holders.4	So	in	these	respects	the	capital
structure	of	a	commercial	bank	is	similar	to	that	of	a	CDO.
With	a	conventional	CDO,	the	average	life	of	notes,	both	senior	and	junior,	is

invariably	five	years	or	longer.	A	prime	reason	why	this	maturity	is	necessary	is
because	 it	 is	 important	 to	 lock-in	 term	funding	 if,	at	 the	 time	 the	deal	 is	being
closed,	market	 levels	are	 such	 that	 the	 liability	cost	 is	 sufficiently	 low	 that	 the
structure	creates	value	from	the	assets.	 If	market	 levels	are	not	attractive	when
the	 debt	 is	 priced,	 the	 deal	 will	 probably	 be	 delayed	 or	 shelved.	 Given	 this
average	maturity,	money	market	 investors	 and	bank	ALM	desks	would	not	 be
natural	holders	of	CDO	paper.	A	typical	structure	is	shown	in	Figure	22.12;	as
money	market	 funds	seldom	look	beyond	a	 three-year	 investment	horizon,	and
more	usually	 a	 two-year	 horizon,	 such	 a	 structure	will	 present	 no	 attraction	 to
them.

Figure	22.12	Typical	liability	maturity	strucure,	cash	CDO

Money	market	CDO	return	and	structure



At	 the	 start	 of	 2005,	 yield	 spreads	 across	 the	 credit	 curve	 had	 tightened
considerably,	such	that	even	relatively	risk-averse	investors	such	as	bank	ALM
desks	were	receiving	around	Libor	plus	9–11	basis	points	 for	 repoing	 in	assets
down	to	a	BBB	credit	rating.	Sub-investment	grade	assets	were	being	funded	at
Fed	Funds	plus	15–20	basis	points.5	Given	this	situation,	money	market	investors
have	become	buyers	of	CDO	paper,	which	simultaneously,	as	 this	 interest	was
appearing,	 have	 been	 structured	 to	 meet	 this	 new	 demand.	 There	 is	 also	 an
attraction	 for	 the	 CDO	 originator:	 by	 structuring	 the	 liabilities	 with	 a	 money
market	piece,	the	vehicle	is	able	to	secure	lower	cost	funding	at	the	short	end	of
the	 yield	 curve	 (the	 money	 market	 curve),	 which	 in	 a	 positive	 yield	 curve
environment	will	be	below	the	capital	market	curve.
To	structure	a	 transaction	such	that	 its	 liabilities	will	be	considered	by	short-

term	 investors,	 CDOs	 have	 been	 introduced	 that	 incorporate	 an	 element	 of
money	market	funding.	This	is	in	the	form	of	a	short-dated	tranche	or	a	series	of
short-and	medium-term	 tranches.	 This	 appeals	 to	money	market	 investors	 and
also	enables	the	issuer	to	benefit	from	lower-cost	funding	at	the	short-end	of	the
credit	curve.	This	is	illustrated	in	Figure	22.13,	a	short-term	CDO.	This	“short-
dated	CDO”	is	structurally	 identical	 to	 the	regular	CDO,	except	 that	 the	senior
note	tranche	is	now	much	shorter-dated.	The	issuer	can	roll	the	senior	note	each
maturity,	presenting	an	element	of	gap	 risk,	or	can	structure	a	 series	of	 rolling
note	tranches	at	one-year	maturities.	Alternatively,	 the	issuer	can	have	a	multi-
tranche	 senior	 note	 arrangement.	 The	 short-dated	 notes	 are	 just	 like	 a	 regular
capital	market	 note	 or	CDO	note,	 the	 only	 difference	 being	 that	 they	 have	 an
average	life	below	five	years.

Figure	22.13	Short-dated	CDO	structure





Money	market	investors	can	therefore	gain	from	a	yield	pick-up	compared	to
bank	FRNs	or	 other	 senior	 bank	paper,	 but	 at	 the	 same	or	 better	 credit	 rating.
The	 short	maturity	of	 the	CDO	note	means	 that	 its	price	carries	 relatively	 low
DV01	risk.	Compared	to	alternative	short-dated	asset	classes,	given	their	higher
credit-risk	 nature,	 money	 market	 CDOs	 present	 a	 yield	 pick-up	 compared	 to
bank	FRNs.	This	is	illustrated	in	Figure	22.14,	which	shows	the	spread	between
Residential	 MBS	 paper	 and	 three	 different	 assets,	 bank	 senior	 subordinated
FRNs,	bank	CLOs	and	synthetic	CDOs	during	2004–2005.	The	rates	are	 taken
from	a	sample	of	European	transactions	and	are	averaged,	with	the	notes	being
in	the	1–3	year	range	maturity.

Figure	22.14	RMBS	spread	minus	three	different	asset	classes	including
CLO/synthetic	CDO
Source:	Bloomberg	L.P.

CDO-squared
The	CDO-squared	(CDO^2)	is	a	more	recent	product	in	CDO	development,	and
the	market	 has	witnessed	 also	 the	 CDO-cubed	 or	 CDO^3.	A	CDO^2	 provides
investors	 with	 greater	 leverage	 compared	 to	 a	 standard	 CDO,	 with	 more
exposure	 to	credit	 risk	and	 less	so	 to	event	 risk.	 It	also	 increases	 the	choice	of



risk/reward	 profiles	 for	 investors.	 CDO^2	 was	 developed	 as	 an	 alternative
investment	product	and	its	use	is	not	associated	with	bank	ALM.
In	a	CDO^2,	 the	 liability	notes	are	 linked	to	an	underlying	portfolio	of	CDO

notes	and	sometimes	ABS	notes.	As	a	result	the	structure	may	reference	as	many
as	1,000	names	or	more,	with	some	names	repeated	in	underlying	note	tranches.
Figure	 22.15	 shows	 a	 representation	 of	 the	 structure,	 with	 six	 CDO	 tranches,
although	in	practice	this	number	has	ranged	from	five	to	20.

Figure	22.15	CDO^2





The	 rationale	 behind	 CDO^2	 is	 appealing	 for	 certain	 investors.	 If	 the
underlying	notes	 include	ABS	as	well	 as	CDO	notes,	 investors	 can	potentially
benefit	 from	 exposure	 to	 a	 diversified	 portfolio	 that	 might	 not	 be	 readily
accessible	otherwise.	Because	CDO^2	notes	have	 lower	exposure	 to	event	 risk
than	in	a	standard	synthetic	CDO,	they	are	able	to	withstand	a	higher	number	of
reference	 entity	 defaults	 before	 suffering	 loss.	 However,	 the	 proportionally
greater	 leverage	 means	 that	 as	 defaults	 start	 to	 mount,	 the	 level	 of	 losses	 is
faster.	 This	 risk	 means	 that	 investors	 receive	 a	 higher	 spread,	 for	 the	 same
ratings	risk,	compared	to	CDO	noteholders.
As	with	 standard	CDOs,	 the	CDO^2	 liability	 side	can	be	unfunded,	partially

funded	or	fully	funded.	The	key	factor	for	investors	to	be	aware	of	is	the	double
subordination	 in	 a	 CDO^2	 note.	 In	 a	 standard	 CDO,	 losses	 in	 the	 underlying
portfolio	feed	through	immediately	to	overlying	notes,	in	order	of	subordination.
This	 would	 only	 affect	 CDO^2	 notes	 when	 the	 losses	 in	 an	 underlying	 CDO
reached	the	specific	level	to	affect	the	tranche	being	held	in	the	portfolio.	Thus
CDO^2	 investors	 benefit	 from	 an	 extra	 level	 of	 protection	 from	 credit	 events.
This	double	subordination	enables	 the	CDO^2	 to	withstand	a	higher	 frequency
of	default	of	the	ultimate	reference	entities.
The	other	key	factor	behind	CDO^2	is	higher	 leverage.	Given	 that	a	CDO	is

itself	a	leveraged	product,	CDO^2	leverages	this	leverage.	The	impact	of	this	is
that,	although	the	notes	themselves	begin	to	be	impacted	after	a	higher	number
of	defaults,	the	effect	is	magnified	once	notes	do	start	to	suffer	loss.

Analysis	and	evaluation
Here,	 we	 introduce	 a	 number	 of	 important	 factors	 that	 are	 relevant	 when
analysing,	evaluating	or	rating	a	CDO.	The	list	is	not	an	exhaustive	one;	rather,
we	address	some	of	the	basic	concepts.



Portfolio	characteristics



Credit	quality
The	credit	 quality	of	 the	underlying	asset	pool	 is	 critical	 as	 this	 is	 a	 source	of
credit	 risk	 in	 the	 structure.	 It	 is	 common	 to	 allocate	 an	 average	 rating	 to	 the
initial	reference	asset	pool.	A	constraint	in	the	structuring	of	the	transaction	may
be	that	any	future	changes	to	the	asset	pool	that	the	structure	allows	should	not
reduce	the	average	rating	below	the	initial	rating.	The	analysis	of	the	portfolio’s
credit	and	 the	possible	variability	of	 the	credit	quality	 is	used	 to	determine	 the
default	frequency	and	the	loss	rates	that	may	be	experienced	by	the	underlying
asset	pool.	In	some	cases,	the	originator’s	internal	credit-scoring	system	is	a	key
part	 of	 the	 rating	 process.	 In	 particular,	 for	 unrated	 assets	 the	 rating	 process
should	 involve	 a	mapping	 process	 between	 the	 internal	 rating	 system	 and	 the
agency’s	rating	system	to	determine	accuracy.



Diversity
The	level	of	diversity	within	the	reference	portfolio	directly	influences	the	level
of	credit	risk	in	the	portfolio.	Broadly,	we	would	expect	that	the	greater	the	level
of	diversification,	the	lower	the	level	of	credit	risk.	Diversity	may	be	determined
by	considering	concentrations	by	industry	group,	obligor	and	sovereign	country.
The	level	of	diversity	 in	 the	portfolio	may	be	quantified	by	attributing	a	single
diversity	score	to	reflect	the	level	of	diversification	of	the	underlying	asset	pool.
The	diversity	score	is	a	weighted-average	credit	score	for	a	portfolio	of	credit

exposures.	The	marginal	score	allocated	to	each	marginal	credit	exposure	in	the
underlying	 asset	 pool	 depends	on	 the	 existing	 credit	 portfolio.	For	 example,	 if
the	portfolio	has	a	concentration	in	a	category-for	example,	in	an	industry	group
–	 the	marginal	 score	 attributed	 to	 the	marginal	 credit	 is	 reduced	 to	 reflect	 this
concentration	 (or	 lack	 of	 diversity).	 This	 has	 the	 effect	 that	 a	 higher	 diversity
score	 is	attributed	 to	an	asset	pool	where	 the	 range	of	credit	exposure	 is	wide.
The	higher	the	score,	the	better	the	level	of	diversification.
A	constraint	may	be	placed	on	the	level	of	change	in	the	diversity	as	a	result	of

a	 change	 to	 the	 underlying	 asset	 pool.	 For	 example,	 a	 minimum	 required
diversity	score	for	a	transaction	may	need	to	be	maintained.



Cashflow	analysis
The	cashflow	profile	of	a	CDO	structure	depends	on	the	following	issues:

the	 spread	 between	 the	 interest	 earned	 on	 the	 loans/collateral	 and	 the
coupon	paid	on	the	securities	issued	by	the	CDO;
the	impact	of	default	events	–	for	example,	default	frequency	and	severity
(level	 of	 recovery	 rates)	 in	 the	 underlying	 asset	 pool	 –	 and	 the	 impact	 of
losses	on	the	principal	of	investors;
the	principal	repayment	profile/expected	amortisation;
the	 contingent	 payments	 in	 the	 event	 of	 default	 under	 any	 credit-default
swap	 which	 may	 be	 used	 to	 transfer	 credit	 risk	 from	 the	 originator	 to
another	party	(such	as	the	SPV	or	an	OECD	bank);
contingent	 cash	 flows	 on	 any	 credit	 wrap	 or	 credit	 insurance	 on	 the
underlying	asset	pool;
cash	 flows	 receivable/payable	 with	 the	 hedge	 counterparty;	 for	 example,
under	swap	agreements	or	derivative	contracts;
fees	and	expenses.

The	sensitivity	of	these	cash	flows	is	tested	to	obtain	an	understanding	of	the
impact	on	the	cashflow	profile	under	stressed	and	normal	scenarios.	The	relevant
stress	scenarios	that	are	tested	are	dependent	on	the	underlying	asset	pool.

Originator’s	credit	quality
The	impact	of	the	credit	quality	of	the	originator	on	the	rating	of	the	notes	issued
is	 dependent	 upon	 the	 structure.	 For	 example,	where	 the	 underlying	 assets	 are
transferred	 to	 the	 SPV	 (which	 is	 bankruptcy-remote)	 from	 the	 originator,	 the
credit	quality	of	the	CDO	notes	is	only	dependent	on	the	portfolio	performance
and	 the	 credit	 enhancement.	The	 credit	 performance	 of	 the	CDO	notes	 can	 be
said	to	be	“de-linked”	from	the	credit	quality	of	the	originator.
However,	in	some	structures	the	underlying	asset	pool	remains	on	the	balance

sheet	 of	 the	 originator;	 for	 instance,	 as	with	 credit-linked	CDOs,	 as	 shown	 in
Figure	 22.16	 on	 page	 1048.	 In	 this	 case,	 the	 notes	 issued	 by	 the	 SPV	 remain
“linked”	to	the	credit	of	the	originator.

Figure	22.16	Credit-linked	CDO



Here,	 an	 investor	 in	 the	CDO	has	 exposure	 to	 both	 the	 credit	 quality	 of	 the
bank	 and	 the	 portfolio	 performance.	 The	 rating	 of	 the	 credit-linked	 CDO	 is
capped	by	the	rating	of	the	originator,	because	payment	of	interest	and	principal
depends	on	the	originator’s	ability	to	pay.
However,	 for	 the	senior	 tranches	of	a	synthetic	de-linked	CDO,	 the	portfolio

may	 remain	 on	 the	 originator’s	 balance	 sheet,	 but	 the	 senior	 tranches	may	 be
collateralised	 and	 de-linked	 from	 the	 bank’s	 rating	 by	 using	 AAA-rated
collateral	and	default	swaps.	The	final	rating	is	influenced	by	the	credit	rating	of
the	 default-swap	 provider,	 the	 extent	 to	which	 the	 cash	 flows	 to	 investors	 are
exposed	to	the	risk	of	default	by	the	originator.



Operational	aspects
In	 market	 value	 transactions,	 the	 abilities	 of	 the	 manager	 are	 a	 key	 aspect	 to
consider,	 since	 the	 performance	 of	 the	 underlying	 portfolio	 is	 critical	 to	 the
success	 of	 the	 structure.	 The	 review	 of	 the	 credit-approval	 and	 monitoring
process	of	 the	originator	 is	 another	 factor	 that	may	provide	 further	comfort	on
the	 integrity	 and	 quality	 of	 the	 underlying	 asset	 portfolio.	 Better	 credit
assessment	and	monitoring	processes	will	lead	to	higher	levels	of	comfort.

Review	of	credit-enhancement	mechanisms
Credit	 enhancement	 may	 include	 the	 use	 of	 reserve	 accounts,	 subordinated
tranches,	 credit	wraps	 and	 liquidity	 facilities.	These	 are	 briefly	 defined	below.
The	 impact	 of	 any	 credit-enhancement	 methods	 should	 be	 considered	 and
understood.	 This	 will	 usually	 be	 observed	 via	 stress	 scenarios,	 which	 are
developed	to	determine	the	impact	on	the	cash	flows.



Subordination
The	rights	and	priority	of	each	tranche	to	interest	and	principal	is	set	out	in	the
offering	circular	for	the	issue.	This	is	a	detailed	description	of	the	notes,	together
with	the	legal	structure.	The	cash	flows	are	allocated	according	to	priority	of	the
notes.	Typically,	fees	and	expenses	are	paid	first.	The	most	senior	 tranches	are
then	 serviced,	 followed	 by	 the	 junior	 tranches	 and,	 finally,	 the	 equity	 tranche.
The	 method	 by	 which	 excess	 cash	 flows	 can	 be	 allocated	 to	 remaining
subordinated	tranches	is	referred	to	as	a	cashflow	waterfall.	This	was	illustrated
in	Figure	18.6.



Credit	wrap
This	is	a	credit	protection	of	a	debt	instrument	by	an	insurer	or	bank	to	improve
the	credit	quality	of	the	portfolio,	guaranteeing	the	note	nominal	value.	The	wrap
is	provided	in	return	for	a	fee.



Reserve	accounts
Reserve	 accounts	 are	 cash	 reserves	 set	 up	 at	 the	 outset	 from	 note	 proceeds,
which	provide	 first-loss	protection	 to	 investors.	Such	surplus	 funds	are	usually
invested	by	the	servicing	agent	or	specialised	cash-management	provider.



Liquidity	facility
A	liquidity	facility	may	exist	to	ensure	that	short-term	funding	is	available	to	pay
any	 interest	 or	 principal	 obligations	 on	 the	 notes	 if	 there	 is	 a	 temporary	 cash
shortfall.



Legal	structure	of	the	transaction
A	 typical	 CDO	 structure	 is	 described	 in	 a	 number	 of	 legal	 agreements.	 For
example,	the	offering	circular	is	the	legal	document	that	presents	the	transaction
in	detail	to	investors.
The	various	legal	agreements	formalise	the	roles	played	in	the	CDO	structure

by	the	various	counterparties	to	the	deal.	The	documentation	includes:
trustee	agreements:	the	provision	of	administrative	duties	and	maintenance
of	books	and	records;
manager/servicer	 agreement:	 describes	 management	 of	 the	 underlying
portfolio	and	provides	market	expertise;
sale	agreement	or	CDS	agreements	used	to	transfer	credit	risk;
hedging	agreements:	for	example,	interest-rate	or	cross-currency	swaps	and
other	derivative	contracts;
guarantees	or	insurance:	for	example,	credit	wraps	on	the	underlying	asset
pool.

Prior	 to	 the	 closure	 of	 the	 deal,	 the	 SPV	 incorporation	 documents	 are	 also
reviewed	to	ensure	that	it	is	bankruptcy-remote	and	that	it	is	established	in	a	tax-
neutral	jurisdiction.



Expected	loss
The	rating	process	for	each	transaction	involves	a	detailed	analysis	of	the	CDO
structure,	 including	 the	 points	 noted	 above.	 However,	 the	 actual	 process	 of
assigning	 a	 rating	 to	 the	 notes	 issued	 in	 the	 CDO	 will	 include	 a	 quantitative
assessment.	Often	this	is	based	on	the	expected	loss	(EL)	to	noteholders,	which
is	an	important	statistic	when	deciding	on	the	quality	of	a	tranche.
The	EL	may	be	defined	as:

(22.1)	



where
Lx	is	the	loss	on	the	notes	under	scenario	‘x’
Px	is	the	probability	of	the	scenario	‘x’	occurring.

The	 calculated	 EL	 statistic	 will	 be	 mapped	 to	 a	 table	 of	 ratings	 and	 their
corresponding	expected	 losses.	 In	 this	way,	 the	 rating	can	be	allocated	 to	each
tranche.
The	 loss	 to	 noteholders	 is	 determined	 by	 considering	 the	 impact	 of	 credit

losses	 on	 the	 cash	 flows	 to	 noteholders,	which	would	 occur	 under	 the	 various
possible	 scenarios.	 This	would	 involve	 the	 allocation	 of	 any	 credit	 loss	 to	 the
various	tranches	in	issue.
The	 cash	 flows	 to	 the	 noteholders	 depend	 on	 whether	 or	 not	 a	 default	 has

occurred,	and	the	size	of	the	loss	in	the	event	of	default.	The	severity	of	the	loss
will	depend	on	 the	par	value	of	 the	note	 less	 the	 recovery	 rate.	The	calculated
probability	 of	 default	may	be	 inferred	 from	 the	 rating	of	 the	 underlying	 credit
exposures.	 In	 practice,	 the	 calculation	 of	 the	 expected	 loss	 may	 be	 based	 on
Monte	 Carlo	 simulation	 techniques	 in	 which	 thousands	 of	 scenarios	 and	 cash
flows	are	simulated.	This	requires	sophisticated	computational	models.
The	 expected	 losses	 on	 the	 tranches	 should	 be	 in	 line	 with	 the	 level	 of

subordination.	 The	 expected	 losses	 on	 the	 tranche	 will	 be	 a	 key	 factor	 in	 the
process	 of	 assigning	 a	 credit	 rating	 to	 the	 tranche.	 The	 credit	 rating	 of	 the
tranche	 is	 a	 key	 determinant	 in	 the	 ultimate	 pricing	 and	 marketability	 of	 the
tranche.

Investor	analysis
Investors	have	a	number	of	motivations	when	considering	the	CDO	market	both
in	their	domestic	market	and	abroad.	These	include:

the	 opportunity	 to	 gain	 exposure	 to	 a	 high-yield	 market	 on	 a	 diversified
basis,	without	committing	significant	resources;
the	ability	to	choose	from	a	number	of	portfolio	managers	that	manage	the
CDO;
CDOs	acting	as	an	initial	entry	point	into	the	high-yield	market;
with	respect	to	lower-rated	(BBB	and	below)	tranches,	achieving	leveraged
returns	while	gaining	benefit	from	a	diversified	portfolio;
the	 appeal	 of	 a	wide	 investor	 base,	with	 ratings	 ranging	 from	AAA	 to	B,



and	maturities	from	four	years	to	as	long	as	20	years;
a	wide	variety	of	collateral.

CDOs	 offer	 investors	 a	 variety	 of	 risk/return	 profiles,	 as	 well	 as	 market
volatilities,	 and	 their	 appeal	 has	 widened	 as	 broader	 macroeconomic
developments	in	the	global	capital	markets	have	resulted	in	lower	yields	on	more
traditional	investments.
Investors	 analysing	CDO	 instruments	will	 focus	 on	 particular	 aspects	 of	 the

market.	For	 instance,	 those	with	a	 low	appetite	 for	 risk	will	 concentrate	 in	 the
higher-rated	 classes	 of	 cashflow	 transactions.	 Investors	 that	 are	 satisfied	 with
greater	 volatility	 of	 earnings,	 but	 who	 still	 wish	 to	 hold	 AA-or	 AAA-rated
instruments,	may	consider	market	value	deals.	The	“arbitrage”	that	exists	in	the
transaction	may	be	a	result	of:

industry	diversification;
differences	between	investment	grade	and	high-yield	spreads;
the	 difference	 between	 implied	 default	 rates	 in	 the	 high-yield	market	 and
expected	default	rates;
the	liquidity	premium	embedded	in	high-yield	investments;
the	Libor	rate	versus	the	Treasury	spread.

The	CDO	asset	class	cannot	be	compared	in	a	straightforward	fashion	to	other
ABS	classes,	which	makes	relative	value	analysis	difficult.	Although	a	CDO	is	a
structured	 finance	 product,	 it	 does	 not	 have	 sufficient	 common	 characteristics
with	 other	 such	 products.	 The	 structure	 and	 cash	 flow	 of	 a	 CDO	 are	 perhaps
most	similar	to	a	commercial	MBS;	the	collateral	backing	of	the	two	types	share
comparable	 characteristics.	 Commercial	 mortgage	 pools	 and	 high-yield	 bonds
and	 loans	 both	 have	 fewer	 obligors	 and	 larger	 balances	 than	 other	 ABS
collateral,	and	each	credit	is	rated.	On	the	other	hand,	CDOs	often	pay	floating-
rate	 interest	 and	 are	 private	 securities,6	 whereas	 commercial	MBS	 (in	 the	 US
market)	pay	a	fixed	rate	and	are	often	public	securities.

Example	22.2	Guaranteed	investment	contracts
A	part	of	 the	cash	raised	from	the	liability	side	of	a	CDO	is	often	invested	in	AAA	bonds	or
other	such	high-quality	assets,	to	act	as	a	reserve	for	investors.	The	collateral	reserve	in	a	CDO
can	be	invested	in	a	number	of	ways.	One	option	is	a	guaranteed	investment	contract	or	GIC.
GICs	are	offered	by	certain	insurance	companies,	and	(less	frequently)	by	banks.
A	GIC	can	be	interpreted	in	a	number	of	ways.	In	trust	banks,	it	is	often	no	more	than	a	bank
account	 that	 pays	 a	 fixed	 spread	 below	 Libor	 for	 the	 term	 of	 the	 account.	 The	 payment
frequency	is	tied	in	to	match	that	of	the	coupon	on	the	CDO	note	liabilities.	Strictly	speaking,



this	 is	 not	 a	GIC.	 Formally	 defined,	 a	GIC	 is	 an	 obligation	 from	 the	GIC	 provider	 to	 pay	 a
guaranteed	principal	and	interest	rate	on	an	invested	premium.	The	investor	places	a	lumpsum
amount	(the	premium)	in	a	GIC,	and	the	GIC	provider	guarantees	a	specified	cash	amount	that
will	be	paid	to	the	investor	on	the	maturity	date.
As	an	example,	an	 investor	places	$10	million	 in	a	 five-year	GIC	that	pays	an	annual	 rate	of
5.00%.	The	GIC	maturity	value	is	therefore:

There	 are	 variations	 on	 GICs,	 but	 the	 standard	 version	 pays	 a	 fixed	 rate	 of	 interest	 so	 the
investors	know	their	final	return	with	certainty.	In	some	cases,	a	floating	rate	may	apply,	with	a
fixed	spread	to	the	floating-rate	index.	This	is	what	is	usually	offered	by	banks	that	do	not	offer
the	fixed-rate	version.	GIC	maturities	can	range	from	one	to	20	years.	There	can	be	a	one-off
lumpsum	premium	or	regular	premium	payments	by	the	investor.	Also,	some	GICs	pay	interest
on	a	periodic	basis	to	the	investor.
GICs	therefore	make	suitable	cash	reserves	for	a	CDO,	but	of	course	this	is	not	risk-free	like	an
investment	in	US	Treasuries	would	be;	rather,	its	risk	is	the	credit	quality	of	the	GIC	provider.
However,	one	advantage	it	has	over	of	a	bond	is	that	its	value	is	always	postive,	unlike	that	of	a
bond	 that	 suffers	marked-to-market	 fluctuations,	 and	 compared	 to	 a	 standard	bank	 account	 it
offers	a	known	return.

Case	Study	22.1	H2	Finance	Ltd7

To	 conclude	 this	 discussion	 of	 CDOs	 we	 describe	 a	 structure	 that	 incorporates	 elements	 of
previous	 transactions.	H2	Finance	Limited	 is	an	arbitrage	CDO	of	ABS;	 that	 is,	 a	cash	CDO
with	 underlying	 assets	 of	 asset-backed	 securities.	 The	 underlying	 securities	 are	 purchased
through	 the	 issuance	of	 both	 long-dated	notes	 and	 short-term	 liabilities.	As	 such	 it	 combines
elements	of	a	cash	CDO,	as	well	as	investment	entities	known	as	SIVs.8	H2	Finance	is	the	name
of	 the	SPV,	 a	private	 company	with	 limited	 liability	 incorporated	 in	 the	Cayman	 Islands.	As
with	 other	 CDO	 SPVs,	 it	 was	 incorporated	 on	 behalf	 of	 the	 sponsor,	 Wharton	 Asset
Management,	 for	 the	sole	purpose	of	acquiring	 the	portfolio	and	 issuing	notes	and	short-term
liabilities.
An	 innovative	 aspect	 of	 this	 transaction	 is	 the	 repo	 feature.	 The	majority	 of	 the	 portfolio	 is
financed	via	a	short-term	repo	arrangement	with	a	number	of	counterparties,	with	the	portfolio
itself	acting	as	collateral	for	the	repo.	As	such,	H2	issues	two	types	of	liabilities:

medium-term	tranched	notes;
repo	agreements	using	eligible	collateral.

The	terms	of	the	structure	are	shown	below.
Name: H2	Finance	Ltd

€105	million	senior	secured	floating-rate	notes
Sponsor	and	manager: Wharton	Asset	Management	Bermuda	Ltd
Arranger	and	underwriter: Nomura	International
Trustee: Deutsche	Trustee	Co.	Ltd
Pay	agent,	account	bank,	and	administrator: Deutsche	Bank	AG,	London
Custodian: HSBC	Bank	plc
Repo	counterparties: Multiple	counterparties	rated	at	A-l	or	above	by	S&P
Closing	date: March	2004



The	structure	is	shown	in	Figure	22.17	on	page	1056,	while	Table	22.2	on	page	1057	shows	the
note	tranching.

Figure	22.17	H2	Finance	Ltd	structure	diagram
Source:	Standard	&	Poor’s.	Reproduced	with	permission.

Table	22.2	H2	Finance	Ltd	note	tranching

Source:	Standard	&	Poor’s.	Reproduced	with	permission.



H2	Finance	is	a	CDO	of	high-rated	ABS	securities.	It	is	fully	funded;	that	is,	the	complete	value	of	the
portfolio	is	purchased	through	the	issue	of	notes	and	via	the	repo	facility.	The	underlying	portfolio	has
an	average	maturity	of	3.5	years	and	weighted-average	rating	of	AAA	from	S&P,	so	it	is	a	high-quality
portfolio.



Repo	arrangement
The	 repo	 facility	 in	H2	 Finance	 is	 one	 of	more	 unusual	 features	 of	 the	 transaction.	 The	majority	 of
securities	purchased	by	H2	Finance	is	repo’ed	out	to	repo	counterparties.	Counterparties	pay	the	market
value	 of	 the	 securities	 to	H2	Finance	minus	 the	 haircut,	which	 is	 around	 1%	of	 the	 purchase	 price.9
Repo	trades	are	put	on	for	a	one-year	maturity,	at	a	rate	of	Libor	flat.
During	the	term	of	the	trade,	variation	margin	will	be	called	if	the	value	of	the	securities	plus	the	margin
level	drops	outside	the	1%	threshold.	Margin	payments	are	paid	out	of	the	cash	reserve	account	that	is
held	by	the	CDO	account	bank	on	behalf	of	the	vehicle.	On	repo	maturity	date,	the	securities	are	rolled
over	in	a	new	repo,	at	the	prevailing	market	price	for	the	securities.
Repo	securities	are	ABS	bonds,	made	up	of	credit	card,	consumer	loans,	auto	loans,	trade	receivables,
whole	business,	sovereign	and	public-sector	ABS,	RMBS	and	CMBS	bonds.	A	minimum	of	95%	of	the
securities	must	be	rated	at	AAA.	The	portfolio	must	also	meet	other	specified	requirements,	laid	out	by
S&P	as	part	of	its	criteria	for	rating	the	vehicle	liabilities.	Among	these	are:

a	maximum	portfolio	amount	of	€1.5	billion;
only	 a	 maximum	 of	 10%	 of	 securities	 that	 have	 coupon	 frequencies	 of	 greater	 than
quarterly.

In	 addition,	 no	CDO	notes	or	 aviation	 securities	 (aircraft	 leasing	ABS	and	 so	on)	 are	 allowed	 in	 the
portfolio.



Portfolio	management
The	 portfolio	 is	 actively	 managed	 by	 the	 manager,	Wharton	 Asset	Management	 Bermuda	 Ltd.	 The
manager	 is	permitted	 to	sell	and	 repurchase	portfolio	securities,	 in	accordance	with	specified	criteria,
during	the	reinvestment	period	for	the	deal.	It	is	also	permitted	to	sell	and	substitute	portfolio	securities
under	the	following	conditions:

if	the	security	is	in	default;
if	the	security	is	deemed	a	credit	risk;
if	 the	security	 is	rated	below	AA-and	the	amount	of	securities	below	AAA	exceeds	 the
5%	level;
if	the	security	is	rated	A	or	below.

Under	these	circumstances	the	manager	may	bring	in	replacement	assets	of	acceptable	quality.
The	ability	of	the	asset	manager	to	manage	the	CDO	is	what	will	attract	investors	to	the	notes.	The	D
noteholder,	 in	 particular,	 is	 expecting	 the	 vehicle	 to	 generate	 excess	 spread	 on	 its	 portfolio,	 after
allowing	 for	 vehicle	 liabilities,	 that	 will	 be	 an	 attractive	 return	 for	 its	 investment.	 The	 rated	 note
investors	 are	 attracted	 to	 the	 risk/	 return	 profile	 of	 the	 notes,	 which,	 given	 the	 high	 quality	 of	 the
underlying	assets,	presents	a	high	return	for	comparatively	low	risk.

1	This	chapter	was	co-authored	with	Richard	Pereira.
2	The	Master	Trust	structure	is	a	generic	set-up	that	allows	originators	to	issue
subsequent	 asset-backed	 deals	 under	 the	 same	 legal	 arrangement,	 thus
enabling	 such	 issues	 to	 be	 made	 quicker	 than	 they	 otherwise	 might	 be.
Investors	 also	 welcome	 such	 a	 structure,	 as	 they	 indicate	 a	 commitment	 to
liquidity	by	implying	further	issues	into	the	market.
3	Synthetic	CDOs	are	discussed	in	the	next	chapter.
4	To	make	another	analogy,	consider	the	equity	piece	in	a	CDO	to	be	like	the
“excess”	in	a	car	or	home	insurance	policy.	By	retaining	the	“first	loss”	piece
in	 an	 insurance	 policy,	 the	 customer	 is	 charged	 a	 lower	 premium	 by	 the
insurance	 company.	 If	 there	 is	 no	 excess,	 the	 cost	 of	 insurance	 (or,	 by
analogy,	bank	funding	costs)	would	be	much	higher.
5	Sources:	Market	counterparties.
6	In	the	US	market,	they	are	also	filed	under	Rule	144A,	as	opposed	to	public
securities	 which	 must	 be	 registered	 with	 the	 Securities	 and	 Exchange
Commission.	Rule	144A	securities	may	only	be	sold	to	investors	classified	as
professional	 investors	 under	 specified	 criteria.	 Rule	 144A	 provides	 an
exemption	from	the	registration	requirements	of	the	Securities	Act	(1933)	for
resale	 of	 privately	 placed	 securities	 to	 qualified	 institutional	 buyers.	 Such
buyers	are	deemed	to	be	established	and	experienced	 institutions,	and	so	 the



SEC	does	not	regulate	or	approve	disclosure	requirements.
7	 The	 author	 thanks	 Serj	 Walia	 at	 KBC	 Financial	 Products	 in	 London	 for
assistance	with	providing	information	for	this	section.
8	SIVs	are	covered	in	Chapter	25.	They	are	essentially	CDOs	that	 issue	both
AB-CP	and	MTNs.
9	This	 is	a	very	 low	level	of	haircut	and	reflects	 the	quality	of	 the	collateral.
Usual	haircut	levels	for	repo	of	ABS	assets	range	from	3%	to	15%,	depending
on	 collateral	 quality;	 see	 the	 author’s	 book	The	Global	Repo	Markets,	 John
Wiley	&	Sons,	Singapore,	2004.



CHAPTER	26

Bank	Regulatory	Capital	and	the	Basel	Rules

The	 capital	 allocation	 requirements	 of	 a	 bank	 are	 behind	 its	 overall	 strategy.
Asset	 allocation	 decisions	 are	 influenced	 to	 a	 great	 extent	 by	 the	 capital
considerations	 that	 such	 allocation	 implies.	 Lower	 capital	 requirements	 for
derivatives	 explain	 to	 a	 great	 extent	 why	 derivatives	 are	 used	 by	 banks	 and
corporates	instead	of	cash	products.	This	is	as	true	of	the	retail	markets	as	it	is	of
the	debt	capital	and	wholesale	banking	markets.	For	that	reason,	a	book	on	bank
ALM	 must	 cover	 capital	 itself,	 otherwise	 it	 will	 be	 incomplete.	 So	 an
understanding	of	banking	is	not	possible	without	an	understanding	of	one	of	its
key	aspects:	regulatory	capital.
For	instance,	a	large	part	of	the	money	markets	involves	securitised	products;

for	 example,	 ABCP.	 One	 of	 the	 key	 motivations	 behind	 securitisation	 is	 the
requirement	 to	 obtain	 capital	 relief.	 This	 leads	 to	mortgages,	 trade	 receivables
and	other	assets	being	securitised.	We	can	see	 that	 it	 is	vital	 to	understand	 the
implications	of	capital	costs.	Additionally,	the	issue	of	the	cost	of	capital	that	we
introduced	 in	 Part	 I	 must	 also	 take	 into	 account	 the	 regulatory	 capital
implications	of	any	asset	allocation	taken	by	a	trading	desk.	Money	and	capital
market	 participants	must	 know	 about	 regulatory	 capital	 issues	 –	whether	 they
trade	CDs,	 bills,	 repo,	 FRNs,	ABCP	 or	 structured	 products	 –	 or	 they	will	 not
fully	understand	the	cost	of	their	own	capital	and	hence	their	return	on	capital.

Background
Banking	activity	and	the	return	it	generates	reflects	the	asset	allocation	policies
of	a	bank	and	the	capital	costs	incurred.	The	cost	of	capital	itself	is	a	function	of
the	 amount	 of	 capital	 that	 a	 bank	must	 set	 aside	 to	 cover	 its	 lending	 activity,
whether	 this	 lending	 is	 via	 short-term	 loans,	 repurchase	 agreements,	 CDs,
Banker’s	 bills	 or	 more	 long-term	 instruments.	 The	 rules	 defining	 what
constitutes	capital	 and	how	much	of	 it	 to	 allocate	 are	 laid	out	 in	 the	Bank	 for
International	Settlements	(BIS)	guidelines,	known	as	the	Basel	rules.	The	BIS	is



not	 a	 regulatory	 body	 in	 itself,	 and	 its	 pronouncements	 carry	 no	 legislative
weight;	 however,	 national	 authorities	 are	 keen	 to	 demonstrate	 that	 they	 follow
the	Basel	rules	at	a	minimum,	to	maintain	investor	and	public	confidence.
In	 this	 chapter	we	 review	 the	main	 elements	 of	 the	Basel	 rules,	which	were

replaced	by	a	new	set	of	guidelines	termed	Basel	II.	Money	market	participants
are	 keenly	 aware	 of	 the	 basic	 tenets	 of	 the	 rules,	 so	 as	 to	 optimise	 their	 asset
allocation	 and	hedging	policy.	Derivatives,	 for	 instance,	 require	 a	 significantly
lower	 level	 of	 capital	 allocation	 than	 cash	 products,	 which	 (along	 with	 their
liquidity)	is	a	primary	reason	for	their	use	as	hedge	instruments	instead	of	cash,
despite	 the	 existence	 of	 basis	 risk.	 In	 addition,	 the	 credit	 quality	 of	 a	 bank’s
counterparty	also	affects	significantly	the	level	of	capital	charge,	and	regulatory
rules	 influence	 a	 bank’s	 lending	 policy	 and	 counterparty	 limit	 settings.	 All
bank’s	 have	 internal	 rules	 dictating	 the	 extent	 of	 lending,	 across	 all	 money
market	 products,	 to	 their	 counterparties.	 Capital	 allocation,	 targeted	 rates	 of
return	(which	are	a	function	of	capital	costs)	and	the	extent	of	counterparty	risk
aversion	 all	 dictate	 the	 extent	 to	which	 funds	may	be	 lent	 to	 counterparties	 of
various	 credit	 ratings.	 For	 this	 reason	 the	 bank	ALM	desk	 needs	 to	 be	 keenly
aware	 of	 the	 approximate	 extent	 of	 capital	 allocation	 that	 results	 from	 its
operations.
This	chapter	considers	the	main	aspects	of	the	capital	rules	and	also	introduces

the	 Basel	 II	 proposals,	 and	 how	 credit	 risk	 exposure	 determines	 the	 extent	 of
capital	allocation.	It	also	indicates	the	interplay	between	the	money	market	desk
and	longer	term	traders,	whose	capital	allocation	requirements	are	greater.	This
will	 enable	 the	money	market	 participant	 to	 place	 his	 or	 her	 operations	 in	 the
context	of	banking	specifically	and	capital	markets	business	generally.

Banking	regulatory	capital	requirements
Banks	 and	 financial	 institutions	 are	 subject	 to	 a	 range	 of	 regulations	 and
controls;	the	primary	one	is	concerned	with	the	level	of	capital	that	a	bank	holds,
and	 that	 this	 level	 is	sufficient	 to	provide	a	cushion	underpinning	 the	activities
that	 the	 bank	 enters	 into.	 Typically,	 an	 institution	 is	 subject	 to	 regulatory
requirements	of	 its	domestic	 regulator,	but	may	also	be	subject	 to	cross-border
requirements	 such	 as	 the	 European	 Union’s	 Capital	 Adequacy	 Directive.1	 A
capital	 requirements	 scheme	 proposed	 by	 a	 committee	 of	 central	 banks	 acting
under	 the	 auspices	 of	 the	BIS	 in	 1988	 has	 been	 adopted	 universally	 by	 banks
around	 the	world.	These	 are	 known	 as	 the	BIS	 regulatory	 requirements	 or	 the



Basel	capital	ratios,	from	the	town	in	Switzerland	where	the	BIS	is	based.2	Under
the	 Basel	 requirements	 all	 cash	 and	 off-balance	 sheet	 instruments	 in	 a	 bank’s
portfolio	are	assigned	a	risk	weighting,	based	on	their	perceived	credit	risk,	that
determines	the	minimum	level	of	capital	that	must	be	set	against	them.
A	bank’s	capital	is,	put	simply,	the	difference	between	assets	and	liabilities	on

its	 balance	 sheet,	 and	 is	 the	 property	 of	 the	 bank’s	 owners.	 It	may	 be	 used	 to
meet	any	operating	losses	incurred	by	the	bank,	and	if	such	losses	exceeded	the
amount	 of	 available	 capital	 then	 the	 bank	 would	 have	 difficulty	 in	 repaying
liabilities,	 which	 may	 lead	 to	 bankruptcy.	 However,	 for	 regulatory	 purposes
capital	 is	 defined	 differently;	 again	 in	 its	 simplest	 form	 regulatory	 capital	 is
comprised	 of	 those	 elements	 in	 a	 bank’s	 balance	 sheet	 that	 are	 eligible	 for
inclusion	 in	 the	 calculation	 of	 capital	 ratios.	 The	 ratio	 required	 by	 a	 regulator
will	be	that	level	deemed	sufficient	to	protect	the	bank’s	depositors.	Regulatory
capital	 includes	equity,	preference	shares	and	subordinated	debt,	as	well	as	 the
general	 reserves.	The	common	element	of	 these	 items	 is	 that	 they	are	 all	 loss-
absorbing,	 whether	 this	 is	 on	 an	 ongoing	 basis	 or	 in	 the	 event	 of	 liquidation.
This	 is	 crucial	 to	 regulators,	 who	 are	 concerned	 that	 depositors	 and	 senior
creditors	are	repaid	in	full	in	the	event	of	bankruptcy.
The	Basel	rules	on	regulatory	capital	originated	in	the	1980s,	when	there	were

widespread	 concerns	 that	 a	 number	 of	 large	 banks	with	 cross-border	 business
were	operating	with	 insufficient	capital.	The	 regulatory	authorities	of	 the	G-10
group	 of	 countries	 established	 the	 Basel	 Committee	 on	 Banking	 Supervision.
The	 Basel	 Committee	 on	 Banking	 Supervision’s	 1988	 paper,	 International
Convergence	of	Capital	Measurement	and	Capital	Standards,	set	proposals	that
were	 adopted	 by	 regulators	 around	 the	 world	 as	 the	 “Basel	 rules”.	 The	 Basel
Accord	was	 a	methodology	 for	 calculating	 risk,	weighting	 assets	 according	 to
the	 type	 of	 borrower	 and	 its	 domicile.	 The	Basel	 ratio3	 set	 a	minimum	 capital
requirement	of	8%	of	risk-weighted	assets.
The	Basel	rules	came	into	effect	in	1992.

Regulatory	capital	requirements
The	 origin	 of	 the	 current	 capital	 adequacy	 rules	 was	 a	 desire	 by	 banking
regulators	 to	 strengthen	 the	 stability	 of	 the	 global	 banking	 system	 as	 well	 as
harmonise	 international	 regulations.	 The	 1988	 Basel	 accord	 was	 a	 significant
advancement	 in	banking	 regulation,	 setting	a	 formal	 standard	 for	 capitalisation



worldwide.	 It	was	subsequently	adopted	by	 the	national	 regulators	 in	over	100
countries.	 The	Basel	 rules	 have	 no	 regulatory	 force	 as	 such;	 rather,	 individual
country	 regulatory	 regimes	 adopt	 them	 as	 a	minimum	 required	 standard.	 This
means	that	there	are	slight	variations	on	the	basic	Basel	requirements	around	the
world,	of	which	the	European	Union’s	Capital	Adequacy	Directives	are	the	best
example.



The	Basel	I	rules
The	BIS	rules	set	a	minimum	ratio	of	capital	to	assets	of	8%	of	the	value	of	the
assets.	Assets	are	defined	in	terms	of	their	risk,	and	it	is	the	weighted	risk	assets
that	 are	multiplied	 by	 the	 8%	 figure.	 Each	 asset	 is	 assigned	 a	 risk-weighting,
which	 is	 0%	 for	 risk-free	 assets	 such	 as	 certain	 country	 government	 bonds,	 to
20%	 for	 interbank	 lending,	 and	up	 to	100%	 for	 the	highest	 risk	 assets	 such	as
certain	 corporate	 loans.	 So	 while	 a	 loan	 in	 the	 interbank	 market	 would	 be
assigned	a	20%	weighting,	a	loan	of	exactly	the	same	size	to	a	corporate	would
receive	the	highest	weighting	of	100%.	The	risk	weights	are	given	at	Table	26.1
on	page	1170.
Formally,	 the	BIS	 requirements	are	 set	 in	 terms	of	 the	 type	of	capital	 that	 is

being	set	aside	against	assets.	International	regulation	(and	UK	practice)	defines
the	following	types	of	capital	for	a	bank:

Tier	1:	perpetual	capital,	capable	of	absorbing	loss	through	the	nonpayment
of	 a	 dividend.	 This	 is	 shareholders’	 equity	 and	 also	 non-cumulative
preference	shares;
Upper	Tier	 2:	 this	 is	 also	 perpetual	 capital,	 subordinated	 in	 repayment	 to
other	 creditors;	 this	 may	 include,	 for	 example,	 undated	 bonds	 such	 as
building	society	PIBS,	and	other	irredeemable	subordinated	debt;
Lower	 Tier	 2:	 this	 is	 capital	 that	 is	 subordinated	 in	 repayment	 to	 other
creditors,	such	as	long-dated	subordinated	bonds.

Further	 detail	 on	 the	 composition	 of	 capital	 for	 UK-regulated	 institutions	 is
given	in	Appendix	26.1.
The	level	of	capital	requirement	is	given	by	(26.1):

(26.1)	
The	 ratios	 in	 (26.1)	 therefore	 set	 minimum	 levels.	 A	 bank’s	 risk-adjusted

exposure	is	the	cash	risk-adjusted	exposure,	together	with	the	total	risk-adjusted
off-balance	 sheet	 exposure.	For	 cash	products	 on	 the	banking	book	 the	 capital
charge	calculations	(risk-adjusted	exposure)	is	given	by:

calculated	for	each	instrument.
The	 sum	 of	 the	 exposures	 is	 taken.	 Firms	 may	 use	 netting	 or	 portfolio



modelling	to	reduce	the	total	principal	value.
The	capital	 requirements	 for	off-balance	sheet	 instruments	are	 lower	because

for	these	instruments	the	principal	is	rarely	at	risk.	Interest-rate	derivatives	such
as	 FRAs	 of	 less	 than	 one	 year’s	 maturity	 have	 no	 capital	 requirement	 at	 all,
while	a	long-term	currency	swap	requires	capital	of	between	0.08%	and	0.2%	of
the	nominal	principal.
The	BIS	makes	a	distinction	between	banking	book	transactions	as	carried	out

by	 retail	 and	 commercial	 banks	 (primarily	 deposits	 and	 lending)	 and	 trading
book	 transactions	 as	 carried	 out	 by	 investment	 banks	 and	 securities	 houses.
Capital	treatment	sometimes	differs	between	banking	and	trading	books.	A	repo
transaction,	for	example,	attracts	a	charge	on	the	trading	book.	The	formula	for
calculating	the	capital	allocation	is:

(26.2)	



where
Cmv	is	the	value	of	cash	proceeds
Smv	is	the	market	value	of	securities
RW	is	the	counterparty	risk-weighting	(as	a	percentage).

Example	26.1	Basel	I	capital	charge	illustration
Calculate	the	CAD	charge	for	a	repo	transaction	with	the	following	terms:

Clean	price	of	collateral: 100
Accrued	interest: 0
Cash	proceeds	on	£50	m	nominal: £50,000,000
Counterparty: OECD	bank
Counterparty	risk-weighting: 20%

The	CAD	charge	for	a	loan/deposit	transaction	of	the	same	size	is	as	follows:
Unsecured	loan: £50,000,000
Counterparty: OECD	bank
Counterparty	risk	weighting: 20%

The	detailed	risk	weights	for	market	instruments	are	given	in	Table	26.1.

Table	26.1	Risk	weightings	of	typical	banking	book	assets,	Basel	I
Weighting Asset	type Remarks
0% •	Cash

•	Claims	on	own
sovereign	and
Zone	A
sovereigns	and
central	banks
•	Claims	on	Zone
B	sovereign
issuers
denominated	in
that	country’s

Zone	A	countries	are	members	of	the	OECD	and	countries	that	have	concluded
special	lending	arrangements	with	the	IMF.	Zone	B	consists	of	all	other	countries.
Under	certain	regulatory	regimes,	holdings	of	other	Zone	A	government	bonds	are
given	10%	or	20%	weightings,	and	Zone	B	government	bonds	must	be	funded	in
that	country’s	currency	to	qualify	for	0%	weighting,	otherwise	100%	weighting
applies.



that	country’s
domestic
currency

20% •	Claims	on
multilateral
development
banks
•	Claims	on
regional
governments	or
local	authorities
in	own	or	Zone	A
countries
•	Senior	claims
on	own	country
or	guaranteed	by
Zone	A	banking
institutions
•	Senior	claims
on	Zone	B
banking
institutions	with
an	original
maturity	of	under
one	year

Under	certain	regulatory	regimes,	claims	on	Zone	B	banking	institutions	with
residual	maturity	of	less	than	one	year	also	qualify	for	20%	weighting.

50% •	Claims	secured
on	residential
property
•	Mortgage-
backed	securities

100% •	All	other	claims

Under	 the	 original	 Basel	 rules,	 assets	 are	 defined	 as	 belonging	 to	 a	 bank’s
banking	book	or	 its	 trading	book.	The	banking	book	 essentially	 comprises	 the
traditional	activities	of	deposit	taking	and	lending,	with	assets	booked	at	cost	and
not	 revalued.	 Trading	 book	 assets,	 which	 include	 derivatives,	 are	 marked-to-
market	 on	 a	 daily	 basis,	 with	 a	 daily	 unrealised	 profit	 or	 loss	 recorded.	 Such
assets	 are	 risk-weighted	on	 a	different	basis	 to	 that	 shown	 in	Table	26.1,	 on	 a
scale	 made	 up	 of	 market	 risk	 and	 credit	 risk.	 Market	 risk	 is	 estimated	 using
techniques	such	as	VaR,	while	credit	risk	is	a	function	of	the	type	of	asset.	The
calculation	of	capital	requirements	for	trading	book	assets	is	more	complex	than
that	for	banking	book	assets.
The	 process	 of	 determining	 the	 capital	 requirement	 of	 a	 banking	 institution

involves	calculating	the	quantitative	risk	exposure	of	its	existing	operations	and
comparing	 this	 amount	 to	 the	 level	 of	 regulatory	 capital	 of	 the	 bank.	 The
different	asset	classes	are	assigned	 into	 the	 risk	buckets	of	0%,	20%,	50%	and
100%.	Not	surprisingly,	this	somewhat	rigid	classification	has	led	to	distortions
in	 the	 pricing	 of	 assets,	 as	 any	 movement	 between	 the	 risk	 buckets	 has	 a



significant	 impact	on	 the	capital	 required	and	 the	 return	on	capital	 calculation.
Over	 time	 the	 impact	 of	 the	 Basel	 rules	 has	 led	 to	 the	 modified	 rules	 now
proposed	as	Basel	II,	which	are	coming	into	force	during	2007–2009,	depending
on	jurisdiction.
Table	26.2	summarises	the	elements	that	comprise	the	different	types	of	capital

that	 make	 up	 regulatory	 capital	 as	 set	 out	 in	 the	 EU’s	 Capital	 Adequacy
Directive.	Tier	1	capital	 supplementary	capital	 is	usually	 issued	 in	 the	 form	of
non-cumulative	 preference	 shares,	 known	 in	 the	US	 as	 preferred	 stock.	Banks
generally	build	Tier	1	reserves	as	a	means	of	boosting	capital	ratios,	as	well	as	to
support	a	reduced	pure	equity	ratio.	Tier	1	capital	now	includes	certain	securities
that	have	similar	characteristics	 to	debt,	as	 they	are	structured	 to	allow	interest
payments	 to	 be	made	 on	 a	 pre-tax	 basis	 rather	 than	 after	 tax;	 this	means	 they
behave	like	preference	shares	or	equity,	and	improve	the	financial	efficiency	of
the	 bank’s	 regulatory	 capital.	 Such	 securities,	 along	 with	 those	 classified	 as
Upper	 Tier	 2	 capital,	 contain	 interest	 deferral	 clauses	 so	 that	 they	 may	 be
classified	similar	to	preference	shares	or	equity.

Table	26.2	European	Union	regulatory	capital	rules



The	UK	capital	regulations	are	summarised	in	Appendix	26.1.
Example	 26.2	 illustrates	 a	 simple	 capital	 adequacy	 calculation	 for	 a

hypothetical	bank.	To	illustrate,	consider	a	bank	with	a	loan	book	made	up	of	the
following	assets:

£100	million	gilts;
£315	million	corporate	loans;
£600	million	residential	mortgages.

The	risk-adjusted	exposure	of	the	bank’s	portfolio	is	(0.0	×	100)	+	(1.0	×	315)
+	(0.5	×	600)	or	£615	million.	Therefore	the	bank	would	require	a	minimum	Tier
1	 capital	 level	 of	 £24.6	 million	 (that	 is,	 4%	 ×	 615	 million).	 If	 the	 capital
available	to	support	the	loan	book	comprised	both	Tier	1	and	Tier	2	capital,	the



minimum	amount	required	would	be	higher,	at	£49.2	million.
There	 is	of	course	a	cost	associated	with	maintaining	capital	 levels,	which	 is

one	 of	 the	 main	 reasons	 for	 the	 growth	 in	 the	 use	 of	 derivative	 (off-balance
sheet)	 instruments,	 as	well	 as	 the	 rise	 in	 securitisation.	Derivative	 instruments
attract	 a	 lower	capital	 charge	 than	cash	 instruments,	because	 the	principal	 in	 a
derivative	 instrument	 does	 not	 change	 hands	 and	 so	 is	 not	 at	 risk,	 while	 the
process	 of	 securitisation	 removes	 assets	 from	 a	 bank’s	 balance	 sheet,	 thereby
reducing	its	capital	requirements.
The	capital	rules	for	off-balance	sheet	instruments	are	slightly	more	involved.

Certain	 instruments,	 such	as	FRAs	and	swaps	with	a	maturity	of	 less	 than	one
year,	 have	no	capital	 requirement	 at	 all,	while	 longer-dated	 interest-rate	 swaps
and	currency	swaps	are	assigned	a	risk-weighting	of	between	0.08%	ands	0.20%
of	 the	 nominal	 value.	 This	 is	 a	 significantly	 lower	 level	 than	 for	 cash
instruments.	 For	 example,	 a	 £50	million	 10-year	 interest-rate	 swap	 conducted
between	 two	 banking	 counterparties	 would	 attract	 a	 capital	 charge	 of	 only
£40,000,	compared	to	the	£800,000	capital	an	interbank	loan	of	this	value	would
require;	a	corporate	loan	of	this	value	would	require	a	higher	capital	level	still,
of	£4	million.
The	 capital	 calculation	 for	 derivatives	 have	 detail	 differences	 between	 them,

depending	on	the	instrument	 that	 is	being	traded.	For	example,	for	 interest-rate
swaps	 the	 exposure	 includes	 an	 “add-on	 factor”	 to	 what	 is	 termed	 the
instrument’s	 “current	 exposure”.	 This	 add-on	 factor	 is	 a	 percentage	 of	 the
nominal	value,	and	is	shown	in	Table	26.3.

Table	26.3	Add-on	risk	adjustment	for	interest-rate	swaps,	percentage	of
nominal	value

Example	26.2	Simple	illustration	of	calculation
of	capital	adequacy,	Basel	I	rules

Table	26.4	Example	of	capital	adequacy	calculation
The	assets	of	ABC	Bank	plc	are	£2.536	billion,	which	are	balanced	by	shareholders’	funds	and



long-term	borrowings,	as	well	as	the	deposit	base	of	the	bank.	The	Basel	risk-weighting	assigns
the	various	types	of	assets	a	certain	risk-weighting,	and	using	the	rules	we	calculate	a	capital	at
risk	value	of	£1.298	billion.	The	capital	required	is	8%	of	this	sum,	or	just	over	£103	million.
The	Basel	rule	states	that	at	least	50%	of	this	amount	must	be	sourced	from	Tier	1	capital.	We
see	 from	 Table	 26.4	 that	 the	 level	 of	 Tier	 1	 capital	 is	 well	 above	 the	 sum	 required.	 The
combination	of	Tier	1	and	Tier	2	capital	is	also	well	above	the	minimum	required.

Action	in	the	event	of	failure
The	existence	of	a	regulatory	capital	system	is	designed	to	protect	the	financial
system,	and	 therefore	by	definition	 the	 free	market	 economy,	by	attempting	 to
ensure	 that	credit	 institutions	carry	adequate	 reserves	 to	allow	for	counterparty
risk.	 However,	 domestic	 regulators	 are	 also	 faced	 with	 a	 dilemma	 should	 a
banking	institution	find	itself	in	an	insolvency	situation;	namely,	to	what	extent
should	the	bank	be	“rescued”	by	the	authorities.	If	the	bank	is	sufficiently	large,



its	 failure	 could	 have	 a	 significant	 negative	 impact	 on	 the	 national	 and	 global
economy,	 as	 other	 banks,	 businesses	 and	 ultimately	 individuals	 also	 suffered
losses.	The	large	“high	street”	banks4	are	obvious	examples	of	 the	 type	of	firm
that	is	considered	too	important	to	be	allowed	to	fail.	It	 is	not	desirable	though
for	 regulators	 or	 national	 governments	 to	 present	 explicit	 guarantees	 against
failure,	 however,	 as	 this	 introduces	 the	 risk	 of	moral	 hazard	 as	 risk	 of	 loss	 is
reduced.5	 There	 would	 also	 be	 an	 element	 of	 subsidy	 as	 a	 bank	 that	 was
perceived	as	benefiting	from	an	explicit	or	 implicit	guarantee	would	be	able	 to
raise	finance	at	below-market	cost.	This	introduces	an	anti-competitive	element
in	one	of	the	most	important	sectors	of	the	economy.
Observation	would	appear	to	indicate	that	domestic	regulators	do	not	treat	all

banks	as	equal,	however,	notwithstanding	the	reluctance	of	regulators	to	provide
even	implicit	guarantees.	The	desire	to	avoid	knock-on	effects	and	safeguard	the
financial	system	means	that	large	banks	may	be	rescued	while	smaller	banks	are
allowed	 to	 fail.	 This	 has	 the	 effect	 of	maintaining	 an	 orderly	market	 but	 also
emphasising	the	need	for	discipline	and	effective	risk	management.	For	example,
in	 the	United	Kingdom	 both	BCCI	 and	Barings	were	 allowed	 to	 fail,	 as	 their
operations	were	deemed	to	affect	relatively	few	depositors	and	their	failure	did
not	 threaten	 the	 banking	 system.	 In	 the	United	 States	Continental	 Illinois	was
saved,	 as	 was	 Den	 Norske	 Bank	 in	 Norway,	 while	 two	 smaller	 banks	 in	 that
country	were	allowed	to	fail,	these	being	Norian	Bank	and	Oslobanken.	In	Japan
many	small	banks	have	been	allowed	to	fail,	as	was	Yamaichi	Securities,	while
Long	Term	Credit	Bank	and	Nippon	Credit	Bank	both	were	rescued.

The	original	Basel	II	proposals
The	 perceived	 shortcomings	 of	 the	 1988	 Basel	 capital	 accord	 attracted	 much
comment	 from	academics	 and	practitioners	 alike,	 almost	 as	 soon	 as	 they	were
adopted.	The	main	criticisms	were	that	the	requirements	made	no	allowance	for
the	 credit	 risk	 ratings	 of	 different	 corporate	 borrowers,	 and	 that	 they	were	 too
rigid	in	their	application	of	the	risk-weightings.	That	these	were	valid	issues	was
recognised	 when,	 on	 3	 June	 1999,	 the	 BIS	 published	 proposals	 to	 update	 the
capital	requirements	rules.	The	new	guidelines	are	designed	“to	promote	safety
and	 soundness	 in	 the	 financial	 system,	 to	 provide	 a	 more	 comprehensive
approach	 for	 addressing	 risks,	 and	 to	 enhance	 competitive	 equality”.	 The
proposals	 are	 also	 intended	 to	 apply	 to	 all	 banks	 worldwide,	 and	 not	 simply
those	that	are	active	across	international	borders.	The	1988	accord	was	based	on



very	 broad	 counterparty	 credit	 requirements,	 and	 despite	 an	 amendment
introduced	in	1996	to	cover	trading	book	requirements,	it	remained	open	to	the
criticism	 of	 inflexibility.	 The	 new	 Basel	 II	 rules	 have	 three	 pillars,	 and	 are
designed	 to	 be	 more	 closely	 related	 to	 the	 risk	 levels	 of	 particular	 credit
exposures.	These	are:

Pillar	1:	a	new	capital	 requirement	for	credit	 risk,	as	well	as	a	charge	for
the	new	category	of	operational	risk;
Pillar	 2:	 the	 requirement	 for	 supervisors	 to	 take	 action	 if	 a	 bank’s	 risk
profile	is	high	compared	to	the	level	of	capital	held;
Pillar	3:	 the	requirement	for	greater	disclosure	from	banks	than	before,	to
enhance	market	discipline.

The	markets	have	developed	to	a	much	greater	level	of	sophistication	since	the
original	 rules	were	drafted,	and	 the	Committee	has	considered	a	wide	range	of
issues	related	 to	 the	determinants	of	credit	 risk.	 In	 this	section	we	consider	 the
main	points	of	the	Basel	II	rules	published	in	June	2004	and	also	assess	market
reaction	to	them	during	the	discussion	phase.

Elements	of	the	new	Basel	II	rules
The	new	Basel	accord	is	split	into	three	approaches	or	pillars,	which	we	consider
in	this	section.

Pillar	1	–	the	minimum	capital	requirements

(1)	Credit	risk
The	capital	requirements	are	stated	under	two	approaches:

the	standardised	approach;
the	internal	ratings-based	(IRB)	approach.	Within	IRB	there	is	a	foundation
approach	and	an	advanced	approach,	the	latter	of	which	gives	banks	more
scope	to	set	elements	of	the	capital	charges	themselves.



Standardised	approach
In	the	standardised	approach	banks	will	risk-weight	assets	in	accordance	with	a
set	matrix,	which	splits	assets	according	to	their	formal	credit	ratings.	The	matrix
is	detailed	in	Table	26.5,	which	shows	the	new	risk	weights	as	percentages	of	the
standard	8%	ratio.

Table	26.5	Basel	II	capital	requirement	risk	weights,	percentage	weightings

Source:	BIS.

The	greatest	 change	 is	 to	 the	 four	 risk	weight	buckets	of	 the	current	 regime.
The	revised	ruling	redistributes	the	capital	required	for	different	types	of	lending
and	 also	 adds	 an	 additional	 category	 for	 very	 low-rated	 assets.	 For	 sovereign
lending	 there	 is	 a	 smooth	 scale	 from	 0%	 to	 150%,	 while	 the	 scale	 is	 more
staggered	for	corporates.	An	unusual	feature	is	that	low-rated	companies	attract	a
higher	charge	than	non-rated	borrowers.	For	lending	to	other	banks	there	are	two
options;	in	the	first,	the	sovereign	risk	of	the	home	country	of	the	bank	is	used,
and	the	bank	is	placed	in	the	next	lower	category.	In	the	second	option,	the	credit
rating	of	a	bank	itself	is	used.	Whatever	option	is	selected,	the	main	effect	will
be	 that	 the	 capital	 charge	 for	 interbank	 lending	 will	 increase	 significantly,	 to
virtually	double	the	current	level.
National	 regulators	 will	 select	 which	 of	 the	 two	 approaches	 to	 use	 for

interbank	 exposures.	 Under	 option	 1,	 loans	 will	 be	 categorised	 in	 accordance



with	the	rating	of	their	sovereign	domicile,	while	under	option	2	loans	would	be
slotted	according	to	the	bank’s	own	rating.	If	using	the	latter	approach,	assets	of
below	three	months	will	receive	preferential	treatment.
Loans	made	to	unrated	borrowers	will	be	placed	in	a	separate	band	that	carries

the	 full	 risk	 weighting	 of	 100%,	 although	 the	 BIS	 has	 stated	 that	 regulators
should	review	the	historical	default	experience	of	the	relevant	market	and	assess
whether	 this	weighting	 is	sufficient.	Short-term	credit	 facilities	with	corporates
that	 remain	 undrawn,	which	 under	 Basel	 I	 attract	 a	 zero	weighting,	 would	 be
weighted	at	20%	under	Basel	II.
Compared	to	Basel	I,	under	Basel	II	there	is	a	greater	allowance	for	credit	risk

reduction,	principally	 in	 the	 form	of	 recognition	of	securities	as	collateral.	The
following	assets	would	be	recognised	as	collateral:

cash	and	government	securities	(as	currently	recognised	under	Basel	I);
securities	rated	BB-and	above	issued	by	a	sovereign	or	public-sector	entity;
securities	rated	BBB-and	above;
equities	 that	 are	 constituents	 of	 a	 main	 index,	 or	 listed	 on	 a	 recognised
investment	exchange;
gold.

Securities	placed	as	collateral	will	be	given	a	“haircut”	to	their	market	value	to
reflect	their	price	volatility.

Internal	ratings-based	(IRB)	approach
In	the	IRB	approach,	banks’	assets	are	categorised	in	accordance	with	their	own
internal	 risk	 assessment.	 To	 undertake	 this	 approach	 a	 bank	 must	 have	 its
internal	 systems	 recognised	 by	 its	 relevant	 supervisory	 body,	 and	 systems	 and
procedures	 must	 have	 been	 in	 place	 for	 at	 least	 three	 years	 previously.	 This
includes	 a	 system	 that	 enables	 the	 bank	 to	 assess	 the	 default	 probability	 of
borrowers.	If	using	an	IRB	approach	a	bank	will	use	its	own	internal	ratings	to
categorise	loans	in	probability-to-default	or	PD	bands.	The	number	of	PD	bands
set	 up	 is	 at	 the	 discretion	 of	 the	 bank.	 The	 BIS	 has	 compiled	 a	 formula	 that
enables	 the	 bank	 to	 calculate	 the	 capital	 allocation	 requirement	 in	 accordance
with	its	PD	bands.	Table	26.6	sets	out	the	capital	requirements	under	Basel	I	and
both	the	standard	and	IRB	approaches	under	Basel	II.

Table	26.6	Capital	requirements	under	specified	PD	bands



If	 using	 the	 advanced	 approach,	 banks	may	 recognise	 any	 form	of	 collateral
and	set	their	own	parameters	when	using	the	BIS	formula	for	calculating	capital,
following	approval	from	their	banking	supervisory	body.	For	the	first	two	years
after	such	approval,	the	credit	risk	element	of	capital	allocation	cannot	be	lower
than	90%	of	 the	allocation	calculated	under	 the	foundation	approach;	after	 two
years	the	BIS	propose	to	review	the	advanced	approach	and	comment.

(2)	Operational	risk
One	of	the	most	controverisal	elements	of	the	Basel	II	is	the	new	capital	charge
to	 cover	 banks’	 operational	 risk.	 The	 Committee	 proposed	 three	 different
approaches	for	calculating	the	operational	risk	capital	charge.	These	were:

the	 basic	 indicator	 approach,	 under	 which	 20%	 of	 total	 capital	 would	 be
allocated;
a	 standardised	 approach,	 under	 which	 different	 risk	 indicators	 will	 be
allocated	to	different	lines	of	business	within	a	bank;	this	would	be	the	level
of	average	assets	for	a	retail	bank	and	assets	under	management	for	a	fund
manager.	 The	 Committee	 would	 set	 the	 capital	 charge	 level	 for	 each
business	line,	in	accordance	with	its	perceived	level	of	risk	in	each	national
jurisdiction,	 and	 the	 total	 operational	 risk	 would	 be	 the	 sum	 of	 the
exposures	of	all	business	lines;
an	 internal	estimation	by	a	bank	of	 the	expected	 losses	due	 to	operational
risk	for	each	business	line.	Operational	risk	here	would	be	risk	of	loss	as	a
result	of	fraud,	IT	failures,	legal	risk	and	so	on.

(3)	Total	minimum	capital



The	sum	of	the	capital	calculation	for	credit	risk	exposure,	operational	risk	and
the	 bank’s	 trading	 book	 will	 be	 the	 total	 minimum	 capital	 requirement.	 This
capital	 requirement	will	 be	 expressed	 as	 a	 8%	 risk-asset	 ratio,	 identical	 to	 the
rules	under	Basel	I.

Pillar	2	–	Supervisory	approach
A	 new	 element	 of	 the	 Basel	 II	 accord	 is	 the	 requirement	 for	 a	 supervision
approach	 to	 capital	 allocation.	 This	 is	 based	 on	 three	 principles.	 First,	 banks
must	have	 a	procedure	 for	 calculating	 their	 capital	 requirements	 in	 accordance
with	 their	 individual	 risk	profile.	This	means	 they	are	 required	 to	 look	beyond
the	 minimum	 capital	 requirement	 as	 provided	 for	 under	 Pillar	 1,	 and	 assess
specific	risk	areas	that	reflect	their	own	business	activities.	This	would	consider,
for	instance,	interest-rate	risk	exposure	within	the	banking	book,	or	prepayment
risk	as	part	of	mortgage	business.	This	process	will	be	 reviewed	constantly	by
banking	 supervisory	 authorities.	 Second,	 the	 risk-weighted	 capital	 requirement
calculated	under	Pillar	1	is	viewed	as	a	minimum	only,	and	banks	are	expected
to	set	aside	capital	above	this	minimum	level	to	provide	an	element	of	reserve.
Supervisors	will	be	empowered	to	require	a	bank	to	raise	its	capital	level	above
the	stipulated	minimum.	Finally,	supervisors	are	instructed	to	constantly	review
the	capital	levels	of	banks	under	their	authority,	and	act	accordingly	in	good	time
so	 that	 such	 levels	 do	 not	 fall	 below	 a	 level	 deemed	 sufficient	 to	 support	 an
individual	bank’s	business	activity.

Pillar	3	–	Disclosure
The	Basel	II	accord	sets	out	rules	on	core	disclosure	that	banks	are	required	to
meet,	and	which	supervisors	must	enforce.	 In	addition	 there	are	supplementary
disclosure	rules;	these	differ	from	core	rules	in	that	banks	have	more	flexibility
on	 reporting	 them	 if	 they	 are	 deemed	 not	 relevant	 to	 their	 specific	 operating
activities,	or	of	they	are	deemed	non-material.	The	disclosures	include:

capital:	 the	elements	that	make	up	the	bank’s	capital,	such	as	the	types	of
instruments	that	make	up	the	Tier	1	and	Tier	2	capital;
capital	adequacy:	this	covers	the	amount	of	capital	required	against	credit,
market	and	operational	risk,	as	well	as	capital	requirements	as	a	percentage
of	the	total	capital	of	the	bank;
risk	 exposure:	 the	 overall	 risk	 exposure	 of	 a	 bank,	 as	measured	 by	 credit
risk,	market	 risk,	 operational	 risk	 and	 so	 on.	Hence	 this	would	 include	 a



profile	 of	 the	 ALM	 book,	 including	 maturity	 profile	 of	 the	 loan	 book,
interest-rate	 risk,	 other	 market	 risk,	 essentially	 the	 sum	 of	 the	 exposures
measured	and	monitored	by	a	bank’s	risk	management	department.

As	part	of	Pillar	3,	banks	using	an	IRB	approach	when	calculating	their	capital
requirement	are	required	 to	disclose	 their	 internal	policies	and	procedures	used
as	part	of	the	approach.
In	compiling	 the	new	Accord,	 the	Basel	committee	wished	 to	expand	capital

requirements	 to	 cover	 other	 areas	 of	 risk,	 such	 as	market	 risk	 and	 operational
risk.	It	recognised	that	a	bank’s	capital	should	reflect	the	level	of	risk	of	its	own
portfolio,	 but	 also	 that	 this	 may	 best	 be	 estimated	 by	 a	 bank’s	 own	 internal
model	rather	than	any	standard	ruling	provided	by	a	body	such	as	the	BIS.	In	any
event	 the	 proposed	 rule	 changes	 attracted	 considerable	 comment,	 although	 the
final	 form	 of	 the	 rules	 that	 were	 eventually	 adopted	 are	 very	 similar	 to	 the
proposals	 listed	 above.	There	 is	 a	 growing	 consensus	 among	practitioners	 that
perhaps	 the	 markets	 themselves	 should	 carry	 more	 of	 the	 supervisory	 burden
rather	than	regulators;	for	example	narrowing	the	scope	of	deposit	insurance,6	or
by	requiring	banks	to	issue	specific	kinds	of	uninsured	debt,	similar	to	the	PIBS
issued	 by	 UK	 building	 societies.	 Holders	 of	 such	 subordinated	 debt	 are	more
concerned	with	 the	 financial	 health	 of	 a	 bank,	 because	 their	 investment	 is	 not
guaranteed,	 and	at	 the	 same	 time	 they	are	not	 interested	 in	high-risk	 strategies
because	their	return	is	the	same	every	year	irrespective	of	the	profit	performance
of	the	bank;	that	is,	 the	fixed	coupon	of	their	subordinated	bond.	Therefore	the
yield	on	 this	 subordinated	debt	 is	 in	effect	 the	market’s	 assessment	of	 the	 risk
exposure	of	 the	bank.	An	academic	at	Columbia	University7	has	suggested	 that
regulators	should	place	a	cap	on	 this	yield,	which	would	force	 the	bank	 to	cap
the	 level	 of	 its	 risk	 exposure,	 but	 this	 level	would	have	been	 evaluated	by	 the
market,	and	not	the	regulatory	authority.
One	 improvement	 of	Basel	 II	 over	Basel	 I	 is	 that	 it	 acknowledges	 that	 “one

size”	does	not	fit	all	banks,	and	that	greater	flexibility	is	required	in	the	capital
allocation	 process.	 The	 IRB	 approach	 should	 result	 in	 a	 lower	 capital	 charge
than	the	standardised	approach,	and	as	such	should	encourage	the	development
of	 risk	 management	 systems	 in	 banks	 which	 are	 incentivised	 to	 adopt	 this
approach.	 Depending	 on	 the	 nature	 of	 their	 activities,	 some	 banks	 will	 have
higher	risk	profiles	compared	to	others,	and	as	such	need	more	risk	management
than	would	be	provided	simply	by	a	minimum	capital	level.	This	is	the	reasoning
behind	 the	 three-Pillar	 approach,	 and	 principally	 Pillar	 2,	 which	 empowers
supervisors	 to	 intervene	 if	 they	 feel	 steps	 taken	 by	 an	 individual	 bank	 are	 not



adequate.	 This	 is	 meant	 to	 extend	 beyond	 a	 requirement	 to	 increase	 capital
levels.	Pillar	3	is	also	crucial	to	this	overall	process,	as	it	 is	designed	to	ensure
that	 there	 is	 adequate	 disclosure,	 not	 just	 of	 risk	 exposure,	 but	 also	 of	 the
procedures	used	to	calculate	capital	under	the	IRB	approach.



Reaction	and	critique
The	weight	of	market	reaction	and	comment	to	the	Basel	proposals	initially	led
to	a	second	draft	of	the	proposals	being	introduced,	in	January	2000,	following
the	first	draft	in	June	1999.	The	consultative	period	was	also	extended	by	three
more	 years,	 so	 that	 final	 implementation	 of	 the	Accord	was	 not	 possible	 until
2007	in	the	European	Union.
The	 general	 market	 opinion	 has	 been	 that	 Basel	 II	 does	 at	 least	 attempt	 to

focus	 on	 the	 economic	 substance	 and	 risk	 characteristics	 of	 new	 market
instruments,	 as	 opposed	 to	 their	 structural	 form.	 With	 one	 or	 two	 notable
exceptions,	 banks	 should	 find	 that	 their	 overall	 level	 of	 capital	 allocation
remains	broadly	similar	to	that	under	the	previous	regime.	The	IRB	approach,	by
being	 split	 into	 a	 foundation	 and	 advanced	 options,8	 enables	 a	 larger	 range	 of
banks	to	opt	to	adopt	it,	rather	than	just	the	larger	ones	that	might	be	expected	to
have	the	requisite	internal	systems.
The	most	contentious	element	of	the	proposals	was	the	charge	for	operational

risk.	The	Accord	allows	three	approaches	for	determining	this	charge.	The	first,
the	 “basic	 indicator”,	 uses	 a	 simple	 one-level	 indicator,	 while	 the	 second	 is	 a
standardised	 approach	 that	 specifies	 different	 levels	 of	 charge	 for	 different
business	 lines.	 The	 third	 option	 is	 an	 internal	 measurement	 mechanism	 that
enables	 banks	 to	 use	 their	 own	 internal	 loss	 data	 to	 estimate	 the	 charge.	 The
overwhelming	market	response	 to	 these	proposals	was	 that	 they	resulted	 in	 too
high	a	charge	for	an	element	of	risk	 that	 is	still	vaguely	defined.	However,	 the
three	 different	 options	 will	 produce	 different	 results,	 and	 this	 flexibility	 was
introduced	in	the	second	draft	after	the	market’s	negative	reaction	to	the	blanket
20%	operational	risk	charge	stated	in	the	first	draft.	For	instance,	a	senior	vice-
president	 of	 a	 middle-tier	 investment	 bank	 has	 stated	 that	 using	 the	 third
approach	produces	a	capital	charge	that	is	$500	million	lower	than	that	produced
by	the	flat	20%	charge.9	Therefore	banks	will	probably	wish	to	ensure	that	their
internal	 systems	 and	 procedures	 are	 developed	 such	 that	 they	 can	 employ	 the
internal	method.
Under	 the	 proposals,	 capital	 relief	 can	 be	 obtained	 by	 the	 use	 of	 collateral,

bank	guarantees	and	credit	derivatives.	This	is	expected	to	see	a	rise	in	the	use	of
synthetic	 securitisations	 such	 as	 synthetic	 CDO	 transactions,	 to	 reduce	 capital
exposure	of	bank	balance	sheets.	The	Accord	stipulates	a	haircut	to	be	applied	to
collateral,	 in	 accordance	with	 its	 credit	 quality,	 as	 a	 protection	 against	market



risk.	 This	 is	 not	 controversial.	 Collateral,	 non-bank	 and	 non-soveriegn
guarantees	and	credit	derivatives	also	will	be	subject	to	a	charge	of	0.15	of	the
original	charge	on	the	exposure,	known	as	w.	This	charge	is	designed	to	reflect
risks	associated	with	 these	 instruments,	 such	as	 legal	 and	documentation	 risks.
However,	 the	credit	derivatives	market	has	 reacted	negatively	 to	 this	proposal,
suggesting	that	w	is	not	required	and	will	have	an	impact	on	the	liquidity	of	the
default	swap	market.
The	Accord	has	greatest	impact	in	emerging	markets,	and	has	been	welcomed,

for	instance,	by	non-sovereign	issuers	in	these	markets.	This	is	because	under	the
new	Accord	 banks	may	 rate	 other	 banks	 and	 corporate	 borrowers	 at	 a	 higher
level	than	the	sovereign	rating	of	the	home	country.	Under	Basel	I	no	institution
could	 be	 rated	 higher	 than	 its	 domicile	 country	 rating.	As	 a	 result,	 banks	may
target	stronger	corporate	borrowers	in	lower-rated	emerging	market	economies.
In	the	standardised	approach,	extra	risk	buckets	of	50%	and	150%	for	corporate
exposures	have	been	added	to	the	existing	20%	and	100%	buckets.	This	makes
the	new	Accord	more	risk-sensitive.	The	impact	on	bank	risk-weightings	of	the
new	proposals	for	certain	sovereign	credits	is	given	in	Table	26.7.	Higher-rated
banks	will	 probably	wish	 to	 adopt	 the	 IRB	 approach,	while	 smaller	 banks	 are
likely	to	adopt	the	standardised	approach	until	they	have	developed	their	internal
risk	management	systems.

Table	26.7	Bank	risk	weightings	under	Basel	II:	selected	Asian	economies

Ratings	source:	Moody’s/S&P



Basel	II	framework
Following	 over	 six	 years	 of	 debate	 and	 consultation	 on	 its	 proposals,	 the	BIS
published	the	final	version	of	the	Basel	II	regulatory	capital	framework	in	June
2004.10	 This	 represented	 a	 significant	 milestone	 in	 risk	 management
development.	By	enabling	the	use	of	advanced	risk	measurement	techniques	and
internal	 bank	 credit	 ratings,	 the	 Basel	 II	 IRB	 framework	 should	 result	 in	 the
adoption	 of	 stronger	 risk	 management	 policies,	 procedures	 and	 controls	 for
banks	worldwide.	Although	 its	 adoption	will	 not	 be	 required	by	 all	 banks,	 the
credit-rating	agencies	will	generally	view	as	a	positive	factor	its	adoption	by	any
particular	bank.	Compared	to	 the	Basel	I	 regime,	general	market	opinion	holds
that	 the	 Basel	 I	 rules	 are	 a	 much	 improved	 benchmark	 for	 assessing	 capital
adequacy	relative	to	true	economic	risk.
The	 broad	 objectives	 of	 Basel	 II	 remain	 as	 they	 were	 at	 the	 start	 of	 the

formulation	process,	and	are:
to	maintain	 generally	 the	 same	 level	 of	 capital	 in	 the	 banking	 system	 as
currently;
to	improve	on	the	safety	and	rigour	of	financial	systems	worldwide;
to	 allow	 for	 a	more	 flexible	 approach	 to	 the	measurement	 of	 risk,	 and	 to
align	more	closely	the	regulatory	capital	framework	with	what	is	calculated
by	bank’s	own	internal	risk	measurement	systems;
to	set	up	an	environment	that	would	result	in	improvement	to	bank	internal
risk	management	methodologies.

The	three-pillar	structure	described	earlier	in	the	chapter	has	remained	in	place
in	 the	 final	 draft.	 The	 published	 final	 rules	 have	made	 revisions	 to	 the	 earlier
proposals,	for	all	pillars.	The	most	significant	changes	are	to	the	methodology	to
calculate	the	IRB	and	the	treatment	of	expected	and	unexpected	losses.
With	regard	to	implementation,	for	European	Union	countries	this	took	place

in	January	2007	(with	parallel	running	for	up	to	two	years	after	that).	In	the	US,
the	regulatory	authorities	have	determined	that	only	the	top	20	or	so	large	banks
with	significant	overseas	operations	need	 to	adopt	Basel	 II,	 from	January	2008
onwards.



The	final	IRB	approach
The	basic	IRB	framework	that	was	in	the	first	proposals	has	remained	in	place.
However,	a	significant	change	was	the	decision	to	base	the	capital	charges	for	all
asset	 classes	 on	unexpected	 loss	 (UL)	 only,	 and	 not	 on	 both	UL	 and	expected
loss	 (EL).	 In	other	words,	 banks	must	hold	 sufficient	 reserves	 to	 cover	EL,	or
otherwise	 face	 a	 capital	 penalty.	 This	 move	 to	 an	 UL-only	 risk-weight
arrangement	 should	 result	 in	 the	 alignment	 of	 regulatory	 capital	 more	 closely
with	banks’	actual	economic	capital	requirement	levels.11	A	UL-only	framework
should	result	in	banks	regarding	their	capital	base	in	a	different	light,	but	should
leave	overall	capital	 levels	 the	same.	The	EL	portion	of	risk-weighted	assets	 is
part	of	total	eligible	capital	provision;	and	shortage	in	eligible	provisions	will	be
deducted	 in	 a	 proportion	 of	 50%	 from	 Tier	 1	 capital	 and	 50%	 from	 Tier	 2
capital.	So	the	definition	of	Tier	1	and	Tier	2	capital	has	changed	under	Basel	II;
the	final	framework	withdraws	the	inclusion	of	general	loan	loss	reserves	in	Tier
2	capital	and	excludes	expected	credit	losses	from	required	capital.
Note	that	the	BIS’s	desire	to	leave	the	general	level	of	capital	in	the	system	at

current	levels	means	that	a	“scaling	factor”	can	be	applied	to	adjust	the	level	of
capital.	This	scaling	factor	has	not	been	determined,	but	will	be	assessed	based
on	data	collected	by	 the	BIS	during	 the	parallel	 running	period.	 It	will	 then	be
applied	to	risk-weighted	assets’	value	for	credit	risk.
The	 building	 blocks	 of	 the	 IRB	 approach	 remain	 as	 when	 first	 described;

namely,	 the	 statistical	 measures	 of	 individual	 asset	 credit	 risk	 levels.	 This
incorporates:

probability	 of	 default	 (PD);	 that	 is,	 the	 measure	 of	 probability	 that	 the
obligor	defaults	over	a	specified	time	horizon;
loss-given-default	(LGD);	that	is,	the	amount	that	a	bank	expects	to	incur	in
the	event	of	default.	A	cash	amount	measure	per	asset,	showing	VaR	in	the
event	of	default;
exposure-at-default	 (EAD);	 that	 is,	 bank	 guarantees,	 credit	 lines	 and
liquidity	lines,	which	are	the	forecast	amount	of	how	much	a	borrower	will
draw	upon	in	the	event	of	default;
remaining	maturity	(M)	of	an	asset;	that	is,	on	the	basis	that	an	asset	with	a
longer	 remaining	 term-to-maturity	 will	 have	 a	 higher	 probability	 of
experiencing	 defaut	 or	 other	 such	 credit	 event	 compared	 to	 an	 asset	 of
shorter	maturity.



Under	 the	 advanced	 IRB	 approach	 a	 bank	 is	 allowed	 to	 calculate	 their	 own
capital	requirement	using	its	own	internal	measures	of	PD,	LGD,	EAD	and	M.
These	will	 be	 calculated	 by	 the	 bank’s	 internal	model	 using	 historical	 data	 on
each	asset,	plus	asset-specific	data.	The	calculation	method	itself	is	described	in
Basel	 II;	however,	 a	bank	will	 supply	 its	own	 internal	data	on	 the	assets.	This
includes	 the	confidence	 level:	 the	 IRB	formula	 is	calculated	based	on	a	99.9%
confidence	 level	 and	 a	 one-year	 time	 horizon.	 This	 means	 there	 is	 a	 99.9%
probability	 that	 the	minimum	amount	of	 regulatory	capital	held	by	a	bank	will
cover	its	economic	losses	over	the	next	12	months.	Put	simply,	that	means	that
statistically	there	is	only	a	one	in	1,000	chance	that	a	bank’s	losses	would	erode
completely	 its	 capital	 base,	 assuming	 that	 this	 was	 kept	 at	 the	 regulatory
minimum	level.
The	 economic	 losses	 covered	 by	 the	 IRB-calculated	 amount	 represent,	 in

effect,	a	bank’s	UL.	That	is,	they	do	not	represent	what	a	bank	would	expect	to
lose,	which	is	what	EL	is.	The	EL	amount,	where	it	is	calculated	by	a	bank,	must
be	covered	by	reserves.
Basel	 II	 recognises	 that	 different	 types	 of	 assets	 behave	 differently,	 and	 is

much	more	flexible	than	Basel	I	in	this	respect.	The	level	of	economic	loss	of	an
asset	 will	 differ	 by	 asset	 type,	 notwithstanding	 that	 credit	 ratings	 might	 be
identical.	For	example,	for	each	of	the	following	assets:

loan	to	large	corporate;
loan	to	individual;
loan	secured	by	collateral;
cash	flows	expected	by	the	obligor	to	service	and	repay	the	loan;
term	of	loan;
loan	value	sensitivity	to	market	movements;

we	would	 expect	 quite	 different	 types	 of	 behaviour.	Basel	 II	 provides	 specific
capital	calculation	formulas	for	the	following	four	asset	types	in	a	banking	book:
corporates,	 commercial	 real	 estate	 and	 retail.	 Different	 asset	 classes	 will	 see
different	capital	requirements	under	Basel	II:	Figure	26.1	shows	the	BIS’s	own
estimate	of	the	change	in	requirements	for	Basel	II	compared	to	Basel	I.

Figure	26.1	Basel	II	capital	requirements	for	different	asset	classes:	expected	%
change	versus	Basel	I
Source:	BIS.





Asset	correlation	and	diversity
To	 allow	 for	 asset	 pool	 diversity,	 the	 Basel	 II	 capital	 calculation	 formulas
assume	values	for	the	correlation	between	different	types	of	assets.	In	this	regard
banks	do	not	have	a	free	hand:	they	must	use	the	BIS	correlation	values	and	may
not	use	ones	 they	have	calculated.	Under	 the	framework,	a	single	risk	factor	 is
used	 to	account	for	asset	correlation.	The	BIS	makes	a	number	of	assumptions
about	asset	behaviour	to	allow	this	single	factor	to	be	used.
A	 downside	 of	 this	 is	 that	 the	 Basel	 II	 framework	 does	 not	 account	 for,	 or

cover,	 concentration	 risk.	 For	 instance,	 if	 a	 bank	 had	 a	 particularly	 high
proportion	of	its	asset	book	held	in	a	single	type	of	asset,	across	a	single	industry
or	 in	 a	 single	 geographic	 location,	 it	 is	 reasonable	 to	 assume	 that	 its	 asset
behaviour	 correlation	 would	 be	 higher	 than	 what	 is	 stated	 in	 the	 Basel	 II
framework.	This	opens	up	the	risk	that	the	bank	may	be	putting	up	insufficient
capital	to	cover	its	credit	risk.



Securitisation
When	 first	 aired,	 the	 Basel	 II	 proposals	 were	 expected	 to	 have	 a	 significant
impact	 on	 the	 securitisation	 market,	 but	 this	 is	 not	 so	 evident	 on	 final
publication.	 There	 is	 now	 a	 common	 hierarchical	 approach	 to	 the	 calculation
methodology	that	is	applied	under	the	IRB	approach	to	determine	risk-weighting
for	a	securitisation	transaction.	This	applies	irrespective	of	whether	a	bank	is	the
originator	 or	 an	 investor	 in	 the	 transaction.	 For	 ABCP	 conduits,	 an	 internal
assessment	 approach	 (IAA)	 has	 been	 set	 up,	 to	 be	 used	 to	 calculate	 internal
ratings.	To	use	the	IAA,	a	bank	will	need	to	meet	certain	requirements	laid	down
in	the	rules.
Essentially,	 however,	 there	 is	 a	 uniform	 treatment	 of	 securitisation

transactions.	 For	 use	 with	 the	 ratings-based	 approach,	 there	 is	 a	 set	 of
appropriate	 risk-weights	 to	 use	 to	 calculate	 the	 weightings	 in	 a	 securitisation
deal.
The	next	chapter	covers	the	essential	elements	of	Basel	II	in	greater	detail.



Appendix

Appendix	26.1	UK	capital	regulations

Source:	Financial	Services	Authority.
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CHAPTER	28

Funding	and	Treasury	Procedures	for	Banking
Corporations1

The	purpose	of	this	chapter	is	to	address	the	issues	specifically	faced	by	a	bank
Middle	Office	 in	 their	 support	of	 the	ALM	function.	While	 the	Treasury	 front
office	 has	 primary	 responsibility	 for	managing	 transactions	 facing	 the	 external
market,	Middle	 Office	 (MO)	 plays	 an	 important	 role	 in	 controlling	 the	 ALM
function,	and	the	corresponding	internal	allocations	of	those	transactions	across
the	various	internal	business	units.
This	 chapter	 describes	 what	 is	 meant	 by	 the	 term	 “funding	 cost”	 and	 the

various	methods	of	their	internal	allocation,	as	well	as	the	logistical	issues	faced
by	many	banking	corporations	in	effecting	this	allocation.

Funding
In	today’s	increasingly	complex	financial	markets	where	focus	is	often	placed	on
the	development	of	new	and	 innovative	structures	designed	 to	unlock	financial
value,	 practitioners	will	 do	well	 to	 remember	 the	 age-old	 banking	maxim	 that
“Cash	 is	 King”.	 Regardless	 of	 the	 simplicity	 or	 complexity	 of	 a	 transaction,
invariably	there	is	either	a	payment	or	receipt	of	cash	at	some	stage	throughout
its	life.	In	fact,	 that	is	ultimately	all	 that	banking	corporations	are	–	payers	and
receivers	 of	 cash	 today	 made	 in	 consideration	 for	 commitments	 to	 paying	 or
receiving	cash	in	the	future.
The	term	“funding	cost”	in	banking	refers	to	the	financial	cost	in	the	form	of

interest	 that	 is	 incurred	when	cash	 is	borrowed	 to	 finance	other	 trading	 assets.
Traditionally,	 investment	 banks	 are	 net	 borrowers	 of	 cash,	 but	 the	 same
principles	apply	to	net	lenders	of	cash.
Accordingly,	 regardless	 of	 its	 size	 and	 nature,	 there	 are	 some	 fundamental

questions	 that	 an	 organisation	 which	 manages	 its	 cash	 well	 must	 address,
including:



Where	is	cash	being	borrowed	from?
What	is	the	financial	cost	(interest)	of	borrowing	this	cash?
Where	is	the	cash	being	used	within	the	organisation?
How	is	the	financial	cost	of	borrowing	this	cash	being	internally	allocated
to	the	areas	of	the	organisation	that	are	using	it?

These	costs	can	be	real	costs	or	they	can	be	opportunity	costs,	and	the	larger
and	more	complex	the	organisation,	so	too	are	the	issues	around	attributing	those
costs	to	individual	business	areas.

Internal	funding	cost	allocation
Banking	corporations	are	often	structured	with	a	dedicated	Treasury	department
that	is	responsible	for	managing	the	cash	flow	of	the	business,	and	for	arranging
the	 cash	 borrowings	 required	 to	 finance	 trading	 assets.	 In	 that	 respect,	 the
external	 funding	 trades	 are	 often	 booked	 in	 Treasury’s	 book,	 which	 initially
bears	 the	 funding	 cost	 of	 those	 borrowings.	 Those	 funding	 costs	 are	 then
allocated	internally	to	the	areas	of	the	business	that	have	generated	the	funding
requirement	 by	 internally	 lending	 the	 cash	 to	 whoever	 needs	 it.	 Treasury	 is
therefore	 acting	 as	 a	 conduit	 between	 the	 external	 sources	 of	 funding	 and	 the
internal	businesses	requiring	it.
There	are	two	broadly	different	approaches	to	determining	the	amount	of	cash

Treasury	is	required	to	internally	lend	to	each	business:
(1)	Funding	“Cash”;
(2)	Funding	“Balance	sheet”.
These	 are	 linked	 by	 the	 principles	 of	 double-entry	 accounting	 (see	 Figure

28.1),	and	differ	in	their	treatment	of	funding	profit	and	loss	generated	by	each
business.

Figure	28.1	Double-entry	accounting	and	funding	cash	allocation



Funding	“Cash”
This	 approach	 is	 both	 the	 simplest	 in	 theory	 and	 the	 simplest	 to	 apply,	 in	 that
each	individual	business	is	deemed	to	own	a	portion	of	the	overall	entity’s	cash
balance.
This	 portion	 represents	 that	 business’	 overall	 contribution	 since	 inception	 to

the	 entity’s	 cash	 balance,	 not	 only	 includes	 the	 amount	 required	 to	 fund	 that
business’	current	open	positions,	but	 incorporates	previously	generated	realised
p&l	as	well.	The	amount	that	each	business	is	therefore	required	to	borrow	from
Treasury	 is	 simply	 the	 amount	 that	 would	 flatten	 that	 business’	 own	 cash
balance.

Funding	“Balance	sheet”
This	 approach	 treats	 Treasury	 as	 the	 owner	 of	 all	 cash,	 which	 then	 lends	 to
businesses	 to	 fund	 the	 value	 of	 their	 current	 trading	 portfolio.	 Figure	 28.1
illustrates	the	difference	between	the	cash	balance	of	the	first	approach	and	the
balance	sheet	value	of	this	second	approach	as	being	the	realised	and	unrealised
p&l.
It	 can	 be	 less	 common	 in	 some	 organisations	 for	 there	 to	 be	 a	 clear	 and

effective	 policy	 surrounding	 the	 funding	 benefit/detriment	 of	 profits	 earned	 /
losses	incurred.
However,	 particularly	 in	 trading	 environments,	 it	 is	 good	 practice	 to	 dictate

that	the	funding	cost/benefit	of	profits	and	losses	are	the	property	of	Treasury	(or



some	other	 central	 element	 of	 the	 organisation	 structure),	 as	 opposed	 to	 being
the	 property	 of	 the	 business	 that	 has	 generated	 them.	 The	 rationale	 for	 this
policy,	which	applies	equally	to:

current	year	and	prior	year	p&l,	and
realised	and	unrealised	p&l

is	 based	 on	 establishing	 a	 “level	 playing	 field”	 between	 businesses	 for	 the
purpose	of	performance	evaluation.
In	 trading	 environments	where	 p&l	 is	 generated	 throughout	 the	 trading	 day,

the	 assessment	 of	 the	 performance	 of	 that	 trading	 activity	 should	 be	 insulated
from	the	ongoing	funding	effect	of	trading	undertaken	on	previous	days.
Where	historical	profits	have	been	realised,	under	“Cash	funding”	these	act	to

increase	the	business’	cash	balance,	and	therefore	decrease	its	ongoing	funding
requirement	 and	associated	 interest	 cost.	This	 funding	benefit	 attaches	 itself	 to
the	 businesses	 in	 perpetuity,	 and	 may	 have	 the	 effect	 of	 distorting	 the
performance	assessment	of	future	trading.
Under	“Balance	sheet	funding”,	however,	the	ongoing	funding	benefit	of	these

realised	 profits	 remains	with	 Treasury,	 since	 it	 continues	 to	 fund	 the	 business
according	to	its	current	open	trading	portfolio	value,	but	the	aggregate	external
funding	requirement	of	the	whole	entity	on	which	Treasury	pays	the	interest	has
been	reduced.
Additionally,	 there	 is	 an	 opportunity	 cost/benefit	 to	 the	 entity	 of	 unrealised

p&l,	since	by	merely	realising	that	p&l,	there	would	be	an	immediate	impact	on
the	entity’s	cash	borrowing	cost.	By	funding	each	business	based	on	its	current
open	trading	portfolio	value,	then	the	business	is	effectively	paying	Treasury	for
this	opportunity	cost.
By	 applying	 “Balance	 sheet	 funding”,	 the	 Treasury	 p&l	 should	 therefore

reflect	 the	 funding	benefit	of	 the	entity’s	p&l	as	 if	 it	was	all	 realised,	with	 the
businesses	 reflecting	 the	 opportunity	 cost	 of	 unrealised	 p&l.	 Businesses	 are
therefore	incentivised	not	to	carry	unrealised	p&l	unnecessarily.	As	a	result,	the
recognition	 by	 a	 business	 of	 a	 non-cash	 asset/liability	 on	 the	 entity’s	 balance
sheet	 should	 incentivise	 the	 business	 concerned	 to	 use	 that	 asset/liability	 in	 a
manner	that	generates	a	benefit	to	the	entity	over	and	above	that	which	could	be
generated	 by	 Treasury	 just	 lending/borrowing	 the	 cash	 equivalent	 of	 that
asset/liability	in	the	overnight	money	market.
In	 practice,	 for	 logistical	 reasons,	 some	 organisations	 set	 up	 their	 cash

management	 operations	 to	 adopt	 the	 cash	 funding	 basis	 where	 the	 amount	 of



internal	 funding	 booked	 to	 each	 business	 flattens	 their	 cash	 balance,	which	 is
supplemented	by	an	additional	balance	 sheet	 charge	 that	 transfers	 funding	p&l
back	 to	 Treasury	 to	 capture	 the	 funding	 benefit	 of	 historic	 profits/losses.	 This
method	has	the	added	benefit	of	capturing	errors	by	cash	management	operations
in	assigning	cash	funding	to	each	business,	as	illustrated	in	Appendix	28.1.

Transfer	pricing
A	 sometimes	 contentious	 issue	 in	 banking	 corporations	 is	 often	 the
determination	 of	 the	 rate	 at	 which	 internal	 businesses	 borrow	 their	 funding
requirement	 from	 Treasury.	 This	 is	 often	 impacted	 by	 the	 mandate	 of	 the
Treasury	department,	in	terms	of	whether	it	is	set-up	as:

(1)	 a	 cost	 centre	 whose	 purpose	 is	 to	 act	 as	 a	 service	 provider	 to	 the
organisation	that	provides	a	central	coordination	point	for	funding;
(2)	a	profit	centre	whose	purpose	is	not	only	to	arrange	funding,	but	is	also	to
make	p&l	from	trading	the	interest-rate	risk	often	produced	as	a	by-product
of	funding	activities	at	the	shorter	end	of	the	yield	curve.

The	transfer	pricing	rate	is	usually	representative	of	the	rate	that	Treasury	pays
on	the	external	borrowings.	In	some	organisations	a	spread	is	applied	to	this	rate
to	 compensate	 Treasury	 for	 the	 operational	 costs	 involved	 in	 acting	 as	 the
centralised	funding	provider.
However,	 further	 complications	 arise	 when	 the	 term	 structure	 of	 funding	 is

taken	 into	 consideration,	 since	 different	 rates	 are	 payable	 on	 borrowings	 of
different	maturity,	as	determined	by	the	ALM	profile.
Again	there	are	at	least	two	approaches	to	addressing	this	issue.

Weighted	average	rate	(WAR)
In	 order	 for	 the	 businesses	 to	 incur	 a	 funding	 cost	 that	 incorporates	 the	 term
structure	 of	 funding,	 Treasury	 may	 calculate	 a	 daily	 weighted	 average	 rate
(WAR)	 that	 is	 then	applied	 to	each	daily	 internal	borrowing.	The	advantage	 to
this	is	that	Treasury	is	compensated	by	the	businesses	for	the	additional	funding
cost	incurred	in	the	borrowing	term	as	required	by	the	ALM	profile.
The	disadvantage	of	this	transfer	pricing	approach	is	that	businesses	often	have

different	maturity	 profiles	 of	 their	 assets,	 and	 therefore	 contribute	 in	 different
amounts	to	the	term	funding	cost	incurred	by	Treasury,	but	ultimately	all	pay	the
same	WAR.	Some	businesses	can	therefore	end	up	effectively	subsidising	other



businesses.

“Marginal	rate”	with	term	premium	allocation
ALM	 generates	 the	 requirement	 to	 borrow	 cash	 for	 committed	 periods	 longer
than	overnight.
Incorporated	 into	 the	 cost	 of	 borrowing	 term	 cash	 is	 a	 market	 “term

premium”.	This	is	the	spread	between	borrowing	term	cash,	and	the	equivalent
OIS	for	swapping	that	term	cash	down	to	overnight	floating.
Where	the	size	and	tenor	of	an	individual	business’	portfolio	warrants	it,	term

funding	may	be	allocated	directly	to	that	individual	business’	book,	or	passed	on
to	that	book	“back-to-back”	through	the	Treasury	book.	Note:	The	by-product	of
this	is	the	generation	of	interest-rate	risk	in	the	business’	book.
However,	 if	 the	 term	 funding	 is	 booked	 into	 the	 Treasury	 book,	 this	 term

premium	will	become	part	of	the	Treasury	p&l,	requiring	reallocation.
The	 “marginal	 rate”	 transfer	 pricing	 approach	 is	 to	 initially	 charge	 each

business	using	 the	 incremental	overnight	 funding	 rate,	 and	 to	 then	allocate	 the
term	premium	back	to	those	businesses	with	the	longer	term	assets	that	are	being
liquidity	risk	managed.

Allocation	methodology
The	 Treasury	 book	 can	 be	 split	 between	 term	 funding	 portfolios	 and	 an
overnight	funding	“pool”.	The	term	funding	book	would	then	internally	lend	the
cash	 raised	 from	 term	 borrowings	 to	 the	 overnight	 pool	 at	 the	 overnight	 rate,
with	 the	 resultant	 term	 premium	 p&l	 being	 captured	 within	 the	 term	 funding
portfolio,	 along	with	 any	 other	 gap	 p&l	 generated	 by	Treasury	 electing	 not	 to
swap	down	the	term	funding	to	OIS.
The	reallocation	method	of	the	term	premium	p&l	is	to	use:
(1)	 the	 asset	 liquidation	 profile	 from	 the	ALM	process	 as	 the	 basis	 for	 the
amounts	 to	 be	 charged	 (the	 rationale	 being	 that	 it	 is	 this	 profile	which	 the
term	 funding	 is	 being	 benchmarked	 against	 to	 ensure	 satisfactory
management	of	liquidity	gaps),

in	combination	with:
(2)	a	published	term	premium	matrix	maintained	by	Treasury	that	reflects	the
current	premium	of	 term	cash	 rates	by	maturity	bucket	over	 and	 above	 the
equivalent	OIS	rate.



The	ALM	asset	value	per	bucket	is	to	be	multiplied	by	the	term	premium	for
that	bucket,	for	whatever	period	of	time	the	allocation	is	being	made	(possibly	in
conjunction	with	ALM	reporting),	with	buckets	per	business	summed	together	to
provide	a	business	total.
This	total	allocation	will	not	match	the	actual	term	premium	p&l	(since	actual

term	funding	will	not	perfectly	match	the	asset	liquidation	profile,	and	the	term
premium	matrix	is	only	indicative),	so	the	actual	term	premium	p&l	can	then	be
allocated	in	the	same	proportion	per	business	as	the	theoretical	results	calculated
above.
Depending	 on	 the	 currency	mix	 of	 the	 term	 funding,	 this	methodology	may

need	to	be	applied	at	a	currency	level.
For	example,	consider	Table	28.1	on	page	1250–1.	Note	how	“Business	F”	has

25%	 of	 the	 total	 asset	 value,	 but	 incurs	 50%	 of	 the	 total	 term	 premium.	 This
reflects	 the	 disproportionate	 impact	 that	 Business	 F	 has	 on	 the	 term	 funding
requirement	under	prudent	ALM	management.

Table	28.1	Asset	liquidation	profile	and	term	premium	allocation





Capital	structure
The	 funding	 cost	 of	 an	 entity	 is	 also	 impacted	 by	 its	 capital	 structure.	 The
relative	contributions	of	debt	and	share	capital,	including	various	different	forms
and	hybrids	of	each,	all	have	a	bearing	on	the	amount	of	interest-bearing	funding
required,	and	the	rates	of	interest	payable	on	that	funding.
To	demonstrate	how	the	impact	of	the	capital	structure	on	an	entity’s	funding

cost	is	treated,	we	will	address	share	capital	and	subordinated	debt	as	examples.

Share	capital
The	share	capital	of	a	legal	entity	represents	a	source	of	funding	like	any	other,



except	 it	 has	 one	 main	 defining	 characteristic:	 it	 bears	 no	 real	 interest	 cost.
Again,	there	are	different	approaches	as	to	where	the	share	capital	is	booked	and
where	the	benefit	of	this	free	source	of	funding	is	assigned.
Since	the	share	capital	is	a	specific	type	of	external	funding	source,	it	is	often

booked	in	the	Treasury	books	of	the	entity	in	which	the	capital	resides,	with	the
cash	 forming	 part	 of	 the	 general	 cash	 funding	 pool	 of	 the	 entity	 that	 is	 then
managed	by	Treasury.
The	net	 interest	benefit	 of	 the	utilisation	of	 this	 “free”	 cash	 is	 subject	 to	 the

same	 transfer	 pricing	 issues	 as	 those	 discussed	 in	 the	Transfer	 Pricing	 section
above.	It	can	either	be:

factored	 into	 the	 WAR	 calculation,	 such	 that	 the	 net	 interest	 benefit	 is
distributed	across	the	businesses.	The	rationale	behind	this	approach	is	that
the	 benefit	 is	 a	 product	 of	 conducting	 business	 from	 a	 legal	 entity,	 and
therefore	each	business	operating	from	that	legal	entity	is	entitled	to	benefit
from	it;
it	 can	 be	 retained	 within	 Treasury,	 such	 that	 it	 forms	 part	 of	 the	 overall
Treasury	 p&l.	 The	 rationale	 behind	 this	 approach	 is	 that	 each	 business
should	be	assessed	on	its	incremental	contribution	to	the	profitability	of	the
entity,	and	should	not	reflect	entity-level	share	capital	that	has	already	been
injected.

Either	way,	 the	 treatment	should	be	consistent	with	 the	 treatment	of	 retained
earnings	discussed	in	the	Internal	Funding	Cost	Allocation	section	above.	Since
retained	 earnings	 and	 share	 capital	 are	 both	 similar	 sources	 of	 funding	 in	 that
neither	have	a	real	 interest	cost,	 it	makes	sense	 that	under	cash	funding,	where
the	 business	 benefits	 from	 retained	 earnings,	 that	 share	 capital	 is	 factored	 into
the	 WAR.	 Alternatively,	 under	 balance	 sheet	 funding,	 where	 the	 benefit	 of
retained	earnings	is	retained	within	Treasury,	it	makes	sense	for	Treasury	also	to
retain	the	benefit	of	share	capital.

Subordinated	debt
As	 a	 mechanism	 of	 capital	 structure	 management,	 subordinated	 debt	 can
sometimes	be	 issued	by	an	entity.	This	 type	of	debt	has	characteristics	of	both
share	capital	and	term	funding.
It	has	characteristics	of	share	capital:	in	ranks	below	senior	debt-holders	in	the

pecking	order	of	net	asset	distribution	in	the	event	of	the	entity	being	liquidated.
In	order	to	compensate	the	subordinated	debt-holder	for	this	perceived	increase



in	 credit	 risk	 relative	 to	 senior	 debt-holders,	 the	 entity	 must	 pay	 an	 interest
premium	on	the	subordinated	debt.
Additionally,	subordinated	debt	has	characteristics	of	term	funding	in	that	it	is

generally	of	a	longer	maturity	term.
Therefore,	the	rate	paid	on	the	subordinated	issue	will	have	three	elements:

the	base	short-term	Libor	rate	for	short-term	senior	debt;
the	 term	premium:	 this	will	 initially	be	captured	within	 the	Treasury	p&l,
and	possibly	reallocated	as	per	the	Transfer	Pricing	section	above.
the	 subordinated	 premium:	 this	 will	 also	 initially	 be	 captured	 within	 the
Treasury	p&l,	and	should	be	 treated	consistently	with	 the	 return	on	 initial
share	capital	per	the	Share	Capital	section	above.

Bid-offer	spread
When	funding	larger	organisations	with	potentially	multiple	legal	entities,	there
is	 generally	 a	 requirement	 to	 consider	 the	 bid-offer	 spread.	 We	 consider	 the
approaches	in	this	section.

Entity	netting
Where	 the	banking	corporation	 is	 a	price-taker	 in	 the	money	markets,	 and	 the
funding	position	of	multiple	entities	are	“swept”	together	to	generate	one	central
funding	 requirement,	 then	 there	 is	 often	 a	 netting	 benefit	 across	 the	 entities
within	 the	 Group	 in	 determining	 which	 side	 of	 the	 bid-offer	 spread	 it	 will
pay/receive.
If	the	Group	is	a	net	borrower	of	cash,	then	all	entities	pay/receive	the	higher

“offer”	rate	on	their	funding	position.
Individual	entities	that	are	net	borrowers	pay	the	same	side	of	the	spread	as
what	they	would	pay	if	funded	separately	in	an	external	market.
Individual	 entities	 that	 are	net	 lenders	 receive	 the	more	beneficial	 side	 of
the	spread	than	what	they	would	receive	if	funded	separately	in	an	external
market.

If	 the	 Group	 is	 a	 net	 lender	 of	 cash,	 then	 all	 entities	 pay/receive	 the	 lower
“bid”	rate	on	their	funding	position.

Individual	entities	that	are	net	borrowers	pay	the	more	beneficial	side	of	the
spread	than	what	they	would	pay	if	funded	separately	in	an	external	market.



Individual	entities	that	are	net	lenders	receive	the	same	side	of	the	spread	as
what	they	would	receive	if	funded	separately	in	an	external	market.

Individual	entities	may	therefore	receive	a	“subsidy”	from	other	entities	in	the
Group	by	having	an	opposite	cash	position	to	the	combined	Group.

Business	netting
The	 same	 relationship	 as	 the	 above	 applies	 to	 businesses	 operating	 within	 an
entity;	that	is,	there	is	a	funding	rate	benefit	available	to	businesses	whose	cash
position	is	opposite	to	that	of	the	combined	entity.
Under	these	circumstances,	there	are	two	policy	options	available:
(1)	Apply	the	same	side	of	the	bid-offer	spread	to	all	internal	funding	tickets,
thereby	 feeding	 any	 funding	 rate	 netting	 benefit	 down	 to	 the	 entities	 and
businesses	that	are	creating	the	netting	benefit.
Factors	 to	 consider	 include	 the	 implications	 on	 the	 tax	 status	 of	 an	 entity
obtaining	a	benefit	from	other	group	entities,	as	well	as	the	“benefit	at	risk”
to	 each	 entity/business	 of	 the	 existing	 funding	 relationships	 with	 existing
funding	sources.
(2)	Treat	each	entity	and	each	business	within	an	entity	as	a	discrete	price-
taking	 funding	unit	 that	borrows	at	“offer”	and	 lends	at	“bid”.	The	 funding
rate	 netting	 benefit	would	 then	 accumulate	 centrally	 in	 the	 Treasury	 book,
both	 at	 an	 entity	 level	 and	 at	 a	 group	 level,	 and	may	 then	 be	 available	 for
some	form	of	reallocation,	although	the	possible	allocation	bases	for	this	are
numerous.

Example	ticket	booking	structure
Figure	28.2	is	an	example	ticket	booking	structure	which	incorporates	many	of
the	 above	 concepts.	 It	 shows	 the	 individual	 books	 within	 Treasury,	 each
capturing	 a	 particular	 facet	 of	 the	 entity’s	 funding,	 providing	 highly	 desired
transparency	of	the	funding	p&l.

Figure	28.2	Ticket	booking	structure





As	 an	 alternative	 to	 actually	 booking	 this	multitude	 of	 internal	 transactions,
which	do	provide	transparency	but	also	require	a	degree	of	operational	effort	to
capture	and	control	(especially	in	larger	and	more	complex	organisations),	there
are	 systems	 in	 the	market	whose	objective	 is	 to	achieve	 the	 same	 funding	p&l
allocation	 as	 the	 above	 without	 actually	 capturing	 the	 internal	 funding	 as
ticketed	transactions	per	se.
When	 implemented	 correctly,	 these	 can	 achieve	 the	 same	 granularity	 of

management	information	without	the	same	degree	of	operational	effort,	although
these	function	by	applying	a	cost	of	carry	to	open	trading	positions	and	therefore
are	inextricably	linked	to	the	balance	sheet	funding	method	discussed	above.

Organisation	of	reporting	line
To	support	 effective	asset	 and	 liability	management	 (ALM),	 it	 is	 essential	 that
the	appropriate	corporate	structure	is	in	place	with	associated	internal	reporting
lines,	 to	 ensure	 that	 the	 goals	 of	 the	 organisation	 are	 best	 served.	All	matters
regarding	ALM	are	dealt	with	by	a	specific	committee	which	has	responsibility
for	 ALM	 decision-making.	 This	 committee	 is	 labelled	 the	 asset	 and	 liability
committee,	otherwise	known	as	“ALCO”.
The	chairman	of	ALCO	reports	to	the	Board,	and	the	committee	members	of

the	 ALCO	 always	 include	 the	 heads	 of	 the	 key	 departments,	 these	 being	 the
Finance	Director,	Head	of	Risk,	Head	of	Front	Office,	and	Head	of	Operations.
Other	supporting	departmental	heads	may	also	have	direct	representation	on	the
ALCO,	although	this	is	not	essential	and	depends	on	the	size	and	nature	of	the
organisation.	 For	 example,	 the	 Finance	 Director	 may	 also	 be	 flanked	 by	 the
Head	 of	 Finance,	 the	 Head	 of	 Middle	 Office	 and	 the	 Head	 of	 Regulatory
Reporting.	The	Head	of	Middle	Office	may	 report	 to	 the	 firm	Chief	Operating
Officer	(COO)	or	direct	to	an	ALCO	member.
The	ALCO	determines	the	remit	of	the	head	of	ALM,	who	is	therefore	also	a

member	 of	 ALCO.	 The	 head	 of	 ALM	 is	 responsible	 for	 the	 day-today
implementation	of	the	policies	and	procedures	determined	by	ALCO.	The	head
of	ALM	is	therefore	a	key	direct	report	of	the	head	of	Treasury.

Appendix
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Example	A:	Balance	sheet	funding	capturing	daily	profit	remittance
Business	A	has:

current-year	profits	of	$500	(realised	$350,	unrealised	$150);
prior	year	losses	of	$200	(realised	$170,	unrealised	$30);
balance	sheet	 trading	assets	purchased	with	cash	for	$2,000	consideration,
now	 worth	 $2,120	 (thus	 the	 net	 unrealised	 profit	 of	 $150	 –	 $30	 =	 $120
above);
no	physical	remittance	of	cash	to	Treasury;
The	 net	 cash	 position	 of	 the	 above	 has	 been	 accurately	 funded	 with
Treasury	via	inter-book	lending	(ticketed	funding);	that	is,	+	$350	-$170	–
$2,000	=	-$1,820.

Business	A’s	Balance	sheet	therefore	looks	like:
{+ve	=	Debit,	-ve	=	Credit}

In	this	example,	a	charge	on	the	net	positional	assets	of	$300	at	the	overnight
rate	is	payable	to	Treasury,	which	represents:

a	transfer	from	the	business	to	Treasury	of	the	real	benefit	 to	the	entity	of
reinvesting	the	$180	realised	p&l;
a	transfer	from	the	business	to	Treasury	of	the	notional	opportunity	cost	of
being	unable	to	reinvest	the	$120	unrealised	p&l.

Applying	 this	charge	creates	 the	effect	of	daily	profit	 remittance	 to	Treasury
without	 the	 need	 to	 actually	 book	 the	 remittance	 in	 systems.	 Note	 that	 from
Treasury’s	perspective,	the	p&l	on	its	external	borrowing	of	$1,820	is	offset	with
that	of	the	ticketed	internal	lending	of	$1,820	to	Business	A,	so	the	Treasury	p&l
is	just	left	with	the	unticketed	net	asset	charge	from	Business	A.



Example	 B:	 Balance	 sheet	 charge	 capturing	 daily	 profit	 remittance	 and
incorrectly	ticketed	funding
Business	B	has:

current-year	profits	of	$1,000	(realised	$600,	unrealised	$400);
no	prior	year	p&l;
balance	sheet	 trading	assets	purchased	with	cash	for	$3,000	consideration,
now	worth	$3,400	(thus	the	net	unrealised	profit	of	$400	above);
no	physical	remittance	of	cash	to	Treasury;
the	net	cash	position	of	the	above	has	been	accurately	funded	externally	by
Treasury,	but	has	been	inaccurately	allocated	to	Business	B	due	to	errors	in
the	 cash	management	 funding	 allocation	 processes.	 The	 funding	 ticket	 in
Business	B	has	been	booked	for	$2,100	(as	opposed	to	+$600	–	$3,000	=	-
$2,400).

Business	B’s	Balance	sheet	therefore	looks	like:
{+ve	=	Debit,	-ve	=	Credit}

In	this	example,	a	charge	on	the	net	positional	assets	of	$1,300	at	the	overnight
rate	is	payable	to	Treasury,	which	represents:

a	transfer	from	the	business	to	Treasury	of	the	real	benefit	 to	the	entity	of
reinvesting	the	$600	realised	p&l;
a	transfer	from	the	business	to	Treasury	of	the	notional	opportunity	cost	of
being	unable	to	reinvest	the	$400	unrealised	p&l;
a	 transfer	from	the	business	 to	Treasury	of	 the	mis-allocated	cash	funding
of	 $300.	 Note:	 The	 business	 with	 the	 opposite	 side	 to	 the	 funding	 mis-
allocation	 will	 have	 the	 opposite	 impact	 on	 the	 Treasury	 p&l,	 and	 will
therefore	net	to	zero	across	the	entity.

Andrew	Oliver	 is	 a	 Director	 of	 Treasury	Middle	 Office	 at	 KBC	 Financial
Products,	 London.	 He	 was	 previously	 the	 vice-president	 of	 Money	 Market



Trading	and	Treasury	Middle	Office	at	Deutsche	Bank.	Andrew	is	a	member
of	 the	 Institute	 of	 Chartered	 Accountants	 of	 Australia,	 and	 the	 Securities
Institute	of	Australia.	He	obtained	his	Economics	degree	at	Sydney	University
where	he	is	a	member	of	the	Golden	Key	Society.
This	is	a	process	that	just	about	all	of	us	go	through:	a	realisation,	a	reluctant
acceptance	 of	 the	 fact	 that	 life	 is	 difficult	 and	 that	 our	 wildest	 dream	will
always	be	both	wild	and	dreamy.	No	shame	attaches	to	this	adjustment:	it	is	a
common	experience.

-	Simon	Barnes,	The	Meaning	of	Sport,	Short	Books	2006,	p.	138
Falling	 in	 love	 is	 also	 something	 that	 gives	 you	 a	 very	 high	 chance	 of
disappointment.	Having	children	brings	you	a	certainty	of	anxiety.	A	lifelong
marriage	 gives	 you	 50–50	 chance	 of	 bereavement.	 It	 seems	 to	me	 that	 the
human	condition	is	based	around	things	that	give	you	a	very	high	chance	of
pain,	misery,	 distress,	 anxiety.	We	do	not	 seek	 to	 avoid	 them	at	 all:	 on	 the
contrary.	We	seek	them	out,	avidly,	voraciously,	incontinently.

-	Simon	Barnes,	Ibid.,	p.	171
Humans	are	contradictory	creatures.	This	matter	is	familiar	to	us	all:	we	want
at	 the	 same	 time	 to	be	married,	 to	be	 free;	 to	be	wildly	promiscuous,	 to	be
forever	 faithful;	 to	 travel,	 to	 stay	 at	 home;	 to	 seek	 adventures,	 to	 remain	 in
safety;	 to	 be	 idle,	 to	 be	 rewardingly	 busy;	 to	 revel	 in	 company,	 to	 be
contentedly	alone.

-	Simon	Barnes,	Ibid.,	p.	237
1	 This	 chapter	 was	 written	 by	 Andrew	 Oliver,	 KBC	 Financial	 Products,
London.	The	views,	 thoughts	and	opinions	contained	herein	 remain	 those	of
the	author	in	his	individual	private	capacity.



PART	VII

Applications	software	enclosed	with	the
book

Part	VII	consists	of	one	chapter,	which	describes	 the	software	and	applications
available	on	the	CD-R	accompanying	this	book.	The	software	and	spreadsheets
can	 be	 used	 to	 undertake	 a	 number	 of	 the	 calculations	 and	 analyses	 that	 have
been	described	in	the	book.



Appendix



Financial	Markets	Arithmetic

In	 this	 Appendix	 we	 describe	 the	 basic	 building	 blocks	 of	 corporate	 finance.
These	 include	 the	principles	of	compounded	 interest,	 the	 time	value	of	money,
and	 future	 and	 present	 values.	 These	 concepts	 are	 important	 in	 all	 aspects	 of
finance	and	are	a	vital	ingredient	of	capital	market	mathematics.	It	is	essential	to
have	 a	 firm	 understanding	 of	 the	 main	 principles	 before	 moving	 on	 to	 other
areas.



Simple	and	compound	interest
The	principles	of	 financial	 arithmetic	have	 long	been	used	 to	 illustrate	 that	 £1
received	today	is	not	the	same	as	£1	received	at	a	point	in	the	future.	Faced	with
a	choice	between	receiving	£1	today	or	£1	in	one	year’s	time	we	would	not	be
indifferent,	 given	 a	 rate	 of	 interest	 of,	 say,	 10%	 and	 provided	 that	 this	 rate	 is
equal	to	our	required	nominal	rate.	Our	choice	would	be	between	£1	today	or	£1
plus	 lOp	–	 the	 interest	 on	£1	 for	one	year	 at	 10%	per	 annum.	The	notion	 that
money	 has	 a	 time	 value	 is	 a	 basic	 concept	 in	 the	 analysis	 of	 financial
instruments.	Money	has	 time	value	because	of	 the	opportunity	 to	 invest	 it	 at	 a
rate	of	interest.



Simple	interest
A	loan	that	has	one	interest	payment	on	maturity	is	accruing	simple	interest.	On
short-term	 instruments	 there	 is	 usually	 only	 the	 one	 interest	 payment	 on
maturity;	 hence,	 simple	 interest	 is	 received	 when	 the	 instrument	 expires.	 The
terminal	value	of	an	investment	with	simple	interest	is	given	by	(A1.1):

(A1.1)	



where
FV	is	the	terminal	value	or	future	value
PV	is	the	initial	investment	or	present	value
r	is	the	interest	rate.

So,	for	example,	if	PV	is	£100,	r	is	5%	and	the	investment	is	one	year	then:

The	market	 convention	 is	 to	 quote	 interest	 rates	 as	annualised	 interest	 rates,
which	is	the	interest	that	is	earned	if	the	investment	term	is	one	year.	Consider	a
three-month	deposit	of	£100	in	a	bank,	placed	at	a	rate	of	interest	of	6%.	In	such
an	example	the	bank	deposit	will	earn	6%	interest	for	a	period	of	90	days.	As	the
annual	interest	gain	would	be	£6,	the	investor	will	expect	to	receive	a	proportion
of	this,	which	is	calculated	below:

So	 the	 investor	will	 receive	£1.479	 interest	 at	 the	 end	of	 the	 term.	The	 total
proceeds	 after	 the	 three	 months	 is	 therefore	 £100	 plus	 £1.479.	 If	 we	 wish	 to
calculate	 the	 terminal	 value	of	 a	 short-term	 investment	 that	 is	 accruing	 simple
interest	we	use	the	following	expression:

(A1.2)	
The	 fraction	 Days/Year	 refers	 to	 the	 numerator,	 which	 is	 the	 number	 of	 days	 the

investment	 runs,	divided	by	 the	denominator	 that	 is	 the	number	of	days	 in	 the
year.	In	the	sterling	markets	the	number	of	days	in	the	year	is	taken	to	be	365;
however,	 certain	 other	 markets	 (including	 the	 euro	 currency	 markets)	 have	 a
360-day	 year	 convention.	 For	 this	 reason	 we	 simply	 quote	 the	 expression	 as
“days”	divided	by	“year”	to	allow	for	either	convention.



Compound	interest
Let	us	now	consider	an	investment	of	£100	made	for	three	years,	again	at	a	rate
of	6%,	but	this	time	fixed	for	three	years.	At	the	end	of	the	first	year	the	investor
will	 be	 credited	with	 interest	 of	 £6.	Therefore	 for	 the	 second	 year	 the	 interest
rate	of	6%	will	be	accruing	on	a	principal	sum	of	£106,	which	means	that	at	the
end	 of	 year	 2	 the	 interest	 credited	 will	 be	 £6.36.	 This	 illustrates	 how
compounding	works,	which	is	the	principle	of	earning	interest	on	interest.	What
will	the	terminal	value	of	our	£100	three-year	investment	be?
In	compounding	we	are	seeking	to	find	a	future	value	given	a	present	value,	a

time	period	and	an	interest	rate.	If	£100	is	invested	today	(at	time	t0)	at	6%,	then
one	 year	 later	 (t1)	 the	 investor	 will	 have	 £100	 ×	 (1	 +	 0.06)	 =	 £106.	 In	 our
example	the	capital	is	left	in	for	another	two	years,	so	at	the	end	of	year	2	(t2)	we
will	have:

The	outcome	of	 the	process	of	compounding	is	 the	 future	value	of	 the	 initial
amount.	We	don’t	have	to	calculate	the	terminal	value	longhand	as	we	can	use
the	expression	in	(A1.3).

(A1.3)	



where
r	is	the	periodic	rate	of	interest	(expressed	as	a	decimal)
n	is	the	number	of	periods	for	which	the	sum	is	invested.

In	our	example	the	initial	£100	investment	becomes	£110	×	(1	+	0.06)3,	which
is	equal	to	£119.10.
When	 we	 compound	 interest	 we	 have	 to	 assume	 that	 the	 reinvestment	 of

interest	 payments	 during	 the	 investment	 term	 is	 at	 the	 same	 rate	 as	 the	 first
year’s	interest.	That	is	why	we	stated	that	the	6%	rate	in	our	example	was	fixed
for	 three	 years.	We	 can	 see,	 however,	 that	 compounding	 increases	 our	 returns
compared	 to	 investments	 that	accrue	only	on	a	simple	 interest	basis.	 If	we	had
invested	 £100	 for	 three	 years	 fixed	 at	 a	 rate	 of	 6%,	 but	 paying	 on	 a	 simple
interest	 basis,	 our	 terminal	 value	would	be	£118,	which	 is	 £1.10	 less	 than	our
terminal	value	using	a	compound	interest	basis.

Compounding	more	than	once	a	year
Now	let	us	consider	a	deposit	of	£100	for	one	year,	again	at	our	rate	of	6%,	but
with	quarterly	 interest	payments.	Such	a	deposit	would	accrue	interest	of	£6	in
the	normal	way,	but	£1.50	would	be	credited	 to	 the	account	every	quarter,	and
this	would	then	benefit	from	compounding.	Again	assuming	that	we	can	reinvest
at	the	same	rate	of	6%,	the	total	return	at	the	end	of	the	year	will	be:

which	gives	us	100	×	1.06136,	 a	 terminal	value	of	£106.136.	This	 is	 some	13
pence	 more	 than	 the	 terminal	 value	 using	 annual	 compounded	 interest.	 In
general,	if	compounding	takes	place	m	times	per	year,	then	at	the	end	of	n	years
mn	interest	payments	will	have	been	made	and	the	future	value	of	the	principal	is
given	by	(A1.4)	below:

(A1.4)	
As	we	showed	in	our	example	the	effect	of	more	frequent	compounding	is	to

increase	 the	 value	 of	 the	 total	 return	when	 compared	 to	 annual	 compounding.
The	effect	of	more	 frequent	compounding	 is	 shown	below,	where	we	consider
the	annualised	interest-rate	factors,	for	an	annualised	rate	of	5%.



This	shows	us	that	the	more	frequent	the	compounding	the	higher	the	interest-
rate	 factor.	 The	 last	 case	 also	 illustrates	 how	 a	 limit	 occurs	 when	 interest	 is
compounded	continuously.	Equation	(A1.4)	can	be	rewritten	as	follows:

(A1.5)	
where	 n	 =	 m/r.	 As	 compounding	 becomes	 continuous	 and	 m	 and	 hence	 n
approach	infinity,	the	expression	in	large	brackets	in	(A1.5)	above	approaches	a
value	known	as	e,	which	is	shown	below.

If	we	substitute	this	into	(A1.5)	this	gives	us:
(A1.6)	

where	 we	 have	 continuous	 compounding.	 In	 (A1.6)	 ern	 is	 known	 as	 the
exponential	function	of	rn	and	it	tells	us	the	continuously	compounded	interest-
rate	factor.	If	r	=	5%	and	n	=	1	year	then:

This	 is	 the	 limit	 reached	 with	 continuous	 compounding.	 From	 our	 initial
example,	 to	 illustrate	 continuous	 compounding	 the	 future	 value	 of	 £100	 at	 the
end	of	three	years	when	the	interest	rate	is	6%	is	given	by:



Effective	interest	rates
The	interest	rate	quoted	on	a	deposit	or	loan	is	usually	the	flat	rate.	However,	we
are	 often	 required	 to	 compare	 two	 interest	 rates	 that	 apply	 for	 a	 similar
investment	period,	but	have	different	interest	payment	frequencies;	for	example,
a	two-year	interest	rate	with	interest	paid	quarterly	compared	to	a	two-year	rate
with	 semiannual	 interest	 payments.	 This	 is	 normally	 done	 by	 comparing
equivalent	annualised	 rates.	The	annualised	rate	is	 the	interest	rate	with	annual
compounding	that	results	in	the	same	return	at	the	end	of	the	period	as	the	rate
we	are	comparing.
The	concept	of	the	effective	interest	rate	allows	us	to	state	that:

(A1.7)	
where	aer	is	the	equivalent	annual	rate.	Therefore	if	r	is	the	interest	rate	quoted
which	pays	n	interest	payments	per	year,	the	aer	is	given	by	(A1.8):

(A1.8)	
The	equivalent	annual	 interest	rate	aer	 is	known	as	the	effective	 interest	rate.

We	 have	 already	 referred	 to	 the	 quoted	 interest	 rate	 as	 the	 “nominal”	 interest
rate.	We	can	rearrange	equation	(A1.8)	above	to	give	us	(A1.9),	which	allows	us
to	calculate	nominal	rates.

(A1.9)	
We	 can	 see	 then	 that	 the	 effective	 rate	 will	 be	 greater	 than	 the	 flat	 rate	 if

compounding	takes	place	more	than	once	a	year.	The	effective	rate	is	sometimes
referred	to	as	the	annualised	percentage	rate	or	APR.

Example	A1.1	Effective	interest	rate
Farhana	has	deposited	funds	in	a	building	society	1-year	fixed	rate	account	with	interest	quoted
at	5%,	payable	in	semiannual	instalments.	What	is	the	effective	rate	that	she	earns	at	the	end	of
the	period?

Abubakar	 is	 quoted	 a	 nominal	 interest	 rate	 of	 6.40%	 for	 a	 one-year	 time	 deposit	 where	 the
interest	is	credited	at	maturity.	What	is	the	equivalent	rate	for	the	same	building	society’s	one-
year	account	that	pays	interest	on	a	monthly	basis?



Interest-rate	conventions
The	 convention	 in	 both	 wholesale	 or	 personal	 (retail)	 markets	 is	 to	 quote	 an
annual	interest	rate.	A	lender	who	wishes	to	earn	the	interest	at	the	rate	quoted
has	 to	 place	 his	 funds	 on	 deposit	 for	 one	 year.	 Annual	 rates	 are	 quoted
irrespective	of	 the	maturity	of	a	deposit,	 from	overnight	 to	 ten	years	or	 longer.
For	example,	if	one	opens	a	bank	account	that	pays	interest	at	a	rate	of	3.5%,	but
then	closes	it	after	six	months,	the	actual	interest	earned	will	be	equal	to	1.75%
of	 the	 sum	 deposited.	 The	 actual	 return	 on	 a	 three-year	 building	 society	 bond
(fixed	deposit)	that	pays	6.75%	fixed	for	three	years	is	21.65%	after	three	years.
The	quoted	 rate	 is	 the	annual	one-year	equivalent.	An	overnight	deposit	 in	 the
wholesale	 or	 interbank	 market	 is	 still	 quoted	 as	 an	 annual	 rate,	 even	 though
interest	is	earned	for	only	one	day.
The	convention	of	quoting	annualised	 rates	 is	 to	allow	deposits	and	 loans	of

different	maturities	and	different	instruments	to	be	compared	on	the	basis	of	the
interest	rate	applicable.	We	must	also	be	careful	when	comparing	interest	rates
for	products	that	have	different	payment	frequencies.	As	we	have	seen	from	the
foregoing	 paragraphs	 the	 actual	 interest	 earned	 will	 be	 greater	 for	 a	 deposit
earning	 6%	 on	 a	 semiannual	 basis	 compared	 to	 6%	 on	 an	 annual	 basis.	 The
convention	 in	 the	 money	 markets	 is	 to	 quote	 the	 equivalent	 interest	 rate
applicable	when	taking	into	account	an	instrument’s	payment	frequency.



Value	date
In	both	the	money	markets	and	the	bond	markets,	the	value	date	of	a	transaction
is	 the	date	on	which	 the	deal	 is	 effected,	 the	date	when	money	changes	hands
between	buyer	and	seller.	It	is	sometimes	referred	to	as	the	“settlement	date”	but
the	 two	are	not	strictly	synonymous.	The	date	on	which	 the	buyer	makes	good
payment,	which	is	the	same	date	that	the	seller	delivers	securities,	should	always
be	referred	to	as	the	value	date.
The	 standard	 money	 market	 value	 date	 is	 known	 as	 spot	 and	 refers	 to	 two

business	days	after	trade	date,	also	referred	to	as	“T+2”.	Same-day	settlement	is
also	common	in	certificate	of	deposit	(CD)	and	commercial	paper	(CP)	markets,
and	 is	 known	 as	cash	 settlement	 or	T+0.	However,	 it	 is	 possible	 to	 deal	T+0,
T+l,	 T+2	 and	 T+3	 in	 many	 markets	 and	 instruments	 as	 long	 as	 both
counterparties	are	agreeable.
For	forward	dealing	and	for	setting	maturity	dates,	the	market	convention	is	to

move	 to	 the	 next	 relevant	 calendar	 date	 under	 a	 practice	 known	 as	modified
following	 business	 day.	 So	 a	 two-month	 transaction,	 or	 a	 two-month	 forward
transaction,	 traded	on	31	August	2004,	would	mature	(or	settle)	on	31	October
2004.	However,	this	is	a	non-business	day;	ordinarily	the	maturity	or	settlement
date	 would	 move	 to	 the	 next	 business	 day,	 but	 this	 changes	 the	 month	 (to
November),	 so	 it	 would	 instead	 move	 back	 to	 29	 October	 2004	 as	 moving
forward	would	change	 the	month.	But	 if	both	parties	are	agreeable,	 a	maturity
(or	settlement)	date	of	1	November	2004	can	be	set.



The	time	value	of	money



Present	values	with	single	payments
The	 interest	 rate	 or	 discount	 rate	 used	 as	 part	 of	 the	 present	 value	 (price)
calculation	is	key,	as	it	reflects	where	the	instrument	is	trading	in	the	market	and
how	it	 is	perceived	by	the	market.	Earlier	we	saw	how	a	 future	value	could	be
calculated	given	a	known	present	value	and	rate	of	interest.	For	example,	£100
invested	 today	 for	 one	year	 at	 an	 interest	 rate	 of	 6%	will	 generate	 100	x	 (1	+
0.06)	=	£106	at	the	end	of	the	year.	The	future	value	of	£100	in	this	case	is	£106.
We	can	also	say	that	£100	is	the	present	value	of	£106	in	our	example.
In	equation	(A1.3)	we	established	the	following	future	value	relationship:

By	 reversing	 this	 expression	 we	 arrive	 at	 the	 present	 value	 (PV)	 formula
(A1.10):

(A1.10)	
where	 terms	 are	 as	 before.	 Equation	 (A1.10)	 applies	 in	 the	 case	 of	 annual
interest	payments	and	enables	us	to	calculate	the	PV	of	a	known	future	sum.

Example	A1.2	Present	value
Naseem	is	saving	for	a	trip	around	the	world	after	university	and	needs	to	have	£1,000	in	three
years’	 time.	He	can	 invest	 in	a	building	society	bond	at	7%	guaranteed	 fixed	 for	 three	years.
How	much	does	he	need	to	invest	now?	To	solve	this	we	require	the	PV	of	£1,000	received	in
three	years’	time.

Naseem	therefore	needs	to	invest	£816.30	today.

To	calculate	the	PV	for	a	short-term	investment	of	less	than	one	year	we	will
need	to	adjust	what	would	have	been	the	interest	earned	for	a	whole	year	by	the
proportion	of	days	of	the	investment	period.	Rearranging	the	basic	equation,	we
can	say	that	the	present	value	of	a	known	future	value	is:

(A1.11)	
Given	a	present	value	and	a	 future	value	at	 the	end	of	an	 investment	period,

what	then	is	the	interest	rate	earned?	We	can	rearrange	the	basic	equation	again
to	solve	for	the	yield.



(A1.12)	
Using	equation	(A1.12)	will	give	us	the	interest	rate	for	the	actual	period.	We

can	then	convert	this	to	an	effective	interest	rate	using	(A1.13).

(A1.13)	
When	 interest	 is	 compounded	 more	 than	 once	 a	 year,	 the	 formula	 for

calculating	PV	is	modified,	as	shown	by	(A1.14):

(A1.14)	
where	 as	 before	FV	 is	 the	 cash	 flow	at	 the	 end	of	 year	n,	m	 is	 the	 number	 of
times	a	year	interest	is	compounded,	and	r	is	the	rate	of	interest	or	discount	rate.
Illustrating	this	therefore,	the	PV	of	£100	that	is	received	at	the	end	of	five	years
at	a	rate	of	interest	rate	of	5%,	with	quarterly	compounding	is:



Present	values	with	multiple	discounting
Present	 values	 for	 short-term	 investments	 of	 under	 one-year	 maturity	 often
involve	 a	 single	 interest	 payment.	 If	 there	 is	more	 than	 one	 interest	 payment,
then	any	discounting	needs	to	take	this	into	account.	If	discounting	takes	place	m
times	 per	 year	 then	 we	 can	 use	 equation	 (A1.4)	 to	 derive	 the	 PV	 formula	 as
follows:

(A1.15)	
For	 example,	 what	 is	 the	 present	 value	 of	 the	 sum	 of	 £1,000	 that	 is	 to	 be

received	 in	 five	 years	 where	 the	 discount	 rate	 is	 5%	 and	 there	 is	 semiannual
discounting?
Using	(A1.15)	above	we	see	that:

The	 effect	 of	 more	 frequent	 discounting	 is	 to	 lower	 the	 PV.	 As	 with
continuous	 compounding,	 the	 limiting	 factor	 is	 reached	 with	 continuous
discounting	and	we	can	use	equation	(A1.6)	to	derive	the	present	value	formula
for	continuous	discounting:

(A1.16)	
Using	this	expression,	if	we	consider	the	same	example	as	before	but	now	with

continuous	 discounting,	 we	 calculate	 the	 PV	 of	 £1,000	 to	 be	 received	 in	 five
years’	time	as:

Example	A1.3	Calculation	summaries
Angela	invests	£250	in	a	bank	account	for	five	years	at	a	rate	of	6.75%.	What	is	the	future	value
of	this	sum	assuming	annual	compounding?
After	180	days	Angela	decides	to	close	the	account	and	withdraw	the	cash.	What	is	the	terminal
value?

To	pay	off	a	personal	loan	Olivia	requires	£500	in	30	days’	time.	What	must	she	invest	now	if
she	can	obtain	12%	interest	from	a	bank?



If	Olivia	deposits	£1,000	today	and	receives	a	total	of	£1,021	after	90	days,	what	yield	has	she
earned	on	the	investment?

What	is	the	180-day	discount	factor	earned	during	this	period	if	the	interest	rate	is	6.15%?	What
is	the	10-year	discount	factor?

What	is	the	PV	of	£100	in	10	years’	time	at	this	discount	rate?



Multiple	cash	flows



Future	values
Up	to	now	we	have	considered	future	values	of	a	single	cash	flow.	Of	course	the
same	principles	of	 the	 time	value	of	money	can	be	applied	to	a	bundle	of	cash
flows.	A	series	of	cash	flows	can	be	at	regular	or	irregular	intervals.	If	we	wish
to	 calculate	 the	 total	 future	 value	 of	 a	 set	 of	 irregular	 payments	 made	 in	 the
future	we	need	 to	calculate	each	payment	separately	and	 then	sum	all	 the	cash
flows.	The	formula	is	represented	with	the	equation	given	at	(A1.17):

(A1.17)	
where	Cn	 is	 the	payment	 in	year	n	 and	 the	 symbol	∑	means	“the	sum	of”.	We
assume	that	payment	is	made	and	interest	credited	at	the	end	of	each	year.
It	is	much	more	common	to	come	across	a	regular	stream	of	future	payments.

Such	 a	 cash	 flow	 is	 known	 as	 an	 annuity.	 In	 an	 annuity	 the	 payments	 are
identical	 and	 so	 Cn	 as	 given	 in	 (A1.17)	 simply	 becomes	 C.	 We	 can	 then
rearrange	(A1.17)	as	shown	below:

(A1.18)	
This	equation	can	be	simplified	to	give	us	the	expression	at	(A1.19):1

(A1.19)	
This	 formula	 can	 be	 used	 to	 calculate	 the	 future	 value	 of	 an	 annuity.	 For

example,	 if	we	consider	an	annuity	 that	pays	£500	each	year	for	 ten	years	at	a
rate	of	6%,	its	future	value	is	given	by:

Example	A1.4	Calculating	pension
contributions

We	can	use	the	future	value	equation	(A1.19)	to	calculate	the	size	of	contributions	required	to
establish	a	pension	fund	on	retirement.	If	we	rearrange	(A1.19)	to	obtain	the	size	of	the	annuity
C	we	obtain:

Lita	 wishes	 to	 have	 a	 savings	 pool	 of	 £250,000	 to	 fund	 her	 pension	when	 she	 retires	 in	 30
years’	time.	What	annual	pension	contribution	is	required	if	the	rate	of	interest	is	assumed	to	be
a	constant	7.9%?



The	common	definition	of	an	annuity	is	a	continuous	stream	of	cash	flows.	In
practice	 the	 pension	 represented	 by	 an	 annuity	 is	 usually	 paid	 in	 monthly
instalments,	 similar	 to	 an	 employed	 person’s	 annual	 salary.	 Certain	 regular
payments	 compound	 interest	 on	 a	 more	 frequent	 basis	 than	 annually,	 so	 our
formula	in	(A1.19)	needs	to	be	adjusted	slightly.	If	compounding	occurs	m	times
each	year,	then	(A1.19)	needs	to	be	altered	to	(A1.20)	to	allow	for	this.

(A1.20)	
To	make	calculations	simpler	we	can	multiply	both	sides	of	 (A1.20)	by	[1	+

(r/m)]	and	subtract	the	result	from	(A1.20).2	Simplifying	this	will	then	result	in
(A1.21)	below:

(A1.21)	
For	example,	a	10-year	annuity	that	has	annual	payments	of	£5,000	each	year,

but	compounded	on	a	quarterly	basis	at	a	rate	of	5%,	will	have	a	future	value	of
£63,073	as	shown	below:

Where	 there	 is	 continuous	 compounding,	 as	 before,	 the	 limiting	 factor	 will
result	in	(A1.21)	becoming	(A1.22):

(A1.22)	
Equations	(A1.21)	and	(A1.22)	can	be	adjusted	yet	again	to	allow	for	frequent

payments	together	with	frequent	compounding,	but	such	a	stream	of	cash	flows
is	 rarely	 encountered	 in	 practice.	 For	 reference,	 in	 the	 case	 of	 continuous
compounding	of	continuous	payments,	the	limiting	factor	expression	is	as	shown
in	(A1.23):

(A1.23)	



Present	values
Using	similar	principles	as	we	have	employed	for	calculating	future	values,	we
can	calculate	present	values	for	a	stream	of	multiple	of	cash	flows.	The	method
employed	is	slightly	different	according	to	whether	the	cash	flows	are	regular	or
irregular.
For	 irregular	 payments	 we	 calculate	 PV	 by	 applying	 the	 conventional	 PV

formula	to	each	separate	cash	flow	and	then	summing	the	present	values.	This	is
represented	by	(A1.24):

(A1.24)	
where	Cn	is	the	cash	flow	made	in	year	n.
Consider	a	series	of	annual	cash	payments	made	up	of	£100	 in	 the	 first	year

and	then	increasing	by	£100	each	year	until	 the	fifth	year.	The	PV	of	this	cash
flow	stream	is:

The	 more	 frequently	 encountered	 type	 of	 cash	 flow	 stream	 is	 an	 annuity,
regular	annual	payments	with	annual	discounting.	To	calculate	the	present	value
of	an	annuity	we	can	use	a	variation	of	(A1.19)	as	shown	in	(A1.25):

(A1.25)	
Consider	now	an	annuity	paying	£5,000	each	year	for	20	years	at	an	 interest

rate	of	4.5%.	The	PV	of	this	annuity	is:

We	 illustrated	 this	 principle	 using	 a	 20-year	 annuity	 that	 employed	 annual
discounting.	If	a	cashflow	stream	employs	more	frequent	discounting	we	need	to
adjust	the	formula	again.	If	an	annuity	discounts	its	cash	flows	m	times	each	year
then	the	PV	of	its	cashflow	stream	is	found	using	the	PV-adjusted	equation	from



(A1.21).	This	becomes	(A1.26).

(A1.26)	
If	 continuous	 discounting	 is	 employed	 then	 this	 results	 again	 in	 the	 limiting

factor	for	continuous	discounting,	so	we	adjust	(A1.26)	and	the	new	expression
is	given	in	(A1.27):

(A1.27)	
The	last	case	to	consider	is	that	of	the	payments	stream	that	has	more	frequent

cash	 flows	 in	 addition	 to	more	 frequent	 discounting.	 Such	 a	 payments	 stream
will	have	m	cash	flows	each	year	that	are	also	discounted	m	times	per	year.	To
calculate	the	PV	of	the	cash	flows	we	use	(A1.28):

(A1.28)	
The	 limiting	 factor	 for	 continuous	 discounting	 of	 continuous	 payments	 is

given	by	(A1.29):

(A1.29)	
Payment	 streams	 that	 have	 cashflow	 frequencies	 greater	 than	 annually	 or

semiannually	occur	quite	often	 in	 the	markets.	To	 illustrate	how	we	might	use
(A1.28),	consider	a	mortgage-type	loan	taken	out	at	the	beginning	of	a	period.	If
the	borrower	is	able	to	fix	the	interest	rate	being	charged	to	the	whole	life	of	the
mortgage,	 he	 or	 she	 can	 calculate	 the	 size	 of	 the	 monthly	 payments	 that	 are
required	to	pay	off	the	loan	at	the	end	of	the	period.
For	example,	consider	a	repayment	mortgage	of	£76,000	taken	out	for	25	years

at	 a	 fixed	 rate	 of	 interest	 of	 6.99%.	 The	 monthly	 repayments	 that	 would	 be
charged	can	be	calculated	using	(A1.28)	as	shown	in	(A1.30):

(A1.30)	
where	 Ci	 is	 the	 size	 of	 the	 monthly	 payment.	 Substituting	 the	 terms	 of	 the
mortgage	payments	in	to	the	equation	we	obtain:

The	 monthly	 repayment	 is	 therefore	 £536.67	 and	 includes	 the	 interest
chargeable	in	addition	to	a	repayment	of	some	of	the	principal	(hence,	the	term
repayment	mortgage,	as	opposed	to	endowment	mortgages	that	only	pay	off	the



monthly	interest	charge).	A	repayment	mortgage	is	also	known	as	an	amortised
mortgage.	An	amortised	loan	is	one	for	which	a	proportion	of	the	original	loan
capital	 is	 paid	 off	 each	 year.	 Loans	 that	 require	 the	 borrower	 to	 service	 the
interest	charge	only	each	year	are	known	as	straight	or	bullet	loans.	It	is	for	this
reason	that	plain	vanilla	bonds	are	sometimes	known	as	bullet	bonds,	since	the
capital	 element	of	a	 loan	 raised	 through	a	vanilla	bond	 issue	 is	 repaid	only	on
maturity.



Perpetual	cash	flows
The	type	of	annuity	that	we	as	individuals	are	most	familiar	with	is	the	annuity
pension,	 purchased	 from	 a	 life	 assurance	 company	 using	 the	 proceeds	 of	 a
pension	fund	at	the	time	of	retirement.	Such	an	annuity	pays	a	fixed	annual	cash
amount	for	an	undetermined	period,	usually	up	until	the	death	of	the	beneficiary.
An	annuity	with	no	set	finish	date	is	known	as	a	perpetuity.	As	the	end	date	of	a
perpetuity	 is	unknown	we	are	not	able	 to	calculate	 its	PV	with	exact	certainty;
however,	a	characteristic	of	the	term	(1	+	r)-N	is	that	it	approaches	zero	as	N	tends
to	infinity.	This	fact	reduces	our	PV	expression	to:

(A1.31)	
and	we	 can	 use	 this	 formula	 to	 approximate	 the	 present	 value	 of	 a	 perpetuity.
The	UK	gilt	market	 includes	 four	gilts	 that	have	no	redemption	date,	 so-called
undated	bonds.	The	largest	issue	among	the	undated	gilts	is	the	3½%	War	Loan,
a	 stock	 originally	 issued	 at	 the	 time	 of	 the	 1914–18	 war.	 This	 bond	 pays	 a
coupon	of	£3½	per	£100	nominal	of	stock.	Since	the	cashflow	structure	of	 this
bond	matches	a	perpetual,	its	PV	using	(A1.33)	when	long-dated	market	interest
rates	are	at,	say,	5%	would	be:

The	 PV	 of	 the	 cashflow	 stream	 represented	 by	 the	War	 Loan	 when	market
rates	are	5%	would	therefore	be	£70	per	£100	nominal	of	stock.	In	fact,	because
this	bond	pays	coupon	on	a	semiannual	basis	we	should	adjust	the	calculation	to
account	 for	 the	more	 frequent	payment	of	coupons	and	discounting,	 so	 the	PV
(price)	of	the	bond	is	more	accurately	described	as:

although	as	we	would	expect	this	still	gives	us	a	price	of	£70	per	cent!



Discount	factors
The	 calculation	 of	 present	 values	 from	 future	 values	 is	 also	 known	 as
discounting.	The	principles	of	present	and	future	values	demonstrate	the	concept
of	the	time	value	of	money	–	that	in	an	environment	of	positive	interest	rates	a
sum	of	money	has	greater	value	 today	 than	 it	does	at	 some	point	 in	 the	 future
because	 we	 are	 able	 to	 invest	 the	 sum	 today	 and	 earn	 interest.	We	 will	 only
consider	a	sum	in	the	future	compared	to	a	sum	today	if	we	are	compensated	by
being	 paid	 interest	 at	 a	 sufficient	 rate.	 Discounting	 future	 values	 allows	 us	 to
compare	the	value	of	a	future	sum	with	a	present	sum.
Another	 way	 to	 write	 the	 expression	 in	 example	 (A1.14)	 is	 to	 say	 that	 we

multiply	£1,000	by	1/(1.05)5,	which	is	the	reciprocal	of	(1.05)5	and	is	denoted	in
this	 case	 as	 (1	+	0.05)-5.	The	 rate	of	 interest	 r	 that	we	use	 in	Example	A1.2	 is
known	 as	 the	discount	 rate	 and	 is	 the	 rate	we	use	 to	discount	 a	 known	 future
value	in	order	to	calculate	a	present	value.	We	can	rearrange	equation	(A1.14)	to
give:

and	the	term	(1	+	r)-n	is	known	as	the	n-year	discount	factor.	So	we	have
(A1.32)	

where	dfn	is	the	n-year	discount	factor.
The	three-year	discount	factor	when	the	discount	rate	is	9%	is:

We	 can	 calculate	 the	 discount	 factor	 for	 all	 possible	 interest	 rates	 and	 time
periods	 to	 give	 us	 a	discount	 function.	 Fortunately	we	 don’t	 need	 to	 calculate
discount	factors	ourselves	as	this	has	been	done	for	us	and	a	discount	table	for	a
range	of	rates	is	provided	in	Table	A1.3	on	page	1314.



Formula	Summary

Discount	factor	with	simple	interest:	

Discount	factor	with	compound	interest:	

Earlier	we	established	the	continuously	compounded	interest	rate	factor	as	ern.
Using	 a	 continuously	 compounded	 interest	 rate	 therefore	we	 can	 establish	 the
discount	factor	to	be:

(A1.33)	
The	continuously	 compounded	discount	 factor	 is	part	of	 the	 formula	used	 in

option	pricing	models.	It	is	possible	to	calculate	discount	factors	from	the	prices
of	 government	 bonds.	 The	 traditional	 approach	 described	 in	 most	 textbooks
requires	that	we	first	use	the	price	of	a	bond	that	has	only	one	remaining	coupon,
its	last	one,	and	calculate	a	discount	factor	from	this	bond’s	price.	We	then	use
this	 discount	 factor	 to	 calculate	 the	 discount	 factors	 of	 bonds	 with	 ever-
increasing	 maturities,	 until	 we	 obtain	 the	 complete	 discount	 function.	 This
method,	which	 is	 illustrated	 in	 the	 box	 below,	 suffers	 from	 certain	 drawbacks
and	 in	 practice	 more	 sophisticated	 techniques	 are	 used,	 see	 for	 example	 the
author’s	book	Fixed	Income	Markets	for	a	discussion	of	the	techniques.

Example	A1.5	Discount	factors
The	following	hypothetical	government	bonds	pay	coupon	on	a	semiannual	basis.	Consider	the
bond	prices	indicated,	and	assume	that	 the	first	bond	has	precisely	six	months	to	maturity,	so
that	 it	 has	 only	 one	more	 cash	 flow	 to	 pay,	 the	 redemption	 value	 and	 final	 coupon.	Assume
further	that	the	remaining	bonds	mature	at	precise	six-month	intervals.

Bond Price
8%	June	2000 101.09
7%	December	2000 101.03
7%	June	2001 101.44
6.5%	December	2001 101.21



The	first	bond	has	a	redemption	payment	of	104.00,	comprised	of	the	redemption	payment	and
the	final	coupon	payment	(remember	that	this	is	a	semiannual	coupon	bond).	The	present	value
of	this	bond	is	101.09.	This	allows	us	to	determine	the	discount	factor	of	the	bond	as	follows:

This	shows	that	the	six-month	discount	factor	is	0.97202.	We	use	the	second	bond	in	the	table,
which	has	cash	flows	of	3.50	and	103.50,	to	calculate	the	next	period	discount	factor,	using	the
following	expression:

We	have	already	calculated	the	six-month	discount	factor,	and	use	this	to	calculate	the	one-year
discount	factor	from	the	above	expression,	which	solves	to	give	0.94327.
We	then	carry	on	this	procedure	for	the	next	bond,	leaving	us	the	following	discount	factors:

Bond Price Discount	factor
8%	June	2000 101.09 0.97202
7%	December	2000 101.03 0.94327
7%	June	2001 101.44 0.91533
6.5%	December	2001 101.21 0.89114

Note	how	the	discount	factors	progressively	reduce	in	value	over	an	increasing	maturity	period.
Using	one	of	a	number	of	techniques	we	can	graph	the	set	of	discount	factors	above	to	obtain
the	 two-year	 discount	 function.	 In	 the	 same	way,	 if	we	 have	 government	 bond	 prices	 for	 all
maturities	from	six	months	to	30	years,	we	can	obtain	the	complete	discount	function	for	that
currency.



The	discount	function
Discount	factors	can	be	calculated	for	any	discount	rate	that	apply	to	any	term	to
maturity,	 using	 the	 standard	 formulas.	 The	 complete	 range	 of	 discount	 factors
for	any	particular	rate	is	known	as	the	discount	function.	Figure	A1.1	illustrates
the	discount	function	when	the	discount	rate	selected	is	5%.	This	is	obtained	by
plotting	 continuous	 rather	 than	 discrete	 discount	 factors	 for	 a	 given	 rate.	 A
discount	 factor	 table	 for	 selected	 rates	 and	 investment	 terms	 is	 given	 in	Table
A1.3.

Figure	A1.1	Discount	function	with	the	rate	at	5%



Using	Discount	factors
An	n-period	discount	 factor	 is	 the	present	value	of	one	unit	of	currency	(£1	or
$1)	 that	 is	 payable	 at	 the	 end	 of	 period	 n.	 Essentially	 it	 is	 the	 present	 value
relationship	expressed	in	terms	of	$1.	If	d(n)	 is	the	n-year	discount	factor,	then
the	five-year	discount	factor	at	a	discount	rate	of	6%	is	given	by:

The	set	of	discount	factors	for	every	time	period	from	one	day	to	30	years	or
longer	is	termed	the	discount	function.	Discount	factors	may	be	used	to	price	any
financial	 instrument	 that	 is	made	up	of	 a	 future	 cash	 flow.	For	 example,	what
would	 be	 the	 value	 of	 $103.50	 receivable	 at	 the	 end	 of	 six	months	 if	 the	 six-
month	discount	factor	is	0.98756?	The	answer	is	given	by:

In	addition,	discount	factors	may	be	used	to	calculate	the	future	value	of	any
present	investment.	From	the	example	above,	$0.98756	would	be	worth	$1	in	six
months’	time,	so	by	the	same	principle	a	present	sum	of	$1	would	be	worth

at	the	end	of	six	months.
It	 is	 possible	 to	 obtain	 discount	 factors	 from	 current	 bond	 prices.	Assume	 a

hypothetical	 set	 of	 bonds	 and	 bond	 prices	 as	 given	 in	 Table	A1.1	 below,	 and
assume	further	 that	 the	 first	bond	 in	 the	 table	matures	 in	precisely	six	months’
time	(these	are	semiannual	coupon	bonds).

Table	A1.1	Hypothetical	set	of	bonds	and	bond	prices
Coupon Maturity	date Price
7% 7-Jun-01 101.65
8% 7-Dec-01 101.89
6% 7-Jun-02 100.75
6.50% 7-Dec-02 100.37

Taking	the	first	bond,	this	matures	in	precisely	six	months’	time,	and	its	final
cash	 flow	will	 be	 103.50,	 comprising	 the	 $3.50	 final	 coupon	payment	 and	 the
$100	 redemption	 payment.	 The	 price	 or	 present	 value	 of	 this	 bond	 is	 101.65,
which	allows	us	to	calculate	the	six-month	discount	factor	as:

which	gives	d(0.5)	equal	to	0.98213.
From	this	first	step	we	can	calculate	the	discount	factors	for	the	following	six-

month	periods.	The	second	bond	in	Table	A1.2,	the	8%	2001,	has	the	following



cash	flows:
$4	in	six	months’	time
$104	in	one	year’s	time.

The	price	of	this	bond	is	101.89,	which	again	is	the	bond’s	present	value,	and
this	comprises	 the	sum	of	the	present	values	of	 the	bond’s	 total	cash	flows.	So
we	are	able	to	set	the	following:

However,	 we	 already	 know	 d(0.5)	 to	 be	 0.98213,	 which	 leaves	 only	 one
unknown	 in	 the	 above	expression.	Therefore	we	may	 solve	 for	d(l)	 and	 this	 is
shown	to	be	0.94194.
If	 we	 carry	 on	 with	 this	 procedure	 for	 the	 remaining	 two	 bonds,	 using

successive	 discount	 factors,	 we	 obtain	 the	 complete	 set	 of	 discount	 factors	 as
shown	 in	 Table	 A1.2.	 The	 continuous	 function	 for	 the	 two-year	 period	 from
today	is	known	as	the	discount	function,	shown	in	Figure	A1.2.

Table	A1.2	Discount	factors	calculated	using	bootstrapping	technique

Figure	A1.2	Hypothetical	discount	function

This	 technique,	 which	 is	 known	 as	 bootstrapping,	 is	 conceptually	 neat	 but
presents	problems	when	we	do	not	have	a	set	of	bonds	that	mature	at	precise	six-



month	 intervals.	 In	addition,	 liquidity	 issues	connected	with	specific	 individual
bonds	 can	 also	 cause	 complications.	 However,	 it	 is	 still	 worth	 being	 familiar
with	this	approach.
Note	 from	 Figure	 A1.2	 how	 discount	 factors	 decrease	 with	 increasing

maturity:	 this	 is	 intuitively	obvious,	since	 the	present	value	of	something	 to	be
received	in	the	future	diminishes	the	further	into	the	future	we	go.



Corporate	finance	project	appraisal
Two	 common	 techniques	 used	 by	 corporates	 and	 governments	 to	 evaluate
whether	 a	 project	 is	 worth	 undertaking	 are	 the	 net	 present	 value	 (NPV)	 and
internal	 rate	 of	 return	 (IRR).	 Both	 techniques	 evaluate	 the	 anticipated	 cash
flows	associated	with	a	project,	using	the	discounting	and	present	value	methods
described	so	far	in	this	Appendix.	Generally	speaking,	it	is	a	company’s	cost	of
capital	that	is	used	as	the	discount	rate	in	project	appraisal,	and	most	companies
attempt	 to	 ascertain	 the	 true	 cost	 of	 their	 capital	 as	 accurately	 as	 possible.	As
most	corporate	financing	is	usually	a	complex	mixture	of	debt	and	equity	this	is
sometimes	problematic.	A	discussion	of	 cost	 of	 capital	 is	 outside	 the	 scope	of
this	book	and	we	recommend	Higson	(1995)	for	readers	wishing	to	know	more
about	this	subject.3

Net	present	value	(NPV)
In	the	case	of	an	investment	of	funds	made	as	part	of	a	project,	we	would	have	a
series	 of	 cash	 flows	 of	 which	 some	 would	 be	 positive	 and	 others	 negative.
Typically,	in	the	early	stages	of	a	project	we	would	forecast	negative	cash	flows
as	a	result	of	investment	outflows,	followed	by	positive	cash	flows	as	the	project
began	to	show	a	return.	Each	cash	flow	can	be	present	valued	in	the	usual	way.
In	project	appraisal	we	would	seek	 to	 find	 the	PV	of	 the	entire	 stream	of	cash
flows,	and	the	sum	of	all	positive	and	negative	present	values	added	together	is
the	NPV.	As	the	appraisal	process	takes	place	before	the	project	is	undertaken,
the	future	cash	flows	that	we	are	concerned	with	will	be	estimated	forecasts	and
may	not	actually	be	received	once	the	project	is	underway.
The	PV	equation	is	used	to	show	that:

(A1.34)	
where	Cn	is	the	cash	flow	in	the	project	in	period	N.	The	rate	r	used	to	discount
the	cash	flows	can	be	the	company’s	cost	of	capital	or	the	rate	of	return	required
by	the	company	to	make	the	project	viable.
Companies	 will	 apply	 NPV	 analysis	 to	 expected	 projected	 returns	 because

funds	invested	in	any	undertaking	have	a	time-related	cost,	the	opportunity	cost
that	is	the	corporate	cost	of	capital.	In	effect,	NPV	measures	the	PV	of	the	gain
achieved	 from	 investing	 in	 the	 project	 (provided	 that	 it	 is	 successful!).	 The



general	 rule	 of	 thumb	 applied	 is	 that	 any	 project	 with	 a	 positive	 NPV	 is
worthwhile,	whereas	those	with	a	negative	NPV,	discounted	at	the	required	rate
of	return	or	the	cost	of	capital,	should	be	avoided.

Example	A1.6	Calculating	NPV
What	is	the	NPV	of	the	following	set	of	expected	cash	flows,	discounted	at	a	rate	of	15%?

Year	0: −£23,000
Year	1: +£8,000
Year	2: +£8,000
Year	3: +£8,000
Year	4: +11,000

The	internal	rate	of	return	(IRR)
The	 IRR	 for	 an	 investment	 is	 the	 discount	 rate	 that	 equates	 the	 PV	 of	 the
expected	 cash	 flows	 (the	 NPV)	 to	 zero.	 Using	 the	 PV	 expression	 we	 can
represent	it	by	the	rate	r	such	that:

(A1.35)	
where	Cn	 is	 the	cash	flow	for	the	period	N,	n	 is	 the	last	period	in	which	a	cash
flow	is	expected,	and	∑	denotes	the	sum	of	discounted	cash	flows	at	the	end	of
periods	0	 through	n.	 If	 the	 initial	cash	 flow	occurs	at	 time	0,	equation	(A1.35)
can	be	expressed	as	follows:

(A1.36)	
In	 corporate	 finance	 project	 appraisal,	C0	 is	 a	 cash	 outflow	 and	C1	 to	CN	 are

cash	inflows.	Thus	r	is	the	rate	that	discounts	the	stream	of	future	cash	flows	(C1

through	CN)	to	equal	the	initial	outlay	at	time	0	–	C0.	We	must	therefore	assume
that	the	cash	flows	received	subsequently	are	reinvested	to	realise	the	same	rate
of	return	as	r.	Solving	for	the	IRR,	r	cannot	be	found	analytically	and	has	to	be
found	 through	 numerical	 iteration,	 or	 using	 a	 computer	 or	 programmable
calculator.
To	 illustrate	 IRR	 consider	 the	 earlier	 project	 cash	 flows	 given	 in	 Example

A1.6.	 If	we	wish	 to	 find	 the	 IRR	 longhand	 then	we	would	 have	 to	 obtain	 the
NPV	using	 different	 discount	 rates	 until	we	 found	 the	 rate	 that	 gave	 the	NPV



equal	 to	 zero.	 The	 quickest	way	 to	 do	 this	manually	 is	 to	 select	 two	 discount
rates,	one	of	which	gives	a	negative	NPV	and	the	other	a	positive	NPV,	and	then
interpolate	between	these	two	rates.	This	method	of	solving	for	IRR	is	known	as
an	 iterative	 process,	 and	 involves	 converging	 on	 a	 solution	 through	 trial	 and
error.	This	is	in	fact	the	only	way	to	calculate	the	IRR	for	a	set	of	cash	flows	and
it	 is	 exactly	 an	 iterative	 process	 that	 a	 computer	 uses	 (the	 computer	 is	 just	 a
touch	quicker!).	If	we	have	two	discount	rates,	say	x	and	y	that	give	positive	and
negative	NPVs	 respectively	 for	 a	 set	 of	 cash	 flows,	 the	 IRR	 can	 be	 estimated
using	the	equation	in	(A1.37):

(A1.37)	

Example	A1.7	IRR	calculation
In	Example	A1.6,	using	a	discount	rate	of	15%	produced	a	positive	NPV.	Discounting	the	cash
flows	at	19%	produces	an	NPV	of	−£395.	Therefore	the	estimate	for	IRR	is:

The	 IRR	 is	 approximately	 18.19%.	This	 can	be	 checked	using	 a	 programmable	 calculator	 or
spreadsheet	programme,	or	may	be	checked	manually	by	calculating	 the	NPV	of	 the	original
cash	flows	using	a	discount	rate	of	18.19%;	it	should	come	to	£23,000.	Using	an	HP	calculator
we	obtain	an	IRR	of	18.14%.

Figure	A1.3	Relationship	between	NPV	and	IRR

The	relationship	between	the	IRR	and	the	NPV	of	an	investment	is	that	while
the	 NPV	 is	 the	 value	 of	 the	 projected	 returns	 from	 the	 investment	 using	 an
appropriate	discount	rate	(usually	the	company’s	cost	of	capital);	the	IRR	is	the
discount	rate	which	results	in	the	NPV	being	zero.	For	this	reason	it	is	common
to	 hear	 the	 IRR	 referred	 to	 as	 a	 project’s	 breakeven	 rate.	 A	 conventional
investment	 is	 considered	 attractive	 if	 the	 IRR	 exceeds	 a	 company’s	 cost	 of



capital,	as	well	as	if	the	NPV	is	positive.	In	the	context	of	the	bond	markets,	if
we	assume	that	the	discount	rate	applicable	does	indeed	remain	constant	for	the
reinvestment	of	all	cash	flows	arising	from	a	financial	 instrument,	 the	IRR	can
then	be	assumed	to	be	the	yield	to	maturity	(YTM)	for	that	instrument.



Interpolation	and	extrapolation
Interest	rates	in	the	money	markets	are	always	quoted	for	standard	maturities;	for
example,	overnight,	“tom	next”	(the	overnight	interest	rate	starting	tomorrow,	or
“tomorrow	to	the	next”),	spot	next	(the	overnight	rate	starting	two	days	forward),
one	week,	one	month,	two	months	and	so	on	up	to	one	year.	Figure	A1.4	shows
a	typical	broker’s	screen	as	seen	on	news	services	such	as	Reuters	and	Telerate.

Figure	A1.4	Broker’s	rates	screen
©	Garban	ICAP	©	Dow-Jones	Telerate.	Reproduced	with	permission.

If	 a	 bank	 or	 corporate	 customer	wishes	 to	 deal	 for	 non-standard	 periods,	 an
interbank	 desk	 will	 calculate	 the	 rate	 chargeable	 for	 such	 an	 “odd	 date”	 by
interpolating	between	 two	standard	period	 interest	 rates.	 If	we	assume	 that	 the
rate	for	all	dates	 in	between	two	periods	increases	at	 the	same	steady	state,	we
can	calculate	 the	required	rate	using	 the	formula	for	straight-line	 interpolation,
shown	in	(A1.38):

(A1.38)	



where
r	is	the	required	odd-date	rate	for	n	days
r1	is	the	quoted	rate	for	n1	days
r2	is	the	quoted	rate	for	n2	days.

Let	 us	 imagine	 that	 the	 1-month	 (30-day)	 offered	 interest	 rate	 is	 5.25%	 and
that	the	2-month	(60-day)	offered	rate	is	5.75%.	If	a	customer	wishes	to	borrow
money	for	a	40-day	period,	what	rate	should	the	bank	charge?	We	can	calculate
the	 required	 40-day	 rate	 using	 the	 straight-line	 interpolation	 process.	 The
increase	in	interest	rates	from	30	to	40	days	is	assumed	to	be	10/30	of	the	total
increase	in	rates	from	30	to	60	days.	The	40-day	offered	rate	would	therefore	be:

Example	A1.8	Interpolation
On	an	interbank	desk	Hussein	is	quoting	the	7-day	offered	rate	(the	rate	at	which	a	bank	will
offer	or	lend	money)	at	511/16%,	while	the	14-day	rate	is	5

13/16%.	What	rate	should	he	quote	for
the	10-day	offered	rate?

What	about	the	case	of	an	interest	rate	for	a	period	that	lies	just	before	or	just
after	two	known	rates	and	not	roughly	in	between	them?	When	this	happens	we
extrapolate	 between	 the	 two	 known	 rates,	 again	 assuming	 a	 straight-line
relationship	 between	 the	 two	 rates	 and	 for	 a	 period	 after	 (or	 before)	 the	 two
rates.

Example	A1.9	Extrapolation
The	1-month	offered	rate	is	5.25%	while	the	2-month	rate	is	5.75%	as	before.	What	is	the	64-
day	rate?

Interpolation	and	extrapolation	are	illustrated	graphically	in	Figure	A1.5.

Figure	A1.5	Interpolation	and	extrapolation





Measuring	the	rate	of	return
Rates	of	return	are	calculated	in	the	market	and	by	investors	in	order	to	measure
the	 gain	 that	 has	 been	 achieved,	 as	 well	 as	 to	 compare	 the	 gains	 made	 by
different	investments.	This	is	the	market	convention,	presenting	the	profit	made
by	an	investment	in	percentage	return	figures	rather	than	actual	cash	increments.
In	 addition	 to	 comparing	 the	 performance	 of	 different	 investments,	 there	 are
three	other	uses	for	rates	of	return.

Measuring	 historical	 performance:	 a	 frequently	 used	 measure	 of
investment	performance	is	the	historical	rate	of	return,	or	the	realised	rate
of	return	on	an	investment.	This	is	the	return	that	has	already	been	realised,
as	opposed	to	return	anticipated	in	the	future.	In	the	US	market	this	is	also
known	as	the	ex-post	rate	of	return.
Determining	future	investment:	investors	often	use	historical	rates	of	return
to	estimate	 future	 returns,	and	 to	gauge	 the	 level	of	 risk	associated	with	a
particular	security.	Over	a	period	of	time,	because	of	the	higher	associated
risk,	investors	will	expect	a	higher	return	from	a	higher	risk	stock	compared
to	a	less	volatile	one.
Estimating	 the	 cost	 of	 capital:	 rates	 of	 return	 are	 also	 used	 to	 estimate	 a
firm’s	 cost	 of	 capital.	 Corporate	 decision-makers	 use	 their	 firm’s	 cost	 of
capital	 when	 making	 capital	 allocation	 and	 budget	 decisions,	 and	 one
method	 for	 estimating	 the	 appropriate	 discount	 rate	 to	 apply	 in	 NPV
calculations	uses	the	company’s	historical	rate	of	return	on	equity.

The	rate	of	return	on	an	investment	can	be	calculated	in	several	ways	and	we
will	look	at	some	of	the	methods	in	the	rest	of	this	section.



Simple	rate	of	return
The	 simple	 rate	 of	 return	measures	 the	 increase	 or	 decrease	 in	 the	 value	 of	 a
given	investment	over	a	specified	period	of	time.	It	is	given	by:

(A1.39)	



where
P1	is	the	initial	value	of	the	investment
P2	is	the	investment	value	at	the	end	of	the	period
I	is	the	income	earned	during	the	investment.

For	example,	a	bond	is	purchased	at	a	price	of	£100	and	held	for	a	year,	during
which	a	coupon	of	£8	is	paid.	At	 the	end	of	 the	period	the	bond	price	is	£108.
The	rate	of	return	is:

The	simple	rate	of	return	is	effective	when	measuring	investment	performance
that	has	only	one	dividend	payment	at	the	end	of	the	period.	If	dividends	are	paid
more	frequently	or	during	the	period,	the	measurement	loses	accuracy.

The	time-weighted	rate	of	return
The	simple	rate	of	return	can	be	adjusted	to	account	for	the	timing	of	dividend	or
coupon	payments	 and	 this	 is	known	as	 the	 time	weighted	 rate	of	 return	 or	 the
geometric	mean	rate	of	return.	If	we	take	P	as	the	initial	value	of	an	investment,
FV	as	the	final	value,	Cn	as	the	payment	received	by	the	investment	in	year	n	and
MVn	 as	 the	 value	 of	 the	 investment	 when	 a	 dividend	 is	 received,	 the	 time-
weighted	rate	of	return	is	given	by	(A1.40):

(A1.40)	
Given	that	MV1/P	=	(1	+	r1)	or	one	plus	the	return	on	the	investment	in	the	first

period,	 and	 that	MV2	 /	 (MV1	 +	C1)	=	 (1	+	 r2)	 and	 so	 on,	 the	 expression	 can	be
rewritten	as	shown	in	(A1.41):

(A1.41)	
We	can	rearrange	(A1.41)	to	solve	for	r	and	this	gives	us	(A1.42)	as	shown:
(A1.42)	
Expression	 (A1.42)	 illustrates	 how	 the	 time-weighted	 return	 is	 in	 fact	 the

geometric	return	of	each	individual	period	return.

Example	A1.10	Time-weighted	rate	of	return
calculation

An	initial	investment	of	$1,000	is	made	that	subsequently	earns	$64	at	the	end	of	the	first	year,



when	the	investment	was	valued	at	$1,118.	At	the	end	of	the	second	year	another	$64	is	earned,
when	 the	 investment	 value	 is	 $1,250.	 At	 the	 end	 of	 the	 third	 year	 the	 investment	 value	 is
$1,339.	What	is	the	time-weighted	rate	of	return	earned	by	the	investment?

Inflation-adjusted	rate	of	return
Up	to	now	we	have	been	discussing	rates	of	return	calculated	as	the	gain	in	the
nominal	cash	value	of	an	investment.	In	certain	cases	it	is	desirable	to	adjust	the
rate	of	return	calculated	on	an	investment	to	allow	for	the	effects	of	inflation.	In
an	 inflationary	 environment	 the	 purchasing	 power	 of	 the	 domestic	 currency	 is
eroded,	so	measurement	of	return	can	be	modified	to	reflect	this.	In	the	United
Kingdom,	 inflation	 is	measured	 using	 the	 retail	 prices	 index	 or	RPI.	 The	RPI
measures	 the	 change	 in	 price	 of	 a	 specified	 basket	 of	 consumer	 goods.	While
RPI	is	the	inflation	index	itself,	there	are	three	key	percentage	indicators	that	are
used;	 the	headline	 rate	 of	 inflation	 or	RPI;	 the	 rate	 of	 inflation,	 but	 excluding
mortgage	interest	payments	or	RPIX;	and	inflation	excluding	any	rises	in	value-
added	tax	rates	or	RPIY.	In	the	United	States	the	consumer	price	index,	or	CPI,
measures	essentially	the	same	thing.
The	rate	of	inflation	in	any	period	can	be	measured	by	comparing	the	levels	for

two	index	numbers	and	is	given	by	(A1.43):

(A1.43)	



where
i	is	the	rate	of	inflation
RPI0	is	the	inflation	index	at	the	start	of	the	period
RPI1	is	the	inflation	index	at	the	end	of	the	period.

For	example,	in	June	1998	the	United	Kingdom’s	RPI	was	163.4	and	this	had
risen	to	165.6	in	June	1999.	Therefore	the	inflation	rate	for	the	period	June	1998-
June	1999	is	calculated	as:

The	real	 rate	of	 return	 is	 the	nominal	 rate	of	 return	adjusted	 for	 inflation.	 It
can	be	calculated	using	(A1.44):

(A1.44)	



where
Rreal	is	the	real	rate	of	return	and	Rnom	is	the	nominal	rate	of	return.

Equation	(A1.44)	can	be	approximated	by	Rreal	=	Rnom	–	i	and	is	derived	from	the
Fisher	relationship	(see	Fisher	1930).4

Note	 that	 if	 there	 is	zero	or	very	 low	inflation,	 the	real	 rate	of	 return	will	be
equal	 to	 the	 nominal	 rate	 of	 return.	 If	 investments	 are	made	 in	 an	 inflationary
environment	and	the	nominal	rate	of	return	is	equal	to	the	rate	of	inflation	such
that	Rnom	 –	 i,	 then	 in	 real	 terms	 the	 rate	 of	 return	 is	 zero.	 This	 often	 leads	 to
negative	returns	where	rates	are	very	low;	for	example,	with	some	types	of	bank
accounts.	In	the	United	Kingdom	current	accounts	and	some	deposit	and	instant
access	 accounts	 are	 offered	with	 interest	 rates	 below	1%.	As	 the	 inflation	 rate
has	been	consistently	higher	than	1%	in	the	United	Kingdom	for	some	time	now,
account	values	will	be	declining	in	real	terms.



Average	rates	of	return
Where	an	investment	is	made	up	of	a	portfolio	of	assets	the	gain	on	the	portfolio
is	calculated	as	an	average	return.	An	average	is	also	used	when	measuring	the
return	on	a	single	asset	over	a	period	of	years.	The	two	main	methods	used	are
arithmetic	average	and	geometric	average.
The	expression	for	calculating	the	average	rate	of	return	is	given	in	(A1.45):

(A1.45)	



where
RA	is	the	average	arithmetic	rate	of	return
t	is	the	length	of	the	period
m	is	the	number	of	observations.

The	geometric	method	is	an	averaging	method	that	compounds	rates	of	return.
That	is,	if	£1	is	invested	in	the	first	period,	its	future	value	will	be	(1	+	R1)	at	the
end	of	the	period.	We	then	assume	that	£(1	+	R1)	is	invested	in	the	second	period,
and	at	the	end	of	period	2	the	investment	value	will	have	risen	to	the	value	at	the
beginning	 of	 period	 2	multiplied	 by	 the	 value	 of	 £1	 invested	 in	 period	 2.	We
illustrate	this	by	saying	that	the	investment	value	at	the	end	of	the	second	period
is	(1	+	R1)(l	+	R2).	More	formally	we	can	express	the	geometric	return	as:

(A1.46)	
where	 RG	 is	 the	 geometric	 rate	 of	 return	 and	 the	 symbol	 ∏	 means	 “take	 the
product	of”.5

The	geometric	average	can	be	considered	 to	be	 the	actual	growth	 rate	of	 the
assets.	 The	 arithmetic	 average	 should	 be	 used,	 on	 the	 other	 hand,	 when
estimating	the	average	performance	across	different	securities	for	one	period	of
time.	 The	 arithmetic	 average	 is	 also	 an	 unbiased	 estimate	 of	 future	 expected
rates	 of	 return,	 and	 will	 exceed	 the	 geometric	 average	 whenever	 the	 rates	 of
return	are	not	constant.



Indices
An	index	is	used	to	measure	the	rate	of	return	for	a	basket	of	securities.	In	the
United	 Kingdom	 the	 most	 familiar	 index	 is	 the	 FTSE-100,	 whose	 level	 is
faithfully	reported	daily	 in	 the	media.	The	FTSE-100	is	made	up	of	 the	 largest
100	 stocks,	 measured	 by	 market	 capitalisation,	 traded	 on	 the	 London	 Stock
Exchange.	 The	 change	 in	 its	 index	 value	 can	 be	 taken	 to	 reflect	 broadly	 the
overall	 performance	 of	 the	 stock	 market,	 although	 this	 is	 a	 very	 large
approximation	 since	 there	 are	 over	 5,000	 stocks	 listed	 on	 the	 London	market.
That	said,	an	index	level	is	often	a	useful	indicator,	and	it	is	rare	to	find	an	index
level	rising	if	the	general	health	of	the	economy	is	declining,	or	vice	versa.	There
is	a	wide	 range	of	 indices	used	across	markets	 internationally,	and	 they	are	all
used	to	measure	historical	returns	for	a	group	of	securities,	in	the	same	way	that
the	RPI	measures	the	rise	in	retail	prices.	Indices	are	also	used	as	a	benchmark
against	which	to	measure	a	fund	manager’s	performance.	They	are	differentiated
in	the	following	three	ways:

by	the	type	of	securities	included	in	them,	such	as	equities	or	bonds,	and	the
sector	 they	 are	 part	 of	 (for	 example,	 utilities	 stocks,	 or	 emerging	markets
stocks),	as	well	as	the	number	of	securities	included	in	each	index;
by	 the	way	 the	 index	 is	 adjusted	 for	 any	changes	 to	 its	 constituent	 stocks
(such	as	a	merger	or	takeover);
by	the	method	used	to	calculate	the	index	level.

There	 are	 three	 main	 types	 of	 index:	 price-weighted,	 value-weighted	 and
equally	weighted	 indices.	Let	 us	 look	 at	 the	way	 each	of	 these	 index	 levels	 is
calculated.

The	price-weighted	index
In	a	price-weighted	index	the	value	is	found	by	adding	all	the	security	prices	and
dividing	by	a	divisor.	The	value	of	a	price-weighted	index	at	time	t	is	given	by
(A1.47):

(A1.47)	



where
I	is	the	index	level
Pit
	is	the	price	of	asset	i	in	period	t

n	is	the	number	of	stocks	in	the	index.
The	divisor	 is	 a	number	 that	 is	 adjusted	periodically	 for	 stock	dividends	and

any	other	corporate	actions.
The	 price-weighted	 index	 return	 is	 a	 relatively	 simple	 concept.	 A	 fund

manager	who	wished	 to	 track	 such	 an	 index	would	 simply	 purchase	 the	 same
number	of	shares	of	each	stock	in	the	index.	The	Dow	Jones	Industrial	Average
index	 in	 the	United	States	 is	 an	 example	 of	 a	 price-weighted	 index.	However,
this	method	tends	to	result	in	higher	priced	stocks	having	greater	influence	in	the
level	of	the	index,	so	it	is	not	very	common.	The	value-weighted	index	has	been
designed	to	remove	this	bias.

The	value-weighted	index
A	 value-weighted	 index	 is	 based	 on	 the	 total	 market	 capitalisation	 of	 the
company	whose	 security	 is	 represented	 in	 the	 index.	The	 index	 level	 therefore
takes	into	account	share	value	rather	 than	the	absolute	price	level	of	 individual
stocks.
The	level	of	a	value-weighted	index	is	given	by	(A1.48):

(A1.48)	



where
Ni	is	the	number	of	shares	of	company	i	at	time	t
Pi	is	the	price	of	company	i	shares	at	time	t.

The	numerator	100	is	taken	to	be	the	starting	value	of	the	index.	Therefore	if
calculating	the	level	of	the	FTSE-100	one	would	use	1,000	in	the	numerator,	as
this	index	was	re-based	to	1,000	in	1984.
The	level	of	a	value-weighted	index	is	not	affected	by	a	corporate	action	such

as	a	dividend	payment	or	a	rights	issue,	and	this	is	considered	to	be	an	advantage
of	the	method	over	the	price-weighted	index	valuation.



The	equal	weight	index
This	 index	 is	 calculated	 by	 assigning	 the	 same	 weight	 to	 each	 constituent
security	regardless	of	the	security’s	price	or	the	company’s	market	capitalisation.
If	 a	 fund	manager	wished	 to	 replicate	 the	performance	of	 an	equally	weighted
index,	she	would	purchase	an	equal	cash	amount	of	each	security.	There	are	two
ways	to	calculate	the	value	of	an	equally	weighted	index:	the	arithmetic	method
and	 the	 geometric	method.	 In	 both	 cases	 the	 rate	 of	 return	measured	 for	 each
security	 over	 a	 specific	 period	 (usually	 one	 day)	 is	 measured.	 The	 arithmetic
method	value	is	given	by	(A1.49):

(A1.49)	

where	 	 is	 the	 arithmetic	 average	 of	 the	 rates	 of	 return	 of	 all	 the	 index
securities.
The	geometric	method,	 as	 its	 name	 suggests,	 takes	 the	geometric	 average	of

the	return	for	each	security	in	the	index	over	a	specified	time	period.	The	value
is	give	by:

(A1.50)	
In	general	 the	arithmetic	method	produces	higher	values	over	 time	compared

to	the	geometric	method.



Bond	indices
In	 the	 same	 way	 as	 the	 more	 familiar	 equity	 market	 indices,	 bond	 indices
measure	 the	 return	 generated	 by	 a	 basket	 of	 fixed	 income	 stocks.	 Unlike	 an
equity	index	such	as	the	Dow	or	the	FTSE-100,	however,	a	bond	index	presents
some	 complications	 that	 may	 make	 index	 valuation	 problematic.	 First,	 since
bonds	 are	 always	 approaching	 in	 maturity,	 and	 because	 some	 are	 redeemed
early,	the	set	of	bonds	in	a	basket	changes	more	frequently	than	the	shares	in	an
equity	 index.	 If	we	consider	an	hypothetical	 international	“ten-year	benchmark
index”,	as	a	bond	falls	to	less	than,	say,	eight	years	maturity,	it	may	be	replaced
by	 the	 current	 ten-year	 benchmark	 bond.	 This	 will	 have	 different	 risk
characteristics	to	the	bond	it	replaced	and	will	trade	differently	in	the	market	as	a
result.	As	the	constituents	of	a	bond	index	have	to	change	more	frequently,	we
may	 not	 always	 be	 comparing	 like-for-like	when	we	 consider	 historical	 index
values.	 There	 is	 also	 the	 issue	 of	 bond	 coupon	 payments,	 which	 make	 up	 a
significant	 proportion	 of	 a	 bond’s	 overall	 return,	 and	which	must	 therefore	 be
incorporated	in	the	index	valuation.	Nevertheless	bond	indices	are	important	for
the	same	reason	that	equity	indices	are,	and	form	the	benchmark	against	which
fund	 managers’	 performance	 is	 measured.	 There	 are	 also	 “synthetic”	 indices
whose	 constituents	 are	 structured	 finance	 securities,	 and	 to	 which	 credit
derivatives	contracts	are	sometimes	linked.

Table	A1.3	Discount	factor	table





1	 If	we	multiply	 both	 sides	 of	 (A1.18)	 by	 1	+	 r	 and	 then	 subtract	 the	 result
from	(A1.18)	we	obtain:

2	The	process	is:

3	Higson,	C.	(1995),	Business	Finance,	Oxford,	Butterworth.
4	Fisher,	I.	1930,	The	Theory	of	Interest,	Macmillan,	New	York.

5	For	example,	 	means	y	=	(x1)(x2)(x3)(x4)(x5).



Glossary

A

A	note:	A	tranche	of	a	structured	finance	vehicle	such	as	a	CDO	that	is	senior	to
other	note	tranches.
ABCP:	Asset-backed	commercial	paper.
ABS:	Asset-backed	security.
Accreting:	 An	 accreting	 principal	 is	 one	 that	 increases	 during	 the	 life	 of	 the
deal.	See	amortising,	bullet.
Accreting	swap:	Swap	whose	notional	amount	 increases	during	 the	 life	of	 the
swap	(opposite	of	amortising	swap).
Accrued	interest:	The	proportion	of	interest	or	coupon	earned	on	an	investment
from	the	previous	coupon	payment	date	until	the	value	date.
Accumulated	value:	The	same	as	future	value.
ACT/360:	A	day/year	count	convention	taking	the	number	of	calendar	days	in	a
period	and	a	“year”	of	360	days.
ACT/365:	A	day/year	convention	taking	the	number	of	calendar	days	in	a	period
and	a	“year”	of	365	days.	Under	the	ISDA	definitions	used	for	interest-rate	swap
documentation,	ACT/365	means	the	same	as	ACT/ACT.
ACT/ACT:	A	day/year	count	convention	taking	the	number	of	calendar	days	in
a	 period	 and	 a	 year	 equal	 to	 the	 number	 of	 days	 in	 the	 current	 coupon	period
multiplied	by	 the	 coupon	 frequency.	For	 an	 interest	 rate	 swap,	 that	part	 of	 the
interest	 period	 falling	 in	 a	 leap	 year	 is	 divided	 by	 366	 and	 the	 remainder	 is
divided	by	365.
Add-on	 factor:	 Simplified	 estimate	 of	 the	 potential	 future	 increase	 in	 the
replacement	cost,	or	market	value,	of	a	derivative	transaction.
Advanced	 IRB	 (AIRB):	 The	 advanced	 internal	 ratings-based	 approach	 of	 the
Basel	 II	 regulations.	 The	 AIRB	 is	 one	 of	 two	 internal	 credit-ratings	 based
approaches	allowed	under	Basel	II	to	calculate	regulatory	capital	requirement	for
credit	 risk,	 with	 the	 other	 being	 the	 foundation	 IRB	 approach.	 Under	 AIRB,
banks	and	financial	institutions	are	allowed	to	provide	their	own	internal	data	to



calculate	probability	of	default,	exposure-at-default	and	 loss-given-default.	The
actual	calculations	of	credit	risk	based	on	this	data	must	be	undertaken	using	the
Basel	II	model.
Advanced	 measurement	 approach	 (AMA):	 The	 BIS	 methodology	 for
calculating	operational	risk	capital	requirements	based	on	a	bank’s	internal	data.
Agent:	A	participant	 in	 the	 financial	markets,	 such	as	a	broker	or	a	custodian,
who	undertakes	transactions	on	behalf	of	(principal)	clients.
Aggregated	 exposure:	 The	 gross	 amount	 of	 all	 types	 of	 debt	 exposure	 on	 a
banking	book	or	portfolio.
All-in	price:	See	“dirty	price”.
All	or	nothing:	Digital	option.	This	option’s	put	(call)	pays	out	a	predetermined
amount	(“the	all”)	 if	 the	 index	 is	below	(above)	 the	strike	price	at	 the	option’s
expiration.	 The	 amount	 by	 which	 the	 underlying	 index	 is	 below	 (above)	 the
strike	is	irrelevant;	the	payout	will	be	all	or	nothing.
Alpha:	Under	Basel	II	rules	for	operational	risk,	a	or	alpha	is	the	multiplier	that
is	used	to	calculate	the	operational	risk	regulatory	capital	charge.	The	level	is	set
at	 15%.	 In	 the	 fund	management	 industry,	 a	 term	 used	 to	 refer	 to	 the	 above-
market	 return	 generated	 by	 a	 fund,	 and	 attributed	 to	 the	 skills	 of	 the	 fund
manager.
American:	An	American-style	option	is	one	that	may	be	exercised	at	any	time
between	trade	inception	and	option	expiry.
American	option:	An	option	that	may	be	exercised	at	any	time	during	its	life.
Amortising:	A	financial	instrument	whose	nominal	principal	amount	decreases
in	 size	during	 its	 life.	An	amortising	principal	 is	one	 that	decreases	during	 the
life	of	a	deal,	or	is	repaid	in	stages	during	a	loan.	Amortising	an	amount	over	a
period	of	time	also	means	accruing	for	it	pro	rata	over	the	period.	See	accreting,
bullet.
Annuity:	 An	 investment	 providing	 a	 series	 of	 (generally	 equal)	 future	 cash
flows.
Appreciation:	An	increase	 in	 the	market	value	of	a	currency	in	 terms	of	other
currencies.	See	depreciation,	revaluation.
Arbitrage:	The	process	of	buying	securities	in	one	country,	currency	or	market,
and	selling	identical	securities	in	another	to	take	advantage	of	price	differences.
When	 this	 is	 carried	 out	 simultaneously,	 it	 is	 in	 theory	 a	 risk-free	 transaction.
There	are	many	forms	of	arbitrage	transactions.	For	instance,	in	the	cash	market



a	bank	might	issue	a	money	market	instrument	in	one	money	centre	and	invest
the	 same	 amount	 in	 another	 centre	 at	 a	 higher	 rate,	 such	 as	 an	 issue	 of	 three-
month	 US	 dollar	 CDs	 in	 the	 United	 States	 at	 5.5%	 and	 a	 purchase	 of	 three-
month	 Eurodollar	 CDs	 at	 5.6%.	 In	 the	 futures	market	 arbitrage	might	 involve
buying	three-month	contracts	and	selling	forward	six-month	contracts.
Arbitrage	CDO:	A	collateralised	debt	obligation	(CDO)	that	has	been	issued	by
an	asset	manager	and	in	which	the	collateral	is	purchased	solely	for	the	purpose
of	 securitising	 it	 to	 exploit	 the	 difference	 in	 yields	 (“arbitrage”)	 between	 the
underlying	market	and	securitisation	market.
Arbitrageur:	Someone	who	undertakes	arbitrage	trading.
ARCH:	 (autoregressive	 conditional	 heteroscedasticity)	 A	 discrete-time	 model
for	a	random	variable.	It	assumes	that	variance	is	stochastic	and	is	a	function	of
the	variance	of	previous	time	steps	and	the	level	of	the	underlying.
Arithmetic	mean:	The	average.
Asian:	 An	 Asian	 option	 takes	 the	 average	 value	 of	 the	 underlying	 over	 the
option’s	life.
Asian	option:	See	above.
Ask:	The	offered	price,	in	repo	transactions	the	rate	at	which	the	market	“sells”
stock;	 in	other	words,	 the	rate	at	which	 it	pays	money	on	borrowed	funds.	See
offer.
Asset:	Probable	future	economic	benefit	obtained	or	controlled	as	a	result	of	past
events	or	transactions.	Generally	classified	as	either	current	or	long-term.
Asset	 allocation:	 Distribution	 of	 investment	 funds	 within	 an	 asset	 class	 or
across	 a	 range	 of	 asset	 classes	 for	 the	 purpose	 of	 diversifying	 risk	 or	 adding
value	to	a	portfolio.
Asset	 and	 liability	management	 (ALM):	 The	 practice	 of	 matching	 the	 term
structure	 and	 cash	 flows	 of	 an	 organisation’s	 asset	 and	 liability	 portfolios	 to
maximise	 returns	 and	 minimise	 risk.	 A	 simple	 example	 is	 a	 bank	 using	 an
interest-rate	swap	to	convert	a	fixed-rate	loan	(asset)	to	match	the	interest	basis
of	its	floating-rate	deposits	(liability).
Asset	and	liability	management	committee	(ALCO):	A	committee	comprised
of	 (among	 others)	 the	 Head	 of	 Treasury,	 CEO	 and	 CFO,	 which	 determines
overall	bank	policy	and	strategy	on	asset-liability	management.
Asset	securitisation:	The	process	whereby	loans,	receivables	and	other	illiquid
assets	in	the	balance	sheet	are	packaged	into	interest-bearing	securities	that	offer



attractive	investment	opportunities.
Asset	swap:	An	interest-rate	swap	or	currency	swap	used	in	conjunction	with	an
underlying	asset	such	as	a	bond	investment.	See	liability	swap.
Asset	swap	spread	(ASW):	The	spread	over	Libor	that	is	received	by	the	person
selling	the	asset	swap.	This	spread	reflects	the	credit	quality	of	the	asset.
Asset-backed	 loan	 notes	 (ABN):	 Another	 expression	 for	 asset-backed
securities.	See	ABS.
Asset-backed	 securities	 (ABS):	 Securities	 that	 have	 been	 issued	 by	 a	 special
purpose	 legal	 entity	 (SPV)	 and	 which	 are	 backed	 by	 principal	 and	 interest
payments	 on	 existing	 assets,	 which	 have	 been	 sold	 to	 the	 SPV	 by	 the	 deal
originator.	 These	 assets	 can	 include	 commercial	 bank	 loans,	 credit	 card	 loans,
auto	 loans,	 equipment	 lease	 receivables	 and	 so	 on.	 Also	 defined	 as	 security
which	is	collaterised	by	specific	assets	-such	as	mortgages	–	rather	than	by	the
intangible	creditworthiness	of	the	issuer.
Asset-risk	 benchmark:	 Benchmark	 against	 which	 the	 riskiness	 of	 a
corporation’s	 assets	 may	 be	 measured.	 In	 sophisticated	 corporate	 risk
management	strategies	the	dollar	risk	of	the	liability	portfolio	may	be	managed
against	an	asset-risk	benchmark.
Asset-sensitivity	estimates:	Estimates	of	the	effect	of	risk	factors	on	the	value
of	assets.
Assured	 payment:	 A	 payment	 generated	 by	 an	 irrevocable	 instruction
simultaneously	with	the	movement	of	securities	between	counterparty	accounts,
which	occurs	for	example	in	CREST/CGO.
At-the-money	 (ATM):	 An	 option	 is	 at-the-money	 if	 the	 current	 value	 of	 the
underlying	is	the	same	as	the	strike	price.	See	in-the-money,	out-of-the-money.
Auction:	 A	method	 of	 issue	where	 institutions	 submit	 bids	 to	 the	 issuer	 on	 a
price	or	yield	basis.	Auction	rules	vary	considerably	across	markets.
Average	cap:	Also	known	as	an	average	rate	cap,	a	cap	on	an	average	interest
rate	 over	 a	 given	 period	 rather	 than	 on	 the	 rate	 prevailing	 at	 the	 end	 of	 the
period.	See	also	average	price	(rate)	option.
Average	life:	The	weighted-average	life	of	a	bond,	the	estimated	time	to	return
principal	 based	 on	 an	 assumed	prepayment	 speed.	 It	 is	 the	 average	 number	 of
years	that	each	unit	of	unpaid	principal	remains	outstanding.
Average	price	(rate)	option:	Option	on	a	currency’s	average	exchange	rate	or
commodity’s	 average	 spot	 price	 in	 which	 four	 variables	 have	 to	 be	 agreed	 to



between	 buyer	 and	 seller:	 the	 premium,	 the	 strike	 price,	 the	 source	 of	 the
exchange	rate	or	commodity	price	data	and	the	sampling	interval	(each	day,	for
example).	At	the	end	of	the	life	of	the	option	the	average	spot	exchange	rate	is
calculated	and	compared	with	the	strike	price.	A	cash	payment	is	then	made	to
the	buyer	of	the	option	that	 is	equal	 to	the	face	amount	of	the	option	times	the
difference	 between	 the	 two	 rates	 (assuming	 the	 option	 is	 in-the-money;
otherwise	it	expires	worthless).
Average	worst	case	exposure:	The	expression	of	an	exposure	 in	 terms	of	 the
average	of	the	worst	case	exposure	over	a	given	period.

B
Back-testing:	 The	 validation	 of	 a	 model	 by	 feeding	 it	 historical	 data	 and
comparing	the	results	with	historical	reality.
Backwardation:	The	case	when	the	cash	or	spot	price	of	a	commodity	is	greater
than	 its	 forward	 price.	 A	 backwardation	 occurs	 when	 there	 exists	 insufficient
supply	 to	 satisfy	 nearby	 demand	 in	 a	 commodity	 market.	 The	 size	 of	 the
backwardation	is	determined	by	differences	between	supply	and	demand	factors
in	the	nearby	positions	compared	with	the	same	factors	on	the	forward	position.
It	is	also	known	as	a	back.	See	contango.
Balance	sheet:	Statement	of	the	financial	position	of	an	enterprise	at	a	specific
point	in	time,	giving	assets,	liabilities	and	shareholders’	equity.
Balance	 sheet	 CDO:	 A	 CDO	 backed	 by	 a	 static	 pool	 of	 assets	 that	 were
previously	on	the	balance	sheet	of	the	originator.
Band:	The	Exchange	Rate	Mechanism	 (ERM	II)	 of	 the	European	Union	 links
the	currencies	of	EU	members	that	are	not	members	of	the	euro,	such	as	Estonia
and	Malta,	 in	 a	 system	 that	 limits	 the	 degree	 of	 fluctuation	 of	 each	 currency
against	the	euro	within	a	band	either	side	of	an	agreed	par	value.
Bank	exposure:	Under	Basel	II	rules	for	credit	risk	exposure	capital,	this	is	the
exposure	 arising	 from	 exposure	 to	 banks	 and	 financial	 institutions	 under
regulatory	supervision.	It	also	includes	exposure	to	public-sector	bodies	that	are
treated	 as	 banks	 under	 the	 Basel	 II	 standardised	 approach,	 and	 certain	 multi-
lateral	 development	 banks	 that	 do	 not	 meet	 the	 0%	 risk-weight	 of	 the
standardised	approach.
Bank	 for	 International	 Settlements	 (BIS):	 The	 international	 body	 set	 up	 in



1930	 to	 encourage	 cooperation	 among	 central	 banks	 and	 promote	 stable
monetary	 policy,	 based	 in	 Basel,	 Switzerland.	 Its	 original	 purpose	 was	 to
manage	the	transfer	of	reparation	payments	from	Germany	to	various	countries
under	 the	 Treaty	 of	 Versailles	 signed	 in	 1919.	 Under	 its	 later	 objectives	 of
monetary	 policy	 cooperation	 and	 coordination	 it	 established	 the	 Basel	 I	 and
Basel	II	rules	of	regulatory	capital	requirements.
Banker’s	acceptance:	See	Bill	of	Exchange.
Banking	 book:	 As	 described	 under	 Bank	 rules	 and	 the	 EU	 capital	 adequacy
directives	 (CAD),	 a	 bank’s	 outstanding	 transactions	 that	 relate	 to	 customer
lending	 or	 long-term	 investments.	 Includes	 assets	 that	 create	 exposure	 to
sovereigns,	corporates,	individuals	and	other	bodies,	and	that	are	held	primarily
to	maturity.
Barrier	option:	A	barrier	option	is	one	that	ceases	to	exist,	or	starts	to	exist,	if
the	underlying	reaches	a	certain	barrier	level.	See	knock	in/out.
Base	 currency:	Exchange	 rates	 are	quoted	 in	 terms	of	 the	number	of	 units	 of
one	currency	(the	variable	or	counter	currency)	 that	corresponds	 to	one	unit	of
the	other	currency	(the	base	currency).
Basel	 Committee:	 The	 Basel	 committee	 on	 banking	 supervision,	 a	 group	 of
central	banks	and	financial	institutions	from	the	G10	countries,	set	up	to	produce
common	standards	in	international	banking	and	hence	to	reduce	systemic	risk	in
the	financial	system.
Basel	rules:	The	set	of	rules	that	require	banks	to	set	aside	a	minimum	level	of
capital	to	back	assets.	Now	known	as	Basel	I	because	they	are	being	replaced	by
new	rules	(Basel	II)	from	the	end	of	2007.
Basic	 indicator	approach	 (BIA):	With	 regard	 to	 the	Operational	Risk	 capital
calculation	for	Basel	II,	a	method	that	uses	one	indicator	to	represent	the	entire
operational	 risk	 for	a	bank,	 from	which	 the	charge	 is	calculated.	The	approach
uses	a	single	performance	measure,	such	as	gross	revenue,	as	the	basic	indicator.
Basis:	The	underlying	cash-market	price	minus	the	futures	price.	In	the	case	of	a
bond	 futures	 contract,	 the	 futures	 price	 must	 be	 multiplied	 by	 the	 conversion
factor	for	the	cash	bond	in	question.
Basis	points:	In	interest-rate	quotations,	0.01%.
Basis	risk:	A	form	of	market	risk	that	arises	whenever	one	kind	of	risk	exposure
is	 hedged	 with	 an	 instrument	 that	 behaves	 in	 a	 similar,	 but	 not	 necessarily
identical	way.	 For	 instance,	 a	 bank	 trading	 desk	may	 use	 three-month	 interest



rate	 futures	 to	 hedge	 it	 commercial	 paper	 or	 a	 euronote	 program.	 Although
eurocurrency	 rates,	 to	 which	 futures	 prices	 respond,	 are	 well	 correlated	 with
commercial	 paper	 rates	 they	 do	 not	 always	 move	 in	 lock	 step.	 If	 therefore
commercial	paper	rates	move	by	10	basis	points,	but	futures	prices	dropped	by
only	seven	basis	points,	the	three-points	gap	would	be	the	basis	risk.
Basis	 swap:	 An	 interest-rate	 swap	 where	 both	 legs	 are	 based	 on	 floating-rate
payments.
Basis	 trade:	Buying	 the	basis	means	 selling	a	 futures	 contract	 and	buying	 the
commodity	or	instrument	underlying	the	futures	contract.	Selling	the	basis	is	the
opposite.
Basis	trading:	Simultaneous	trading	in	a	derivative	contract	(normally	a	futures
contract)	and	the	underlying	asset.	The	purpose	of	basis	trading	is	to	exploit	an
arbitrage-type	profit	potential,	or	to	cover	a	short	derivative	position.	Arbitrage
basis	trading	is	designed	to	take	advantage	of	mispricing	of	cash	and/or	futures,
or	is	based	on	speculation	that	the	basis	risk	will	change.
Basket	 option:	 Option	 based	 on	 an	 underlying	 basket	 of	 bonds,	 currencies,
equities	or	commodities.
BBA:	British	Bankers	Association.
Bear	spread:	A	spread	position	taken	with	the	expectation	of	a	fall	in	value	in
the	underlying.
Bearer	bond:	A	bond	for	which	physical	possession	of	the	certificate	is	proof	of
ownership.	 The	 issuer	 does	 not	 know	 the	 identity	 of	 the	 bondholder.
Traditionally,	 the	 bond	 carries	 detachable	 coupons,	 one	 for	 each	 interest
payment	date,	which	are	posted	to	the	issuer	when	payment	is	due.	At	maturity
the	 bond	 is	 redeemed	 by	 sending	 in	 the	 certificate	 for	 repayment.	 These	 days
bearer	 bonds	 are	 usually	 settled	 electronically,	 and	 while	 no	 register	 of
ownership	is	kept	by	the	issuer,	coupon	payments	may	be	made	electronically.
Benchmark:	A	bond	whose	terms	set	a	standard	for	the	market.	The	benchmark
usually	 has	 the	 greatest	 liquidity,	 the	 highest	 turnover	 and	 is	 usually	 the	most
frequently	 quoted.	 It	 also	 usually	 trades	 expensive	 to	 the	 yield	 curve,	 due	 to
higher	demand	for	it	among	institutional	investors.
Beta:	 In	 the	context	of	Basel	 II,	Beta	or	b	 is	a	 fixed	percentage	defined	 in	 the
Basel	II	rules	for	calculating	the	regulatory	capital	charge	under	the	standardised
approach	for	operational	risk.	The	beta	relates	the	level	of	required	capital	to	the
level	of	the	gross	income	for	each	of	the	following	eight	business	lines:



retail	banking	12%
asset	management	12%
retail	brokerage	12%
commercial	banking	15%
agency	services	15%
corporate	finance	18%
trading	and	sales	18%
payment	and	sales	18%.

In	 the	equity	market,	beta	 is	 the	sensitivity	of	a	stock	 relative	 to	swings	 in	 the
overall	market.	The	market	has	a	beta	of	one,	so	a	stock	or	portfolio	with	a	beta
greater	than	one	will	rise	or	fall	more	than	the	overall	market,	whereas	a	beta	of
less	than	one	means	that	the	stock	is	less	volatile.
Bid:	The	price	at	which	a	market-maker	will	buy	bonds.	A	tight	bid-offer	spread
is	 indicative	 of	 a	 liquid	 and	 competitive	market.	 The	 bid	 rate	 in	 a	 repo	 is	 the
interest	rate	at	which	the	dealer	will	borrow	the	collateral	and	lend	the	cash.	See
offer.	In	the	repo	market,	the	repo	rate	that	the	cash	investor	demands	from	the
seller;	 to	“bid”	 for	 stock	–	 that	 is,	 lend	 the	cash.	This	 is	 the	same	 terminology
and	price	quote	as	for	CDs.	The	repo	buyer	is	the	cash	lender,	and	has	actually
traded	a	reverse	repo.
Bid-offer:	The	two-way	price	at	which	a	market	will	buy	and	sell	stock.
Big	figure:	In	a	foreign	exchange	quotation,	the	exchange	rate	omitting	the	last
two	decimal	places.	For	example,	when	EUR/USD	is	1.1910/20,	the	big	figure	is
1.19.	See	points.
Bilateral	 netting:	 The	 ability	 to	 offset	 amounts	 owed	 to	 a	 counterparty	 under
one	 contract	 against	 amounts	 owed	 to	 the	 same	 counterparty	 under	 another
contract;	 for	 example,	 where	 both	 transactions	 are	 governed	 by	 one	 master
agreement.	Also	known	as	“cherry-picking”.	Formally	defined	as	an	agreement
between	two	counterparties	whereby	the	value	of	all	transactions	on	which	funds
are	owed	is	offset	against	the	value	of	transactions	where	funds	are	due,	resulting
in	a	single	net	exposure	amount	owed	by	one	counterparty	to	the	other.	Bilateral
netting	 can	 cover	 the	 entire	 range	 of	 products,	 including	 repo,	 swaps,	 and
options,	to	produce	one	net	exposure.
Bill:	A	bill	of	exchange	is	a	payment	order	written	by	one	person	(the	drawer)
to	another,	directing	 the	 latter	 (drawee)	 to	pay	a	certain	amount	of	money	at	a
future	date	to	a	third	party.	A	bill	of	exchange	is	a	bank	draft	when	drawn	on	a



bank.	 By	 accepting	 the	 draft,	 a	 bank	 agrees	 to	 pay	 the	 face	 value	 of	 the
obligation	 if	 the	 drawer	 fails	 to	 pay,	 hence	 the	 term	 bankers	 acceptance.	 A
Treasury	 bill,	 or	 T-bill,	 is	 short-term	 government	 paper	 of	 up	 to	 one	 year’s
maturity,	sold	at	a	discount	to	principal	value	and	redeemed	at	par.
Bill	 of	 exchange:	 A	 short-term,	 zero-coupon	 debt	 issued	 by	 a	 company	 to
finance	commercial	trading.	If	it	is	guaranteed	by	a	bank,	it	becomes	a	banker’s
acceptance.
Binary	default	swap:	See	digital	credit	default	swap.
Binomial	 pricing	 model:	 A	 tool	 for	 valuing	 an	 option	 based	 on	 building	 a
binomial	tree	of	all	the	possible	paths	both	up	and	down	that	the	underlying	asset
price	might	take,	from	start	until	expiry.	It	assumes	each	up	or	down	move	is	by
a	given	amount.
Binomial	tree:	A	mathematical	model	to	value	options,	based	on	the	assumption
that	the	value	of	the	underlying	can	move	either	up	or	down	a	given	extent	over
a	given	short	time.	This	process	is	repeated	many	times	to	give	a	large	number	of
possible	paths	(the	“tree”)	that	the	value	could	follow	during	the	option’s	life.
BIS:	Bank	for	International	Settlements.
Black-Scholes:	A	widely	used	option-pricing	formula	devised	by	Fischer	Black
and	Myron	Scholes	and	published	in	1973.
Blended	 interest-rate	 swap:	 Result	 of	 adding	 a	 forward	 swap	 to	 an	 existing
swap	and	blending	the	rates	over	the	total	life	of	the	transaction.
Bloomberg:	 The	 trading,	 analytics	 and	 news	 service	 produced	 by	 Bloomberg
LP;	also	used	to	refer	to	the	terminal	itself.
BoE:	Bank	of	England.
Bond	basis:	An	interest	rate	is	quoted	on	a	bond	basis	if	 it	 is	on	an	ACT/365,
ACT/ACT	or	30/360	basis.	In	the	short	term	(for	accrued	interest,	for	example),
these	three	are	different.	Over	a	whole	(non-leap)	year,	however,	they	all	equate
to	1.	In	general,	the	expression	“bond	basis”	does	not	distinguish	between	them
and	is	calculated	as	ACT/365.	See	money	market	basis.
Bonds	borrowed:	Stock	borrowed	in	a	stock-lending	transaction.
Bond	 futures:	 Contracts	 traded	 on	 a	 recognised	 futures	 exchange	 that	 are
standardised	agreements	to	buy	or	sell	a	fixed	nominal	amount	of	a	government
bond.	 The	 contract	 is	 based	 on	 a	 “notional”	 bond,	 and	 a	 specified	 basket	 of
actual	bonds	may	be	delivered	against	the	contract.



Bond-equivalent	yield:	The	yield	that	would	be	quoted	on	a	US	treasury	bond
which	is	trading	at	par	and	which	has	the	same	economic	return	and	maturity	as
a	given	T-bill.
Bond	 Market	 Association:	 Formerly	 known	 as	 the	 Public	 Securities
Association	 (PSA),	 and	 now	 the	 Securities	 Industry	 and	 Financial	 Markets
Association	 (SIFMA),	 this	 is	 the	 trade	 association	 of	 the	 US	 domestic	 bond
market.	As	the	PSA	it	produced	the	original	master	repo	agreement	for	use	in	the
US	dollar	market,	subsequently	used	at	the	basis	for	the	PSA/ISMA	master	repo
agreement	used	in	international	repo	markets.
Bootstrapping:	Building	up	successive	zero-coupon	yields	from	a	combination
of	coupon-bearing	yields.
Borrower:	In	a	classic	repo,	the	counterparty	that	is	taking	stock,	in	other	words
lending	 cash.	 In	 stock-lending,	 the	counterparty	borrowing	a	 specified	 security
and	supplying	cash	or	stock	as	collateral.
BPV:	Basis-point	value.	The	price	movement	due	to	a	one	basis-point	change	in
yield.
Brass/Fangmeyer:	A	method	for	calculating	the	yield	of	a	bond	similar	 to	 the
Moosmuller	method,	but	in	the	case	of	bonds	that	pay	coupons	more	frequently
than	annually,	using	a	mixture	of	annual	and	less	than	annual	compounding.
Break	forward:	A	product	equivalent	to	a	straightforward	option,	but	structured
as	a	forward	deal	at	an	off-market	rate	that	can	be	reversed	at	a	penalty	rate.
Broken	date:	A	maturity	date	other	than	the	standard	ones	(such	as	one	week,
one,	 two,	 three,	 six	 and	12	months)	normally	quoted.	Also	known	as	 a	 “cock-
date”	by	FRA	traders.
Broker:	An	intermediary	who	acts	as	a	broker	for	repo	transactions,	either	on	a
matched	principal	or	name-passing	basis.
Broker-dealers:	Members	 of	 stock	 exchanges	who	may	 intermediate	 between
customers	 and	market-makers;	may	 also	 act	 as	 principals,	 transacting	 business
with	customers	from	their	own	holdings	of	stock.
Bull	spread:	A	spread	position	in	options	taken	with	the	expectation	of	a	rise	in
value	in	the	underlying.
Bulldog:	 Sterling	 domestic	 bonds	 issued	 by	 non-UK	 domiciled	 borrowers.
These	 bonds	 trade	 under	 a	 similar	 arrangement	 to	 gilts	 and	 are	 settled	 via	 the
Central	Gilts	Office	(now	CREST).
Bullet:	 A	 loan/deposit	 has	 a	 bullet	 maturity	 if	 the	 principal	 is	 all	 repaid	 at



maturity.	See	amortising.
Butterfly:	Either	an	option	spread	that	comprises	the	purchase	of	a	call	(or	put)
combined	with	the	purchase	of	another	call	(or	put)	at	a	different	strike,	plus	the
sale	of	two	calls	at	a	mid-way	strike,	or,	a	bond	spread	of	one	short	position	and
a	long	position	in	two	other	bonds.
Buy/sell-back	(Buy/sell-back	or	sell/buy-back):	A	sale	and	spot	purchase	(for
forward	settlement)	of	securities	transacted	simultaneously.	It	is	not	specifically
repo	but	has	the	same	effect	and	intent,	and	consists	of	a	simultaneous	matching
purchase	and	sale	of	the	same	quantity	of	securities	for	different	value	dates.	The
UK’s	Gilt	 Repo	Code	 recommends	 that	 buy/sell-backs	 should	 only	 be	 carried
out	under	a	master	agreement	with	the	same	protections	as	those	in	the	Gilt	Repo
Legal	 Agreement.	 A	 buy/sell-back	 is	 equivalent	 to	 a	 reverse	 repo,	 while	 a
sell/buy-back	is	equivalent	to	a	repo.	Opposite	of	sell/buy-back.

C
Cable:	The	exchange	rate	for	sterling	against	the	US	dollar.
CAD:	The	European	Union’s	Capital	Adequacy	Directive.
Calendar	spread:	The	simultaneous	purchase/sale	of	a	futures	contract	for	one
date	and	the	sale/purchase	of	a	similar	futures	contract	for	a	different	date.	See
spread.
Call	option:	An	option	to	purchase	the	commodity	or	instrument	underlying	the
option.	See	put.
Call	price:	The	price	at	which	the	issuer	can	call	in	a	bond	or	preferred	bond.
Callable	bond:	A	bond	that	provides	the	borrower	with	an	option	to	redeem	the
issue	before	the	original	maturity	date.	In	most	cases	certain	terms	are	set	before
the	issue,	such	as	the	date	after	which	the	bond	is	callable	and	the	price	at	which
the	issuer	may	redeem	the	bond.
Calling	the	mark:	The	process	of	calling	for	margin	to	be	reinstated	following	a
mark-to-market	revaluation	of	a	repo	transaction.
Cancelable	 swap:	 Swap	 in	 which	 the	 payer	 of	 the	 fixed	 rate	 has	 the	 option,
usually	exercisable	on	a	specified	date,	to	cancel	the	deal	(see	also	swaption).
Cap:	A	series	of	borrower’s	IRGs,	designed	to	protect	a	borrower	against	rising
interest	rates	on	each	of	a	series	of	dates.



Capital	 adequacy:	 A	 measure	 of	 a	 bank	 or	 financial	 institution’s	 financial
resources	to	enable	it	to	meet	its	business	and	regulatory	obligations.
Capital	 adequacy	 ratio:	 A	 ratio	 calculated	 to	 meet	 banking	 regulators’
requirements,	and	made	up	of	the	size	of	a	bank’s	own	funds	(available	capital
and	 reserves)	 as	 a	 proportion	of	 its	 risky	 assets	 (the	 funds	 it	 has	 lent	 to	 credit
risky	borrowers).
Capital	asset	pricing	model	(CAPM):	An	equity	pricing	methodology.
Capital	 market:	 Long-term	 market	 (generally	 longer	 than	 one	 year)	 for
financial	instruments.	See	money	market.
Capital	 ratio:	 Under	 Basel	 I,	 the	 minimum	 ratio	 of	 capital	 to	 risk-weighted
assets.	Under	Basel	II	a	different	approach	will	apply:	 the	denominator	or	 total
risk-weighted	 assets	 is	 determined	 by	multiplying	 the	 capital	 requirements	 for
market	risk	and	operational	risk	by	12.5	and	then	adding	the	result	to	the	sum	of
risk-weighted	 assets	 set	 for	 credit	 risk.	 Note	 that	 12.5	 is	 the	 reciprocal	 of	 the
original	Basel	I	minimum	capital	ratio	of	8%.
Capped	 option:	 Option	where	 the	 holder’s	 ability	 to	 profit	 from	 a	 change	 in
value	of	the	underlying	is	subject	to	a	specified	limit.
Caption:	Option	on	a	cap.
Cash:	See	cash	market.
Cash-and-carry:	 An	 arbitrage	 trade	 in	 which	 a	 trader	 sells	 a	 bond	 futures
contract	and	simultaneously	buys	the	CTD	bond,	to	lock	in	perceived	mispricing
in	the	implied	future	price	of	the	bond.	A	reverse	cash-and-carry	is	a	purchase	of
futures	against	a	sale	of	cash	bonds.	The	key	measure	to	analyse	is	the	repo	rate
for	 the	 CTD,	 and	 whether	 the	 CTD	 is	 expected	 to	 be	 unchanged	 on	 futures
expiry.	 For	 the	 strategy	 to	 be	 successful	 the	 futures	 contract	 must	 be
theoretically	expensive	compared	to	the	cash.	The	value	of	the	futures	contract	is
determined	 by	 reference	 to	 the	 implied	 repo	 rate;	 if	 the	 implied	 repo	 rate	 is
higher	 than	 the	 actual	market	 repo	 rate,	 then	 the	 futures	 contract	 is	 said	 to	 be
cheap.
Cash-flow	 CDO:	 A	 CDO	 that	 is	 structured	 by	 securitising	 bonds	 or	 loans,
undertaken	by	selling	these	assets	to	an	issuing	company	(“SPV”)	that	funds	this
purchase	through	the	issue	of	note	liabilities.	The	buyers	of	the	notes	take	on	the
credit	risk	of	the	securitised	assets.
Cash	market:	The	market	 in	 full	 cash	 instruments,	 as	 opposed	 to	 derivatives,
for	 which	 the	 full	 nominal	 value	 is	 paid	 for	 up	 front	 on	 purchase.	 The	 cash



market	is	the	underlying	market	for	derivatives	contracts.
Cash-driven	repo:	A	repo	transaction	initiated	by	a	party	that	wishes	to	invest
cash	against	security	collateral.
Cash	flow	waterfall:	The	rules	by	which	the	cash	flow	that	the	issuer	can	pay	to
investors,	 after	 all	 expenses	 have	 been	 paid,	 is	 allocated	 to	 service	 issue
liabilities	and	by	which	the	issuer	can	pay	investors	in	order	of	seniority.
CBOE:	Chicago	Board	Options	Exchange.
CBOT:	 The	 Chicago	 Board	 of	 Trade,	 one	 of	 the	 two	 futures	 exchanges	 in
Chicago,	United	States.	 It	 lists	 the	US	Treasury	bond	 futures	contract,	 and	 the
10-year,	5-year	and	2-year	note	contracts,	among	others.
CD:	See	certificate	of	deposit.
CDO:	Collateralised	debt	obligation,	a	structured	financial	product.
Cedel:	 Centrale	 de	 Livraison	 de	 Valeurs	 Mobilieres;	 a	 clearing	 system	 for
Eurocurrency	 and	 international	 bonds.	 Cedel	 is	 located	 in	 Luxembourg	 and	 is
jointly	owned	by	a	number	of	European	banks.	Now	known	as	Clearstream.
Ceiling:	The	same	as	cap.
Central	bank	repo:	A	central	bank	repo	 is	when	 the	central	bank	 lends	 funds
(provides	liquidity)	to	the	market;	as	such	it	is	a	reverse	repo	in	market	terms.
Central	 Gilts	 Office:	 The	 office	 of	 the	 Bank	 of	 England	 which	 runs	 the
computer-based	 settlement	 system	 for	 gilt-edged	 securities	 and	 certain	 other
securities	 (mostly	Bulldogs)	 for	 which	 the	 Bank	 acts	 as	 Registrar.	 It	 merged
with	CRESTCo,	the	London	market	equity	settlement	system,	in	July	2000,	and
is	now	known	as	CREST/CGO	or	simply	CREST.
Central	 line	 theorem:	 The	 assertion	 that	 as	 sample	 size,	 n,	 increases,	 the
distribution	of	the	mean	of	a	random	sample	taken	from	almost	any	population
approaches	a	normal	distribution.
Certificate	 of	 deposit	 (CD):	A	money	market	 instrument	 of	 up	 to	 one	 year’s
maturity	(although	CDs	of	up	to	five	years	have	been	issued)	that	pays	a	bullet
interest	payment	on	maturity.	After	issue,	CDs	can	trade	freely	in	the	secondary
market,	the	ease	of	which	is	a	function	of	the	credit	quality	of	the	issuer.
CGBR:	Central	government	borrowing	requirement.
CGO	reference	prices:	Daily	prices	of	gilt-edged	and	other	 securities	held	 in
CREST/CGO	 that	 are	 used	 by	 CREST/CGO	 and	 market-makers	 in	 various
processes,	 including	 revaluing	 stock	 loan	 transactions,	 calculating	 total



consideration	 in	 a	 repo	 transaction,	 and	 DBV	 assembly.	 Now	 referred	 to	 as
CREST	reference	prices	or	DMO	prices	(because	the	prices	are	published	by	the
UK	Debt	Management	Office).
Cheapest	to	deliver	(CTD):	In	a	bond	futures	contract,	the	one	underlying	bond
among	 all	 those	 that	 are	 deliverable,	 which	 is	 the	most	 price-efficient	 for	 the
seller	to	deliver.
Cherry-picking:	See	bilateral	netting.
Classic	 repo:	 The	 term	 used	 to	 refer	 to	 a	 generic	 sale	 and	 repurchase
transaction.	Originally	introduced	by	ISMA	as	a	term	for	repo	as	practised	in	the
US	market.
Clean	deposit:	The	same	as	time	deposit.
Clean	price:	The	price	of	a	bond	excluding	accrued	coupon.	The	price	quoted	in
the	market	for	a	bond	is	generally	a	clean	price	rather	than	a	dirty	price.
Clean-up	of	interest:	The	practice	of	transferring	repo	interest	prior	to	the	repo
termination	 date.	 The	 most	 common	 reason	 for	 this	 is	 when	 close-out	 and
repricing	of	a	repo	transaction	takes	place.
Clearstream:	Formerly	CEDEL	or	 its	banking	arm	known	as	Cedel	Bank,	 the
international	clearing	system	owned	by	a	consortium	of	banks,	and	which	also
offers	triparty	repo	facilities.	It	was	formed	following	the	merger	of	Cedel	with
Deutsche	 Bourse.	 The	 German	 domestic	 clearing	 system	 is	 known	 as
Clearstream	AG,	while	Eurobonds	clear	through	Clearstream	International.
Close-out	 and	 repricing:	 A	 method	 of	 removing	 mark-to-market	 credit
exposure	 in	 a	 repo	 and	 restoring	 margin	 balance.	 It	 involves	 terminating	 the
current	 repo	 and	 restarting	 it	 to	 the	 original	 termination	 date	 with	 the	margin
balance	restored.
Close-out	 netting:	 The	 ability	 to	 net	 a	 portfolio	 of	 contracts	 with	 a	 given
counterparty	in	the	event	of	default.	See	also	bilateral	netting.
Closing	 leg:	 The	 second	 (terminating)	 stage	 of	 a	 repo	 transaction.	 A	 repo
involves	two	trades	in	the	same	security,	one	for	a	near	value	date	and	the	other
for	 a	value	date	 in	 the	 future.	The	 closing	 leg	 refers	 to	 the	 second	 trade.	Also
known	as	second	leg,	far	leg,	end	leg,	reverse	leg	or	termination	leg.
CMBS:	Commercial	mortgage-backed	security.
CMO:	Central	Moneymarkets	Office	which	settles	transactions	in	Treasury	bills
and	other	money	markets	instruments,	and	provides	a	depository.



CMTM:	 Current	 mark-to-market	 value.	 See	 current	 exposure	 and
replacement	cost.
Collar:	The	simultaneous	sale	of	a	put	(or	call)	option	and	purchase	of	a	call	(or
put)	at	different	strikes	–	typically	both	out-of-the-money.
Collateral:	Assets	or	assets	of	value	given	up	as	security	in	exchange	for	cash
borrowed	under	a	loan.	A	general	term	used	in	the	market	to	cover	any	securities
exchanged	 in	 a	 repo	 transaction,	 both	 initially	 and	 subsequently	 during	 the
period	before	the	repo	matures.	Used	as	security	against	the	transfer	of	cash.	Or,
in	 stock-lending,	 of	 securities.	 Under	 the	 PSA/ISMA	 and	 Gilt	 Repo	 Legal
agreements,	 full	 title	 to	 collateral	 passes	 from	 one	 party	 to	 another,	 the	 party
obtaining	title	is	obliged	to	deliver	back	equivalent	securities.
Collateralised	callable	notes	 (CCN):	A	 form	of	 extendible	 commercial	paper
(CP)	 that	has	 two	maturity	dates,	 the	 formal	 final	 legal	maturity	and	an	earlier
maturity	date	when	it	is	expected	to	mature	in	practice.
Collateralised	 debt	 obligation	 (CDO):	 A	 multi-asset	 and	 multi-tranche	 debt
structure,	 with	 the	 underlying	 assets	 comprised	 of	 bonds	 (collateralised	 bond
obligation),	loans	(collateralised	loan	obligation)	or	a	mixture	of	both.
Collateralised	loan	obligation	(CLO):	A	form	of	CDO.
Collateralised	mortgage	obligation	(CMO):	A	form	of	MBS.
Collateralised	synthetic	obligations	(CSO):	A	term	for	synthetic	CDO.
Commercial	paper	(CP):	A	short-term	security	issued	by	a	company	or	bank,
generally	with	a	zero	coupon.
Commodity	swap:	Swap	where	one	of	the	cash	flows	is	based	on	a	fixed	value
for	the	underlying	commodity	and	the	other	is	based	on	a	floating	index	value.
The	commodity	 is	often	oil	or	natural	gas,	although	copper,	gold,	other	metals
and	 agricultural	 commodities	 are	 also	 commonly	 used.	 The	 end-users	 are
consumers,	who	pay	a	fixed-rate,	and	the	producer.
Competitive	bid:	A	bid	for	the	stock	at	a	price	stated	by	a	bidder	in	an	auction.
A	non-competitive	bid	is	a	bid	where	no	price	is	specified;	such	bids	are	allotted
at	the	weighted	average	price	of	successful	competitive	bid	prices.
Compound	 interest:	 When	 some	 interest	 on	 an	 investment	 is	 paid	 before
maturity	and	the	investor	can	reinvest	it	to	earn	interest	on	interest,	the	interest	is
said	 to	be	compounded.	Compounding	generally	assumes	that	 the	reinvestment
rate	is	the	same	as	the	original	rate.	See	simple	interest.
Compound	option:	Option	on	an	option,	the	first	giving	the	buyer	the	right,	but



not	the	obligation,	to	buy	the	second	on	a	specific	date	at	a	predetermined	price.
There	are	 two	kinds.	One,	on	currencies,	 is	useful	 for	companies	 tendering	 for
overseas	 contracts	 in	 a	 foreign	 currency.	 The	 interest-rate	 version	 comprises
captions	and	floortions.
Consideration:	 The	 total	 price	 paid	 in	 a	 transaction,	 including	 taxes,
commissions	and	(for	bonds)	accrued	interest.
Constant	 prepayment	 rate	 (CPR):	 An	 assumed	 rate	 used	 to	 determine	 how
fast	a	mortgage	or	other	debt	obligation	is	repaid	ahead	of	its	legal	maturity.
Contango:	The	situation	when	a	forward	or	futures	price	for	something	is	higher
than	 the	 spot	 price	 (the	 same	 as	 forward	 premium	 in	 foreign	 exchange).	 See
backwardation.
Contingent	option:	Option	where	the	premium	is	higher	than	usual,	but	is	only
payable	if	the	value	of	the	underlying	reaches	a	specified	level.	Also	known	as	a
contingent	premium	option.
Continuous	 compounding:	 A	mathematical,	 rather	 than	 practical,	 concept	 of
compound	interest	where	the	period	of	compounding	is	infinitesimally	small.
Contract	date:	The	date	on	which	a	transaction	is	negotiated.	See	value	date.
Contract	for	differences:	A	deal	such	as	an	FRA	and	some	futures	contracts,
where	 the	 instrument	 or	 commodity	 effectively	 bought	 or	 sold	 cannot	 be
delivered;	instead,	a	cash	gain	or	loss	is	taken	by	comparing	the	price	dealt	with
the	market	price,	or	an	index,	at	maturity.
Conventional	gilts	(included	double-dated):	Gilts	on	which	interest	payments
and	principal	repayments	are	fixed.
Conversion	 factor:	 A	 value	 assigned	 by	 the	 futures	 exchange	 to	 all	 bonds
deliverable	into	a	futures	contract.	It	is	the	price	at	which	the	bond	would	have	a
yield-to-maturity	 equal	 to	 the	 notional	 coupon	 of	 the	 futures	 contract
specification.	 Also	 known	 as	 the	 price	 factor.	 The	 price	 paid	 for	 a	 bond	 on
delivery	is	the	futures	settlement	price	times	the	conversion	factor.
Convertible	 bond:	 A	 bond	 that	 endows	 on	 its	 holder	 the	 right	 to	 purchase	 a
defined	quantity	of	shares	at	a	defined	price.	This	 is	achieved	by	 returning	 the
bond	to	the	issuer	on	maturity	(or	in	some	cases	earlier),	and	receiving	in	return
the	 specified	 amount	 of	 equity.	 In	 the	 absence	 of	 a	 company’s	 bankruptcy	 or
default	 there	 will	 be	 a	 floor	 value	 to	 the	 convertible	 bond;	 for	 example,	 its
redemption	value	at	maturity.	In	the	event	that	the	price	of	the	company’s	shares
rises,	 the	 value	 of	 the	 bond	 will	 also	 rise	 but	 not	 necessarily	 in	 a	 perfectly



correlated	 way.	 The	 bond	 has	 features	 of	 both	 fixed	 income	 and	 equity
instruments	and	these	features	combined	create	a	return	profile	akin	to	that	of	a
call	option.
Convertible	 currency:	 A	 currency	 that	 may	 be	 freely	 exchanged	 for	 other
currencies.
Convexity:	 A	 measure	 of	 the	 curvature	 of	 a	 bond’s	 price/yield	 curve
(mathematically,	[d2P/dr2]	/	dirty	price).
Cooke	 ratio:	 The	 original	 minimum	 capital	 ratio	 of	 8%	 set	 under	 Basel	 I	 is
sometimes	called	the	Cooke	ratio	because	the	Basel	Committee	chairman	at	the
time	was	Peter	Cooke,	a	director	of	the	Bank	of	England.
Correlation	 matrices:	 Statistical	 constructs	 used	 in	 the	 value-at-risk
methodology	to	measure	the	degree	of	relatedness	of	various	market	forces.
Corridor:	The	same	as	collar.
Cost	 of	 carry:	 The	 net	 running	 cost	 of	 holding	 a	 position	 (which	 may	 be
negative);	for	example,	the	cost	of	borrowing	cash	to	buy	a	bond	less	the	coupon
earned	on	the	bond	while	holding	it.
Cost	volatility:	Volatility	relating	to	operational	errors	or	the	fines	and	losses	a
business	unit	may	incur.	Reflected	in	excess	costs	and	penalty	charges	posted	to
the	profit	and	losses.	See	also	revenue	volatility.
Counterparty:	Generally,	from	the	point	of	view	of	a	bank	or	financial	market
entity,	 the	other	side	 to	a	 financial	contract	 it	has	entered	 into.	Under	Basel	 II,
the	entity	to	which	a	bank	or	financial	institution	has	an	on-or	off-balance	sheet
exposure.
Counterparty	 credit	 risk:	 The	 risk	 of	 financial	 loss	 arising	 as	 a	 result	 of
holding	 or	 a	 contract	 to	 which	 the	 counterparty	 fails	 to	 fulfil	 its	 obligations.
Under	Basel	II	this	credit	risk	is	made	up	of	three	elements:

the	value	of	the	position	exposed	to	default;	that	is,	the	credit	risk	exposure;
the	proportion	of	this	value	that	is	expected	to	be	recovered	after	the	event
of	default;
the	probability	of	default	itself.

Counterparty	risk:	The	risk	that	the	other	side	to	a	transaction	will	default	on
payments	owed	by	it	during	the	transaction	and/or	on	maturity.
Counterparty	risk-weighting:	See	risk-weighting.
Country	risk:	The	risks,	when	business	is	conducted	in	a	particular	country,	of



adverse	 economic	 or	 political	 conditions	 arising	 in	 that	 country.	 More
specifically,	 the	credit	risk	of	a	financial	 transaction	or	instrument	arising	from
such	conditions.
Coupon:	The	interest	payment(s)	made	by	the	issuer	of	security	to	the	holders,
based	on	the	coupon	rate	and	the	face	value.
Coupon	swap:	An	interest-rate	swap	in	which	one	leg	is	fixed-rate	and	the	other
floating-rate.
Cover:	To	cover	an	exposure	 is	 to	deal	 in	such	a	way	as	 to	 remove	 the	 risk	–
either	 reversing	 the	 position,	 or	 hedging	 it	 by	 dealing	 in	 an	 instrument	with	 a
similar	but	opposite	risk	profile.	Also	the	amount	by	how	much	a	bond	auction	is
subscribed.
Covered	call/put:	The	 sale	of	 a	 covered	call	 option	 is	when	 the	option	writer
also	owns	 the	underlying.	 If	 the	underlying	 rises	 in	value	 so	 that	 the	option	 is
exercised,	 the	 writer	 is	 protected	 by	 his	 or	 her	 position	 in	 the	 underlying.
Covered	puts	are	defined	analogously.	See	naked.
Covered-interest	 arbitrage:	 Creating	 a	 loan/deposit	 in	 one	 currency	 by
combining	a	loan/deposit	in	another	with	a	forward	foreign-exchange	swap.
CP:	See	commercial	paper.
Credit	(or	default)	risk:	The	risk	that	a	loss	will	be	incurred	if	a	counterparty	to
a	 derivatives	 transaction	 does	 not	 fulfil	 its	 financial	 obligations	 in	 a	 timely
manner.
Credit	 default	 swap	 (CDS):	 A	 bilateral	 financial	 contract	 in	 which	 one
counterparty,	known	as	 the	protection	buyer,	pays	a	premium	 in	 the	 form	of	a
periodic	fee,	to	the	other	counterparty	known	as	the	protection	seller.	The	fee	is
expressed	 in	 basis	 points	 of	 the	nominal	 value	of	 the	 contract.	The	 contract	 is
written	 on	 a	 reference	 asset,	 and	 in	 the	 event	 of	 a	 predefined	 credit	 event	 the
protection	 buyer	 will	 deliver	 the	 asset	 to	 the	 protection	 seller,	 in	 return	 for	 a
payment	of	the	nominal	value	of	the	contract	from	the	protection	seller.
Credit	 derivative:	 A	 bilateral	 contract	 that	 isolates	 credit	 risk	 from	 an
underlying	specified	reference	asset	and	transfers	this	risk	from	one	party	of	the
contract	(the	buyer)	to	the	other	party	(the	seller).	The	seller	receives	a	one-off	or
periodic	premium	payment	 in	 return	 for	 taking	on	 the	credit	 risk.	 It	 involves	a
potential	exchange	of	payments	in	which	at	least	one	of	the	cash	flows	is	linked
to	 the	 performance	 of	 a	 specified	 underlying	 credit-sensitive	 asset	 or	 liability.
The	most	common	credit	derivatives	are	credit	default	swaps	and	total	return



swaps.
Credit	 enhancement:	 A	 level	 of	 investor	 protection	 built	 into	 a	 structured
finance	 deal	 to	 absorb	 losses	 among	 the	 underlying	 assets.	 This	may	 take	 the
form	of	 cash,	 “equity”	 subordinated	note	 tranches,	 subordinated	 tranches,	 cash
reserves,	excess	spread	reserve,	insurance	protection	(“wrap”)	and	so	on.
Credit-equivalent	 amount:	 As	 part	 of	 the	 calculation	 of	 the	 risk-weighted
amount	of	capital	the	Bank	for	International	Settlements	(BIS)	advises	each	bank
to	set	aside	against	derivative	credit	risk,	banks	must	compute	a	credit-equivalent
amount	 for	 each	 derivative	 transaction.	 The	 amount	 is	 calculated	 by	 summing
the	current	replacement	cost,	or	market	value,	of	the	instrument	and	an	add-on
factor.
Credit	 event:	 A	 term	 used	 to	 refer	 to	 a	 number	 of	 occurrences	 that	 trigger
payment	under	a	credit	derivative	contract.	These	occurrences	include	default	on
payment	 of	 interest	 or	 principal,	 bankruptcy,	 administration	 and	 loan
restructuring.
Credit-linked	 note	 (CLN):	 A	 funded	 credit	 derivative.	 Can	 be	 regarded	 as	 a
bond	whose	final	return	is	linked	to	the	credit	performance	of	a	reference	entity.
See	credit	derivative.
Credit	 risk:	 The	 risk	 of	 loss	 that	 will	 be	 incurred	 if	 a	 counterparty	 to	 a
transaction	does	not	fulfil	its	financial	obligations	under	the	transaction	contract.
It	also	refers	to	financial	loss	suffered	by	a	bondholder	as	a	result	of	default	of
the	issuer	of	the	bond	held.	Also	known	as	default	risk.
Credit-risk	 (or	 default-risk)	 exposure:	 The	 value	 of	 the	 contract	 exposed	 to
default.	If	all	transactions	are	marked-to-market	each	day,	such	positive	market
value	is	the	amount	of	previously	recorded	profit	that	might	have	to	be	reversed
and	recorded	as	a	loss	in	the	event	of	counterparty	default.
Credit	 spread:	 The	 interest-rate	 spread	 between	 two	 debt	 issues	 of	 similar
duration	and	maturity,	reflecting	the	relative	creditworthiness	of	the	issuers.
Credit	spread	option:	A	credit	derivative	contract	that	confers	the	option	buyer
with	the	right	but	not	the	obligation	to	enter	into	a	credit	spread	position	at	a	pre-
specified	 spread	 level.	The	underlying	 spread	position	can	be	an	asset	 swap,	 a
floating-rate	note	bond	or	another	credit	derivative	such	as	a	credit	default	swap.
Credit	swap:	See	credit	default	swap.
Credit	value-at-risk	(CVaR):	See	Value-at-Risk	(VaR).
CREST:	 The	 London	 equity	 market	 electronic	 book-entry	 clearing	 and



settlement	 system,	 with	 which	 the	 CGO	merged	 in	 July	 2000.	 The	 system	 is
operated	by	CRESTCo	and	was	introduced	in	1996.
Cross:	See	cross-rate.
Cross-currency	repo:	A	 repo	 transaction	 in	which	 the	collateral	 transferred	 is
denominated	in	a	different	currency	to	that	of	the	cash	lent.
Cross-rate:	 Generally	 an	 exchange	 rate	 between	 two	 currencies,	 neither	 of
which	is	the	US	dollar.	In	the	US	market,	spot	cross	is	the	exchange	rate	for	US
dollars	against	Canadian	dollars	in	its	direct	form.
CTD:	See	cheapest	to	deliver.
Cum-dividend:	 Literally	 “with	 dividend”,	 stock	 that	 is	 traded	with	 interest	 or
dividend	accrued	included	in	the	price.
Cumulative	default	rate:	See	probability-of-default.
Currency	 option:	 The	 option	 to	 buy	 or	 sell	 a	 specified	 amount	 of	 a	 given
currency	at	a	specified	rate	at	or	during	a	specified	time	in	the	future.
Currency	swap:	An	agreement	to	exchange	a	series	of	cash	flows	determined	in
one	 currency,	 possibly	with	 reference	 to	 a	 particular	 fixed	 or	 floating	 interest
payment	schedule,	 for	a	series	of	cash	flows	based	in	a	different	currency.	See
interest-rate	swap.
Current	assets:	Assets	that	are	expected	to	be	used	or	converted	to	cash	within
one	year	or	one	operating	cycle.
Current	 exposure:	 A	 risk	 management	 term	 referring	 to	 current	 outstanding
aggregate	interest	rate	risk.
Current	 liabilities:	 Obligations	 that	 the	 firm	 is	 expected	 to	 settle	 within	 one
year	or	one	operating	cycle.
Current	 yield:	Bond	 coupon	 as	 a	 proportion	of	 clean	price	 per	 100;	 does	 not
take	 principal	 gain/loss	 or	 time	 value	 of	 money	 into	 account.	 See	 yield	 to
maturity,	simple	yield	to	maturity.
Curve	fitting:	Plotting	or	estimating	the	yield	curve	from	market-observed	yield
data.
Customer	 repo:	 A	 term	 used	 in	 the	 US	 Treasury	 market,	 where	 the	 Federal
Reserve	Bank	of	New	York	places	cash	in	the	market	on	behalf	of	its	customers.
Cylinder:	The	same	as	collar.
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DAC-RAP:	Delivery	against	collateral	–	receipt	against	payment.	Same	as	DVP.
Daily	range:	The	difference	between	the	high	and	low	points	of	a	single	trading
day.
Day-count:	 The	 convention	 used	 to	 calculate	 accrued	 interest	 on	 bonds	 and
interest	 on	 cash.	 For	 UK	 gilts	 the	 accrued	 interest	 convention	 changed	 to
actual/actual	from	actual/365	on	1	November	1998.	For	cash,	the	interest	basis	in
money	markets	is	actual/365	for	sterling	and	actual/360	for	US	dollar	and	euro.
DBV	(delivery	by	value):	A	mechanism	whereby	a	CGO	member	may	borrow
from	or	 lend	money	 to	 another	CGO	member	 against	 overnight	 gilt	 collateral.
The	 CGO	 system	 automatically	 selects	 and	 delivers	 securities	 to	 a	 specified
aggregate	 value	 on	 the	 basis	 of	 the	 previous	 night’s	 CGO	 reference	 prices;
equivalent	 securities	 are	 returned	 the	 following	 day.	 The	 DBV	 functionality
allows	 the	giver	 and	 taker	 of	 collateral	 to	 specify	 the	 classes	 of	 security	 to	 be
included	within	 the	DBV.	 The	 options	 are:	 all	 classes	 of	 security	 held	within
CGO,	including	strips	and	bulldogs;	coupon	bearing	gilts	and	bulldogs;	coupon
bearing	gilts	and	strips;	only	coupon	bearing	gilts.
DBV	repo:	A	repo	transaction	in	which	the	delivery	of	securities	is	by	means	of
the	DBV	facility	in	CREST/CGO.
DEaR:	Daily	earnings	at	risk.
Debenture:	 In	 the	 US	 market,	 an	 unsecured	 domestic	 bond,	 backed	 by	 the
general	credit	quality	of	the	issuer.	Debentures	are	issued	under	a	trust	deed	or
indenture.	In	the	UK	market,	a	bond	that	is	secured	against	the	general	assets	of
the	issuer.
Debt	 Management	 Office	 (DMO):	 An	 executive	 arm	 of	 the	 UK	 Treasury,
responsible	 for	 cash	management	 of	 the	 government’s	 borrowing	 requirement.
This	 includes	 responsibility	 for	 issuing	 government	 bonds	 (gilts),	 a	 function
previously	carried	out	by	 the	Bank	of	England.	The	DMO	began	operations	 in
April	1998.
Debt	service	coverage	ratio	(DSCR):	A	measure	of	 the	ability	of	an	entity	 to
service	debt	liability.
Default:	 A	 failure	 by	 one	 party	 to	 a	 contractual	 agreement	 to	 live	 up	 to	 its
obligations	 under	 the	 agreement;	 a	 breach	 of	 contract	 such	 as	 nonpayment	 of
debt	service	interest	or	principal.



Default	 correlation:	 The	 degree	 of	 covariance	 between	 the	 probabilities	 of
default	of	a	given	set	of	counterparties.	For	example,	 in	a	set	of	counterparties
with	 positive	 default	 correlation,	 a	 default	 by	 one	 counterparty	 suggests	 an
increased	probability	of	a	default	by	another	counterparty.	This	statistic	cannot
be	observed	in	practice,	so	the	market	uses	proxy	indicators,	such	as	equity	price
correlation,	where	needed.
Default	probability:	See	probability-of-default.
Default	risk:	See	credit	risk.
Default	risk	exposure:	See	credit-risk	exposure.
Default	 start	 options:	 Options	 purchased	 before	 their	 “lives”	 actually
commence.	A	corporation	might,	for	example,	decide	to	pay	for	a	deferred-start
option	 to	 lock	 into	 what	 it	 perceives	 as	 current	 advantageous	 pricing	 for	 an
option	that	it	knows	it	will	need	in	the	future.
Default-risk	exposure:	See	credit-risk	exposure.	Deferred	strike	option:	An
option	where	 the	 strike	price	 is	 established	at	 a	 future	date	on	 the	basis	of	 the
spot	foreign	exchange	price	prevailing	at	that	future	date.
Delegation	 costs:	 Incentive	 costs	 incurred	 by	 banks	 in	 delegating	 monitoring
activities.
Deliverable	 bond:	 One	 of	 the	 bonds	which	 is	 eligible	 to	 be	 delivered	 by	 the
seller	 of	 a	 bond	 futures	 contract	 at	 the	 contract’s	 maturity,	 according	 to	 the
specifications	of	that	particular	contract.
Delivery:	Transfer	of	gilts	(in	settlements)	from	seller	to	buyer.
Deliver-out	repo:	A	term	for	a	conventional	classic	repo	where	the	buyer	takes
delivery	of	the	collateral.
Delivery	 repo:	A	 term	used	 in	 the	US	market	 to	 refer	 to	 a	 repo	 in	which	 the
lender	 of	 cash	 takes	 actual	 delivery	 of	 the	 collateral,	 as	 opposed	 to	 a	hold-in-
custody	repo.
Delivery	versus	payment	(DVP):	The	simultaneous	exchange	of	securities	and
cash.	 The	 assured	 payment	 mechanism	 of	 the	 CGO	 achieves	 the	 same
protection.
Delta	 (δ):	 The	 change	 in	 an	 option’s	 value	 relative	 to	 a	 change	 in	 the
underlying’s	value.
Delta	neutral:	An	option	portfolio	contracted	to	have	zero	delta.
Demand	 repo:	 Another	 term	 for	 open	 repo,	 a	 repo	 trade	 that	 has	 no	 fixed



maturity	 term,	 and	 is	 renewed	 at	 one	 or	 both	 counterparties’	 agreement	 each
morning.
Depreciation:	A	decrease	 in	 the	market	 value	 of	 a	 currency	 in	 terms	of	 other
currencies.	See	appreciation,	devaluation.
Derivative:	 Strictly,	 any	 financial	 instrument	 whose	 value	 is	 derived	 from
another,	such	as	a	forward	foreign	exchange	rate,	a	futures	contract,	an	option,
an	interest-rate	swap	and	so	on.	Forward	deals	to	be	settled	in	full	are	not	always
called	derivatives,	however.
Devaluation:	An	official	one-off	decrease	in	the	value	of	a	currency	in	terms	of
other	currencies.	See	revaluation,	depreciation.
Diffusion	 effect:	 The	 potential	 for	 increase	 over	 time	 of	 the	 credit	 exposure
generated	by	a	derivative:	as	time	progresses,	there	is	more	likelihood	of	larger
changes	in	the	underlying	market	variables.	Depending	on	the	type	and	structure
of	the	instrument	this	effect	may	be	moderated	by	the	amortisation	effect.
Digital	 credit	 default	 swap:	 A	 credit	 default	 swap	 contract	 in	 which	 the
payment	made	by	the	protection	seller	on	occurrence	of	a	credit	event	is	a	fixed
predetermined	amount.	Also	known	as	a	binary	default	swap.
Digital	 option:	 Unlike	 simple	 European	 and	US	 options,	 a	 digital	 option	 has
fixed	payouts	and,	rather	like	binary	digital	circuits,	which	are	either	on	or	off,
pays	out	either	this	amount	or	nothing.	Digital	options	can	be	added	together	to
create	assets	that	exactly	mirror	index	price	movements	anticipated	by	investors.
Direct:	An	exchange	rate	quotation	against	the	US	dollar	in	which	the	dollar	is
the	variable	currency	and	the	other	currency	is	the	base	currency.
Dirty	price:	The	price	of	a	bond	including	accrued	interest.	Also	known	as	the
“all-in”	price.
Discount:	 The	 amount	 by	 which	 a	 currency	 is	 cheaper,	 in	 terms	 of	 another
currency,	for	future	delivery	than	for	spot,	is	the	forward	discount	(in	general,	a
reflection	of	 interest	 rate	differentials	between	 two	currencies).	 If	 an	exchange
rate	 is	 “at	 a	 discount”	 (without	 specifying	 to	which	 of	 the	 two	 currencies	 this
refers),	 this	 generally	 means	 that	 the	 variable	 currency	 is	 at	 a	 discount.	 See
premium.
Discount	factor:	A	factor	by	which	one	multiplies	a	future	known	cash	flow,	to
obtain	its	present	value.
Discount	house:	In	the	UK	money	market,	originally	securities	houses	that	dealt
directly	 with	 the	 Bank	 of	 England	 in	 T-bills	 and	 bank	 bills,	 or	 discount



instruments;	 hence,	 the	 name.	 Most	 discount	 houses	 were	 taken	 over	 by
international	 banking	 groups	 and	 the	 term	 is	 no	 longer	 used,	 as	 the	 Bank	 of
England	deals	directly	with	clearing	banks	and	securities	houses.
Discount	rate:	The	method	of	market	quotation	 for	 certain	 securities	 (US	and
UK	 treasury	 bills,	 for	 example),	 expressing	 the	 return	 on	 the	 security	 as	 a
proportion	of	the	face	value	of	the	security	received	at	maturity	–	as	opposed	to	a
yield,	which	expresses	the	yield	as	a	proportion	of	the	original	investment.
Discount	swap:	Swap	in	which	the	fixed-rate	payments	are	less	than	the	internal
rate	of	return	on	the	swap,	the	difference	being	made	up	at	maturity	by	a	balloon
payment.
Diversified:	A	portfolio	that	has	been	invested	across	a	range	of	assets	such	that
its	credit	risk	is	minimised.	This	is	achieved	by	having	a	mixture	of	assets	whose
individual	credit	risks	are	uncorrelated	with	each	other.
Diversity	score:	A	Moody’s	CDO	calculation	that	assigns	a	numeric	value	to	an
asset	portfolio	that	represents	the	number	of	uncorrelated	assets	theoretically	in
the	 portfolio.	 A	 low	 diversity	 score	 indicates	 industry	 and/or	 geographical
concentration	and	will	be	penalised	in	the	ratings	process.
Dividend	discount	model:	Theoretical	estimate	of	market	value	that	computes
the	 economic	 or	 the	 net	 present	 value	 of	 future	 cash	 flows	 due	 to	 an	 equity
investor.
DMO:	The	UK	Debt	Management	Office.
DMR:	The	Debt	Management	Report,	published	annually	by	HM	Treasury.
Dollar	repo:	A	repo	 transaction	 in	which	collateral	 returned	at	 the	maturity	of
the	 trade	 need	 not	 be	 exactly	 the	 same	 as	 that	 originally	 transferred.	 This	 is
actually	incorporated	in	the	PSA/ISMA	GMRA,	which	states	that	the	obligation
is	 only	 to	 return	 “equivalent”	 securities.	 In	 the	US	mortgage	market	 it	 is	 also
known	as	a	dollar	roll,	but	there	are	some	detail	differences	to	repo.
Dollar	roll:	A	transaction	with	a	number	of	similarities	to	repo,	used	exclusively
for	mortgage-backed	securities,	in	the	US	market.
Down-and-in	 option:	 Barrier	 option	 where	 the	 holder’s	 ability	 to	 exercise	 is
activated	 if	 the	value	of	 the	underlying	drops	below	a	specified	 level.	See	also
up-and-in	option.
Down-and-out-option:	 Barrier	 option	 where	 the	 holder’s	 ability	 to	 exercise
expires	if	the	value	of	the	underlying	drops	below	a	specified	level.
DRM:	Debt	and	Reserves	Management	Team	in	HM	Treasury.



Dual	 currency	 option:	 Option	 allowing	 the	 holder	 to	 buy	 either	 of	 two
currencies.
Dual	 currency	 swap:	 Currency	 swap	 where	 both	 the	 interest	 rates	 are	 fixed
rates.
Dual	strike	option:	Interest	rate	option,	usually	a	cap	or	a	floor,	with	one	floor
or	ceiling	rate	for	part	of	the	option’s	life	and	another	for	the	rest.
Duration:	A	measure	of	 the	weighted	average	life	of	a	bond	or	other	series	of
cash	 flows,	 using	 the	 present	 values	 of	 the	 cash	 flows	 as	 the	 weights.	 See
modified	duration	and	Macauley	duration.
Duration	gap:	Measurement	of	the	interest-rate	exposure	of	an	institution.
Duration	 weighting:	 The	 process	 of	 using	 the	 modified	 duration	 value	 for
bonds	 to	 calculate	 the	 exact	 nominal	 holdings	 in	 a	 spread	 position.	 This	 is
necessary	 because	 £1	million	 nominal	 of	 a	 two-year	 bond	 is	 not	 equivalent	 in
interest-rate	risk	 to	£1	million	of,	say,	a	five-year	bond.	The	modified	duration
value	of	the	five-year	bond	will	be	higher,	indicating	that	its	“basis	point	value”
(bpv)	will	be	greater	and	that,	therefore,	£1	million	worth	of	this	bond	represents
greater	sensitivity	to	a	move	in	interest	rates	(risk).	As	another	example,	consider
a	 fund	 manager	 holding	 £10	 million	 of	 five-year	 bonds.	 The	 fund	 manager
wishes	 to	 switch	 into	 a	 holding	 of	 two-year	 bonds	with	 the	 same	 overall	 risk
position.	 The	 basis	 point	 values	 of	 the	 bonds	 are	 0.041583	 and	 0.022898,
respectively.	The	ratio	of	the	basis	point	values	are	0.041583/0.022898	=	1.816.
The	fund	manager,	therefore,	needs	to	switch	into	£10	million	x	1.816	=	£18.160
million	of	the	two-year	bond.
DV01:	An	acronym	for	“dollar	value	of	an	01”,	meaning	price	value	of	a	basis
point.	The	change	in	value	of	a	bond	or	derivative	for	a	1	basis	point	change	in
interest	rates.	Also	known	as	“Dollar	value	of	a	basis	point”	or	DVBP.
DVP:	Delivery	versus	payment,	in	which	the	settlement	mechanics	of	a	sale	or
loan	of	securities	against	cash	is	such	that	the	securities	and	cash	are	exchanged
against	 each	 other	 simultaneously	 through	 the	 same	 clearing	 mechanism	 and
neither	can	be	transferred	unless	the	other	is.

E
Early	 exercise:	 The	 exercise	 or	 assignment	 of	 an	 option	 prior	 to	 expiration.



ECU:	 The	 European	 Currency	 Unit,	 a	 basket	 composed	 of	 European	 Union
currencies,	now	defunct,	following	the	introduction	of	the	euro	currency.
Effective	rate:	An	effective	interest	rate	is	the	rate	that,	earned	as	simple	interest
over	one	year,	gives	the	same	return	as	interest	paid	more	frequently	than	once
per	year	and	then	compounded.	See	nominal	rate.
Efficient	frontier	method:	Technique	used	by	fund	managers	to	allocate	assets.
Embedded	option:	Interest-rate-sensitive	option	in	debt	instrument	that	affects
its	 redemption.	 Such	 instruments	 include	 mortgage-backed	 securities	 and
callable	bonds.
End-end:	 A	 money	 market	 deal	 commencing	 on	 the	 last	 working	 day	 of	 a
month	and	lasting	for	a	whole	number	of	months,	maturing	on	the	last	working
day	of	the	correlation.
EONIA:	The	euro	overnight	interest-rate	reference	index,	reported	daily	by	the
European	 Banking	 Federation.	 It	 is	 calculated	 as	 the	 average	 of	 the	 range	 of
overnight	interest-rates	during	the	day.
Epsilon	(ε):	The	same	as	vega.
Equity:	Generally,	 the	ownership	share	of	a	 joint-stock	company.	Also	known
as	a	share.	 In	 the	context	of	structured	credit	products,	 the	most	 junior	 tranche
note	of	a	structured	credit	vehicle,	so	known	as	the	equity	note.	It	is	also	known
as	 the	 first-loss	 piece,	 because	 losses	 in	 the	 vehicle	 are	 taken	 out	 of	 its	 value
first.	 Its	 return	 is	comprised	of	excess	return	 in	 the	vehicle,	after	all	other	note
liabilities	 have	 been	 paid.	 For	 accounting	 purposes	 defined	 as	 the	 residual
interest	in	the	net	assets	of	an	entity	that	remains	after	deducting	the	liabilities.
Equity	default	swaps	(EDS):	A	swap	contract	whose	payout	is	linked	to	the	fall
in	 price	 of	 a	 reference	 equity,	 similar	 to	 a	CDS	 and	 used	 to	 hedge	 against	 or
speculate	on	equity	price	movements.
Equity	options:	Options	on	shares	of	an	individual	common	stock.
Equity	 warrant:	 Warranty,	 usually	 attached	 to	 a	 bond,	 entitling	 the	 holder
purchase	share(s).
Equity	repo	legal	agreement:	The	1995	PSA/ISMA	GMRA	when	extended	to
cover	equity	repo,	now	stated	in	Annex	IV	of	the	October	2000	agreement.
Equity-linked	swap:	Swap	where	one	of	 the	cash	flows	 is	based	on	an	equity
instrument	or	index,	when	it	is	known	as	an	equity	index	swap.
Equivalent	 life:	 The	 weighted-average	 life	 of	 the	 principal	 of	 a	 bond	 where



there	are	partial	redemptions,	using	the	present	values	of	the	partial	redemptions
as	the	weights.
Equivalent	 rate:	 The	 interest	 rate	 that	 returns	 the	 same	 amount	 as	 another
quoted	interest	rate,	but	at	a	different	compounding	basis.
Equivalent	securities:	A	term	used	in	repo	to	denote	that	the	securities	returned
must	 be	 of	 identical	 issue	 (and	 tranche,	where	 relevant)	 and	 nominal	 value	 to
those	repo’ed	in.
ERA:	See	exchange-rate	agreement.
Eta	(η):	The	same	as	vega.
Euribor:	The	reference	rate	for	the	euro	currency,	set	in	Brussels.
Euro:	 The	 name	 for	 the	 domestic	 currency	 of	 the	European	Monetary	Union.
Not	to	be	confused	with	Eurocurrency.
Euroclear:	The	international	bond	and	equity	clearing	system,	based	in	Brussels
and	 owned	 by	 a	 consortium	 of	 banks.	 Euroclear	 is	 managed	 by	 Morgan
Guaranty	Trust	Company.
Eurocurrency:	A	Eurocurrency	 is	 a	 currency	 owned	 by	 a	 non-resident	 of	 the
country	in	which	the	currency	is	legal	tender.	Not	to	be	confused	with	Euro.
Euro-issuance:	The	issue	of	gilts	(or	other	securities)	denominated	in	Euro.
Euromarket:	The	international	market	in	which	Eurocurrencies	are	traded.
European:	A	European	option	is	one	that	may	be	exercised	only	at	expiry.	See
American.
Excess	spread:	Total	cash	left	over	in	a	securitisation	transaction,	after	paying
all	costs.
Exchange	controls:	Regulations	restricting	the	free	convertibility	of	a	currency
into	other	currencies.
Exchange-rate	agreement:	A	contract	 for	differences	based	on	 the	movement
in	 a	 forward-forward	 foreign-exchange	 swap	price.	Does	not	 take	 account	of
the	effect	of	spot	rate	changes	as	an	FXA	does.	See	SAFE.
Exchange-traded:	 Futures	 contracts	 are	 traded	 on	 a	 futures	 exchange,	 as
opposed	to	forward	deals,	which	are	OTC.
Ex-dividend:	 The	 time	 period	 before	 a	 bond’s	 coupon	 date	when	 it	 is	 traded
without	its	accrued	interest	payment.	This	period	is	usually	one	or	two	weeks.
Ex-dividend	(xd)	date:	A	bond’s	record	date	for	the	payment	of	coupons.	The



coupon	payment	will	be	made	to	the	person	who	is	the	registered	holder	of	the
stock	on	the	xd	date.	For	UK	gilts	this	is	seven	working	days	before	the	coupon
date.
Exercise:	To	exercise	an	option	(by	the	holder)	is	to	require	the	other	party	(the
writer)	 to	fulfil	 the	underlying	 transaction.	Exercise	price	 is	 the	same	as	strike
price.
Exotic	option:	An	option	that	is	not	plain	vanilla;	any	complex	option.
Expected	(credit)	loss:	Estimate	of	the	amount	a	counterparty	is	likely	to	lose	as
a	 result	 of	 default	 from	 a	 financial	 contract,	with	 a	 given	 level	 of	 probability.
The	expected	loss	of	any	position	can	be	derived	by	combining	the	distributions
of	credit	exposures,	rate	of	recovery	and	probabilities	of	default.
Expected	 default	 rate:	 Estimate	 of	 the	 most	 likely	 rate	 of	 default	 of	 a
counterparty	expressed	as	a	level	of	probability.
Expected	 loss:	 A	 statistical	 measure	 of	 the	 average	 potential	 loss	 expected
across	 a	 portfolio	 of	 assets	 over	 a	 given	 time	 period.	 Under	 Basel	 II	 capital
allocation	should	cover	expected	losses.
Expected	rate	of	recovery:	See	rate	of	recovery.
Expiry:	An	option’s	expiry	is	the	time	after	which	it	can	no	longer	be	exercised.
Exposure:	Risk	to	market	movements.
Exposure	at	default	(EAD):	A	Basel	II	measure	for	the	expected	exposure	of	a
bank	or	financial	institution	for	an	asset	such	as	a	loan	or	bond	upon	default	of
the	 issuer.	 Under	 the	 foundation	 IRB	 this	 value	 is	 assigned	 by	 the	 Basel
Committee,	whereas	under	the	advanced	IRB	it	can	be	set	by	the	firm	itself.
Exposure	 profile:	 The	 path	 of	 worst	 case	 or	 expected	 exposures	 over	 time.
Different	 instruments	 reveal	 quite	 differently	 shaped	 exposures	 profiles	 due	 to
the	interaction	of	the	diffusion	and	amortisation	effects.
Extinguishable	 option:	 Option	 in	 which	 the	 holder’s	 right	 to	 exercise
disappears	 if	 the	 value	 of	 the	 underlying	 passes	 a	 specified	 level.	 See	 also
barrier	option.
Extrapolation:	The	process	of	estimating	a	price	or	 rate	 for	a	particular	value
date,	 from	 other	 known	 prices,	 when	 the	 value	 date	 required	 lies	 outside	 the
period	covered	by	the	known	prices.	See	interpolation.

F



Face	value:	The	principal	 amount	of	 a	 security	generally	 repaid	 (“redeemed”)
all	 at	maturity,	 but	 sometimes	 repaid	 in	 stages,	 on	which	 the	coupon	 amounts
are	calculated.
Failure	 or	 failed	 trade:	 A	 trade	 that	 does	 not	 complete	 because	 the	 seller	 is
unable	to	deliver	the	stock	on	time.
FAS	133:	The	United	States	Financial	Accounting	Standards	Board	(FASB)	rule
that	states	 that	all	 firms	regulated	by	 the	Securities	and	Exchange	Commission
must	mark-to-market	their	derivatives	positions	on	their	balance	sheet.
Fed	 repo:	A	 repo	 trade	 entered	 into	 between	 the	US	Federal	Reserve	 (“Fed”)
and	US	Treasury	primary	dealers,	 similar	 to	 the	Bank	of	England	open	market
operations.	The	Fed	undertakes	 this	 in	 order	 to	 supply	 liquidity	 to	 the	market.
The	 typical	 term	 of	 a	 Fed	 repo	 is	 15	 days	 and	 is	 at	 the	 Fed	 funds	 rate.	 The
collateral	accepted	is	Treasury	or	Agency	securities.
Fence:	The	same	as	collar.
First-to-Default	 (FtD):	 A	 CDS	 contract	 that	 references	 a	 basket	 of	 credit
names,	and	which	 is	 triggered	when	a	name	 in	 the	basket	experienced	a	credit
event.
First-to-default	 basket:	 A	 credit	 default	 swap	 contract	 written	 on	 a	 pool	 or
“basket”	of	reference	assets,	on	which	the	protection	seller	sells	protection	on	all
the	 assets,	 and	 pays	 out	 on	 occurrence	 of	 the	 first	 credit	 event	 in	 the	 basket.
There	are	also	2nd-,	3rd,	and	Nth-to-default	contracts.
Fixed-coupon	repo:	Similar	to	a	dollar	repo,	except	that	the	collateral	returned
must	have	the	same	coupon	as	that	originally	transferred.
Fixing:	See	Libor	fixing.
Flat	repo:	Repo	undertaken	with	no	margin.	Also	known	as	flat	basis.
Flex	repo:	Classic	 repo	 trade	 in	which	 the	 lender	of	cash	may	draw	down	 the
cash	supplied	in	accordance	with	a	schedule	agreed	at	trade	inception.
Floating	rate:	An	interest	rate	set	with	reference	to	an	external	 index.	Also	an
instrument	paying	a	 floating	 rate	 is	one	where	 the	 rate	of	 interest	 is	 refixed	 in
line	 with	 market	 conditions	 at	 regular	 intervals,	 such	 as	 every	 three	 or	 six
months.	 In	 the	 current	market,	 an	 exchange	 rate	 determined	 by	market	 forces
with	no	government	intervention.
Floating	 rate	CD:	CD	on	which	 the	 rate	 of	 interest	 payable	 is	 refixed	 in	 line
with	market	conditions	at	regular	intervals	(usually	six	months).



Floating	rate	gilt:	Gilt	issued	with	an	interest	rate	adjusted	periodically	in	line
with	market	interbank	rates.
Floating	 rate	 note	 (FRN):	 Capital	 market	 instrument	 on	 which	 the	 rate	 of
interest	 payable	 is	 refixed	 in	 line	 with	 market	 conditions	 at	 regular	 intervals
(usually	three	or	six	months).
Floor:	A	series	of	lender’s	IRGs,	designed	to	protect	an	investor	against	falling
interest	rates	on	each	of	a	series	of	dates.
Floortion:	Option	on	a	floor.
Forward:	 In	general,	a	deal	 for	value	 later	 than	 the	normal	value	date	 for	 that
particular	commodity	or	 instrument.	In	 the	foreign	exchange	market,	a	forward
price	is	the	price	quoted	for	the	purchase	or	sale	of	one	currency	against	another
where	the	value	date	is	at	least	one	month	after	the	spot	date.	See	short	date.
Forward	band:	Zero-cost	collar	that	is	one	in	which	the	premium	payable	as	a
result	of	buying	the	cap	is	offset	exactly	by	that	obtained	from	selling	the	floor.
Forward	break:	See	break	forward.
Forward	exchange	agreement	 (FXA):	A	 contract	 for	 differences	designed	 to
create	 exactly	 the	 same	 economic	 result	 as	 a	 foreign	 exchange	 cash	 forward-
forward	deal.	See	ERA,	SAFE.
Forward-forward:	 Short-term	 exchange	 of	 currency	 deposits.	 (See	 also
forward-forward	 deposit.)	 Forward-forward	 deposit:	 Deposit	 of	 cash	 where
the	interest	rate	is	effective	from	a	future	date	(t1	to	a	later	date,	t2).
Forward-forward	yield	curve:	A	yield	curve	of	zero-coupon	rates	for	periods
starting	at	a	future	point,	say,	one	month	or	one	year	from	today.
Forward	rate	agreement	(FRA):	Short-term	interest-rate	hedge.	Specifically,	a
contract	 between	 buyer	 and	 seller	 for	 an	 agreed	 interest	 rate	 on	 a	 notional
deposit	of	 a	 specified	maturity	on	a	predetermined	 future	date.	No	principal	 is
exchanged.	At	maturity	the	seller	pays	the	buyer	the	difference	if	rates	have	risen
above	the	agreed	level,	and	vice	versa.
Forward	swap:	Swap	arranged	at	the	current	rate	but	entered	into	at	some	time
in	the	future.
Foundation	 internal	ratings-based	approach	(FIRB):	Under	Basel	 II	and	 its
Pillar	One	framework,	 the	ruling	 that	allows	banks	and	financial	 institutions	 to
calculate	 their	 regulatory	 capital	 requirement	 by	 using	 their	 own	 internally
generated	 estimate	 of	 the	 probability	 of	 default.	However,	 the	 banks	must	 use



BIS-provided	 values	 for	 exposure-at-default	 and	 loss-given-default	 in	 this
calculation.
FRA:	See	forward	rate	agreement.
Framework	 document:	 Sets	 out	 the	 Direct	 Management	 Office’s
responsibilities,	 objectives	 and	 targets;	 its	 relationship	 with	 the	 rest	 of	 the
Treasury;	and	its	accountability	as	an	Executive	Agency.
Fraption:	Option	on	a	 forward-rate	agreement.	Also	known	as	an	 interest-rate
guarantee.
FRCD:	See	floating	rate	CD.
FRN:	See	floating-rate	note.
FSA:	The	Financial	Services	Authority,	the	body	responsible	for	the	regulation
of	 investment	 business,	 and	 the	 supervision	 of	 banks	 and	 money	 market
institutions	 in	 the	United	Kingdom.	The	FSA	took	over	 these	duties	 from	nine
“self-regulatory	 organisations”	 that	 had	 previously	 carried	 out	 this	 function,
including	 the	 Securities	 and	 Futures	 Authority	 (SFA),	 which	 had	 been
responsible	 for	 regulation	 of	 professional	 investment	 business	 in	 the	 City	 of
London.	The	FSA	commenced	its	duties	in	1998.
FTSE-100:	 Index	comprising	100	major	UK	shares	 listed	on	The	International
Stock	Exchange	 in	London.	Futures	and	options	on	 the	 index	are	 traded	at	 the
London	International	Financial	Futures	and	Options	Exchange	(LIFFE).
Funding	 reserve:	A	 specified	 (say,	 10	 basis	 points)	multiple	 of	 the	 aggregate
value	of	the	funding	gap,	across	the	maturity	structure.
Fungible:	 A	 financial	 instrument	 that	 is	 equivalent	 in	 value	 to	 another,	 and
easily	exchanged	or	substituted.	The	best	example	is	cash	money,	as	a	£10	note
has	the	same	value	and	is	directly	exchangeable	with	another	£10	note.	A	bearer
bond	also	has	this	quality.
Future:	A	futures	contract	is	a	contract	to	buy	or	sell	securities	or	other	goods	at
a	future	date	at	a	predetermined	price.	Futures	contracts	are	usually	standardised
and	traded	on	an	exchange.
Futures	contract:	A	deal	to	buy	or	sell	some	financial	instrument	or	commodity
for	 value	 on	 a	 future	 date.	Unlike	 a	 forward	 deal,	 futures	 contracts	 are	 traded
only	 on	 an	 exchange	 (rather	 than	OTC),	 have	 standardised	 contract	 sizes	 and
value	dates,	and	are	often	only	contract	for	differences	rather	than	deliverable.
Future	exposure:	See	potential	exposure.



Future	value:	The	amount	of	money	achieved	in	the	future,	including	interest,
by	investing	a	given	amount	of	money	now.	See	time	value	of	money,	present
value.

G
G7:	 The	 “Group	 of	 Seven”	 countries,	 the	 United	 States,	 Canada,	 United
Kingdom,	Germany,	France,	Italy	and	Japan.
G10:	The	Group	of	Ten,	comprising	Belgium,	Canada,	France,	Germany,	Italy,
Japan,	 the	Netherlands,	Sweden,	Switzerland,	United	Kingdom	and	 the	United
States	(actually	11	countries).
Gamma	 (γ):	 The	 change	 in	 an	 option’s	 delta	 relative	 to	 a	 change	 in	 the
underlying’s	value.
Gap:	The	difference	 in	 the	maturity	profile	 of	 assets	 versus	 liabilities	 by	 time
bucket.	Gives	rise	to	gap	risk.
Gap	 ratio:	 Ratio	 of	 interest-rate	 sensitive	 assets	 to	 interest-rate	 sensitive
liabilities;	 used	 to	 determine	 changes	 in	 the	 risk	 profile	 of	 an	 institution	with
changes	in	interest-rate	levels.
Gapping:	Feature	of	commodity	markets	whereby	there	are	large	and	very	rapid
price	movements	to	new	levels	followed	by	relatively	stable	prices.
GDP:	 Gross	 domestic	 product,	 the	 value	 of	 total	 output	 produced	 within	 a
country’s	borders.
GEMM:	A	gilt-edged	market-maker,	a	bank	or	securities	house	registered	with
the	Bank	of	England	as	a	market-maker	 in	gilts.	A	GEMM	is	required	 to	meet
certain	obligations	as	part	of	its	function	as	a	registered	market-maker,	including
making	 two-way	 price	 quotes	 at	 all	 times	 in	 all	 gilts	 and	 taking	 part	 in	 gilt
auctions.	 The	 Debt	 Management	 Office	 now	 make	 a	 distinction	 between
conventional	gilt	GEMMs	and	index-linked	GEMMs,	known	as	IG	GEMMs.
General	collateral	(GC):	Securities,	which	are	not	“special”,	used	as	collateral
against	cash	borrowing.	A	repo	buyer	will	accept	GC	at	any	time	that	a	specific
stock	is	not	quoted	as	required	in	the	transaction.	In	the	gilts	market	GC	includes
DBVs.	 There	 is	 no	 standard	 accepted	 GC	 in	 equity	 repo,	 although	 some
participants	make	markets	in	blue-chip	index	stocks	a	quasi-equity	GC.
GIC:	Guaranteed	 investment	contract.	A	bank	account	 that	pays	either	a	 fixed



rate	for	its	life,	or	a	fixed	spread	under	Libor	for	its	life.
Gilt:	 A	 UK	 government	 sterling	 denominated,	 listed	 security	 issued	 by	 HM
Treasury	with	initial	maturity	of	over	365	days	when	issued.	The	term	“gilt”	(or
gilt-edged)	is	a	reference	to	the	primary	characteristic	of	gilts	as	an	investment:
their	security.
Gilt-edged	market-maker:	See	GEMM.
GMRA:	 Global	 Master	 Repurchase	 Agreement,	 the	 industry-standard	 legal
agreement	describing	 repo	 transactions.	 Issued	under	 the	 auspices	of	 the	Bond
Market	 Association	 in	 the	 US	 and	 the	 International	 Securities	 Market
Association	(ISMA).
GNP:	Gross	national	product,	the	total	monetary	value	of	a	country’s	output,	as
produced	by	citizens	of	that	country.
Gold	 warrant:	 Naked	 or	 attached	 warrant	 exercisable	 into	 gold	 at	 a
predetermined	price.
Gross	basis:	The	difference	between	the	price	of	an	asset	and	its	implied	price
given	by	the	price	of	a	futures	contract.	The	gross	basis	for	a	government	bond
futures	contract	is	given	by:	
where	CF	is	the	bond’s	conversion	factor.
Gross	 redemption	 yield:	 The	 same	 as	 yield	 to	maturity;	 “gross”	 because	 it
does	not	take	tax	effects	into	account.
GRY:	See	gross	redemption	yield.
Guarantee:	 A	 legal	 obligation	 in	 which	 the	 guarantor	 undertakes	 to	 repay	 a
third	party	liability,	such	as	a	loan.
Guarantor:	 A	 third	 party	 to	 a	 contract	 that	 guarantees	 the	 legal	 obligations
under	 that	 contract	 for	 one	 party	 to	 it,	 such	 as	 repayment	 of	 a	 loan.	 Such	 a
contract	therefore	carries	a	guarantee.

H
Haircut:	Also	known	as	margin,	a	reduction	measure	applied	to	an	asset	that	is
being	 used	 as	 collateral	 that	 reduces	 its	 accepted	 market	 value	 such	 that	 this
lower	 figure	 is	 the	 amount	 of	 cash	 lent	 against	 it.	 The	 collateral	 value	 is
therefore	 given	 a	 “haircut”,	 whereas	 strictly	 speaking	 “margin”	 is	 the	 amount
over	 and	 above	 the	 cash	 loan	 value	 that	 must	 be	 added	 when	 calculating



collateral.	In	economic	terms	the	effect	of	both	is	identical.
Hard	 stock:	Another	 term	 for	 a	 special	 stock.	 In	 the	US	market	 the	 term	hot
stock	is	also	used.
Hedge	 ratio:	 The	 ratio	 of	 the	 size	 of	 the	 position	 it	 is	 necessary	 to	 take	 in	 a
particular	instrument	as	a	hedge	against	another,	to	the	size	of	the	position	being
hedged.
Hedging:	Protecting	against	the	risks	arising	from	potential	market	movements
in	 exchange	 rates,	 interest	 rates	 or	 other	 variables.	 See	 cover,	 arbitrage,
speculation.
Herstatt	risk:	See	settlement	risk.
High	coupon	swap:	Off-market	coupon	swap	where	the	coupon	is	higher	than
the	market	 rate.	The	 floating-rate	 payer	 pays	 a	 front-end	 fee	 as	 compensation.
Opposite	of	low	coupon	swap.
Historic	 rate	 rollover:	 A	 forward	 rate	 swap	 in	 FX	 where	 the	 settlement
exchange	rate	for	the	near	date	is	based	on	a	historic	off-market	rate	rather	than
the	current	market	rate.	This	is	prohibited	by	many	central	banks.
Historic	 volatility:	 The	 actual	 volatility	 recorded	 in	 market	 prices	 over	 a
particular	period.
Historical	simulation	methodology:	Method	of	calculating	value-at-risk	(VaR)
using	historical	data	to	assess	the	likely	effect	of	market	moves	on	a	portfolio.
Holder:	The	holder	of	an	option	is	the	party	that	has	purchased	it.
Hold	in	custody	(HIC)	repo:	A	repo	in	which	the	party	that	receives	cash	does
not	deliver	the	securities	to	the	counterparty,	but	segregates	them	in	an	internal
account	for	the	benefit	of	the	cash	provider.	In	the	US	market,	this	is	also	known
as	a	trust	me	repo.
Hot	stock	or	hard	stock:	A	security	in	high	demand,	and	therefore	“special”	in
the	repo	market.
Hybrid:	 A	 term	 used	 to	 refer	 to	 a	 structure	 comprising	 elements	 of	 cash	 and
synthetic	securitisation.	Also	a	bond	that	is	not	conventional	or	plain	vanilla.

I
Icing:	 The	 term	 used	 to	 reserve	 stock,	 ahead	 of	 possibly	 borrowing	 it,	 in	 the
stock-lending	market.	Stock	that	has	been	iced	is	open	to	challenge.



IDB:	 Inter-dealer	 broker,	 in	 this	 context	 a	 broker	 that	 provides	 facilities	 for
dealing	in	bonds	between	market-makers.
IG:	 Index-linked	gilt	whose	coupons	and	final	 redemption	payment	are	related
to	the	movements	in	the	Retail	Price	Index	(RPI).
Illiquid:	An	asset	that	is	difficult	to	trade	in	a	secondary	market,	either	because
no	 buyer	 or	 seller	 is	 readily	 available,	 no	 price	 can	 be	 determined	 and/or	 it
cannot	be	transferred	easily	to	the	ownership	of	a	new	buyer.
Immunisation:	This	is	the	process	by	which	a	bond	portfolio	is	created	that	has
an	assured	return	for	a	specific	 time	horizon	 irrespective	of	changes	 in	 interest
rates.	 The	 mechanism	 underlying	 immunisation	 is	 a	 portfolio	 structure	 that
balances	 the	 change	 in	 the	 value	 of	 a	 portfolio	 at	 the	 end	 of	 the	 investment
horizon	(time	period)	with	the	return	gained	from	the	reinvestment	of	cash	flows
from	 the	 portfolio.	 As	 such,	 immunisation	 requires	 the	 portfolio	 manager	 to
offset	interest-rate	risk	and	reinvestment	risk.
Implied	repo	rate:	The	breakeven	interest	rate	at	which	it	 is	possible	 to	sell	a
bond	futures	contract,	buy	a	deliverable	bond,	and	repo	the	bond	out.	See	cash-
and-carry.
It	 is	defined	as	 the	 rate	used	 to	measure	which	stock	 is	 the	cheapest	 to	deliver
(CTD)	 into	 the	 government	 bond	 futures	 contract.	 The	 bond	 with	 the	 highest

implied	repo	rate	is	the	CTD	bond.	It	is	given	by:	
where	 Pfut	 is	 the	 dirty	 futures	 price,	 Pbond	 is	 the	 dirty	 cash	 price	 and	 N	 is	 the
number	of	days	 to	expiry	of	 the	 futures	contract.	The	dirty	 futures	price	 is	 the
cash	inflow	from	selling	the	futures	contract	and	the	dirty	cash	price	is	the	cash
outflow	from	simultaneously	buying	the	CTD	bond.	The	term	implied	repo	rate
is	also	used,	erroneously,	 to	 refer	 to	 the	 repo	 rate	“implied”	 in	a	 sell/buy-back
transaction	but	incorporated	in	the	forward	buy-back	price.
Implied	volatility:	The	volatility	used	by	a	dealer	to	calculate	an	option	price;
conversely,	the	volatility	implied	by	the	price	actually	quoted.
Index:	A	statistical	measure	of	 the	value	of	a	basket	of	assets.	The	constituent
assets	may	be	bonds,	equities,	interest	rates	or	other	financial	assets.	An	index	is
often	used	as	an	economic	indicator	of	the	group	of	assets	it	represents,	or	as	a
benchmark	against	which	overall	economic	performance	is	measured.
Index	option:	An	option	whose	underlying	security	is	an	index.	Index	options
enable	a	trader	to	bet	on	the	direction	of	the	index.



Index	 swap:	 Sometimes	 the	 same	 as	 a	 basis	 swap.	Otherwise,	 a	 swap	 like	 an
interest-rate	swap	where	payments	on	one	or	both	of	the	legs	are	based	on	the
value	 of	 an	 index	 –	 such	 as	 an	 equity	 index,	 for	 example.	Also,	 a	 total	 return
swap	contract	in	which	the	total	return	payer	pays	the	counterparty	the	return	on
a	specified	index,	such	as	a	bond	index	or	credit	reference	index.
Indexed	 notes:	 Contract	 whereby	 the	 issuer	 usually	 assumes	 the	 risk	 of
unfavourable	price	movements	in	the	instrument,	commodity	or	index	to	which
the	 contract	 is	 linked,	 in	 exchange	 for	which	 the	 issuer	 can	 reduce	 the	 cost	 of
borrowing	(compared	with	traditional	instruments	without	the	risk	exposure).
Indexed	repo:	A	repo	 transaction	where	 the	 repo	rate	 is	 linked	 to	an	external,
specified	index	such	as	Libor.
Indirect:	An	exchange	rate	quotation	against	the	US	dollar	in	which	the	dollar	is
the	base	currency	and	the	other	currency	is	the	variable	currency.
Initial	margin:	The	excess	either	of	cash	over	the	value	of	securities,	or	of	the
value	of	securities	over	cash	in	a	repo	transaction	at	the	time	it	is	executed	and
subsequently	after	margin	calls.
Interbank:	 The	 market	 in	 unsecured	 lending	 and	 trading	 between	 banks	 of
roughly	similar	credit	quality.
Interest-rate	cap:	See	cap.
Interest-rate	floor:	See	floor.
Interest-rate	guarantee:	An	option	on	an	FRA.
Interest-rate	option:	Option	to	pay	or	receive	a	specified	rate	of	interest	on	or
from	a	predetermined	future	date.
Interest-rate	swap:	An	agreement	between	two	parties	in	which	one	party	pays
interest	 on	 the	 agreed	 notional	 amount	 at	 a	 specified	 fixed	 rate,	 and	 the	 other
party	 pays	 at	 a	 floating	 rate	 linked	 to	 Libor.	Only	 net	 cash	 flows	 are	 actually
transferred,	 based	 on	 the	 difference	 between	 the	 fixed	 rate	 and	 the	 prevailing
floating-rate	fix.	Interest-rate	swaps	are	used	to	transform	the	interest-rate	basis
of	 an	 asset	 or	 liability.	 Swaps	 in	 liquid	 currencies	 such	 as	 dollar,	 sterling	 and
euro	can	be	transacted	out	to	30	years’	maturity,	and	the	swap	rate	is	calculated
from	 the	 government	 bond	 zero-coupon	yield	 curve.	May	be	 combined	with	 a
currency	swap.
Intermarket	spread:	A	spread	involving	futures	contracts	in	one	market	spread
against	futures	contracts	in	another	market.
Internal	rate	of	return	(IRR):	The	yield	necessary	to	discount	a	series	of	cash



flows	to	an	NPV	of	zero.
Internal	ratings-based	approach	(IRB):	Under	Basel	II,	the	IRB	is	a	procedure
used	 in	 determining	 the	 regulatory	 capital	 requirement	 of	 a	 pool	 of	 credit
exposures.	 It	 comprises	 a	 classification	 of	 exposures	 by	 type,	 with	 a	 bank
providing	 risk	 data	 for	 each	 type.	 A	 risk-weighting	 function	 allocates	 a	 risk-
weight	for	each	type,	and	a	bank	must	meet	the	minimum	requirements	set	out	in
the	approach	in	line	with	the	risk-weighting	allocated.
Interpolation:	The	process	of	estimating	a	price	or	rate	for	value	on	a	particular
date	 by	 comparing	 the	 prices	 actually	 quoted	 for	 value	 dates	 either	 side.	 See
extrapolation.
Intervention:	Purchases	or	sales	of	currencies	in	the	market	by	central	banks	in
an	 attempt	 to	 reduce	 exchange	 rate	 fluctuations	 or	 to	maintain	 the	 value	 of	 a
currency	within	a	particular	band,	or	at	a	particular	level.	Similarly,	central	bank
operations	in	the	money	markets	to	maintain	interest	rates	at	a	certain	level.
In-the-money:	A	call	(put)	option	is	in-the-money	if	the	underlying	is	currently
more	(less)	valuable	than	the	strike	price.	See	at-the-money,	out-of-the-money.
Intrinsic	value:	The	amount	by	which	an	option	is	in-the-money.
Investment	grade:	Debt	rated	at	or	above	BBB-by	Standard	&	Poor’s	or	Baa3
by	Moody’s.
Investor:	A	 party	 that	 is	 long	 cash	 and	 therefore	 a	 purchaser	 of	 securities,	 or
lender	of	money.	In	a	repo	transaction,	the	lender	of	cash	and	therefore	the	taker
of	collateral.
IRG:	See	interest-rate	guarantee.
IRR:	See	internal	rate	of	return.
IRS:	See	interest-rate	swap.
ISDA:	International	Swaps	and	Derivatives	Association.
ISMA:	 The	 International	 Securities	 Market	 Association.	 This	 association
compiled	 with	 the	 PSA	 (now	 renamed	 the	 Bond	 Market	 Association)	 the
PSA/ISMA	Global	Master	Repurchase	Agreement.
Issuer	risk:	Risk	to	an	institution	when	it	holds	debt	securities	issued	by	another
institution.	 (See	also	credit	risk.)	Issuing	and	paying	agent	 (IPA):	An	entity
responsible	for	making	payments	on	bond	and	money	market	instruments,	such
as	the	initial	proceeds,	coupon	payments	and	redemption	proceeds.	Generally,	a
banking	institution.



Iteration:	The	mathematical	process	of	estimating	 the	answer	 to	a	problem	by
seeing	 how	well	 an	 estimate	 fits	 the	 data,	 adjusting	 the	 estimate	 appropriately
and	 trying	again,	until	 the	answer	 is	 close	 to	 the	actual.	Used,	 for	 example,	 in
calculating	a	bond’s	yield	from	its	price.

J
Junk	 bonds:	 The	 common	 term	 for	 high-yield	 bonds;	 higher	 risk,	 low-rated
debt.

K

Kappa	(κ):	An	alternative	term	to	refer	to	volatility;	see	vega.
Kick-in	note:	An	index-linked	hybrid	bond	whose	enhanced	return	is	triggered
if	the	index	reaches	a	certain	level	above	or	below	where	it	is	when	the	note	is
issued.
Knock	 in/out:	 A	 knock	 out	 (in)	 option	 ceases	 to	 exist	 (starts	 to	 exist)	 if	 the
underlying	reaches	a	certain	trigger	level.	See	barrier	option.

L

Lambda	(λ):	The	same	as	vega.
Large	 exposure:	A	 risk	 exposure	 to	 a	 bank	 caused	 by	 having	 a	 large	 part	 of
lending	made	 to	 just	 one	 counterparty.	Under	 EU	CAD,	 an	 extra	 risk	 number
must	be	allocated	for	this	risk.
LCH:	London	Clearing	House.
Lender:	 The	 provider	 of	 collateral	 in	 a	 repo	 or	 sell/buy-back,	 and	 therefore	 a
borrower	of	cash,	or	the	lender	of	stock	(and	taker	of	collateral)	in	a	stock	loan
transaction.
Lender	option:	Floor	on	a	single-period	forward	rate	agreement.
Leptokurtosis:	 The	 non-normal	 distribution	 of	 asset-price	 returns.	Refers	 to	 a
probability	distribution	 that	has	a	 fatter	 tail	 and	a	 sharper	hump	 than	a	normal
distribution.



Level	payment	swap:	Evens	out	those	fixed-rate	payments	that	would	otherwise
vary,	for	example,	because	of	the	amortisation	of	the	principal.
Leverage:	The	ability	 to	control	 large	amounts	of	an	underlying	variable	 for	a
small	initial	investment.
Leveraged	buy-out	 (LBO):	A	mechanism	by	which	 a	 company	 is	 purchased,
funded	by	issue	of	large-scale	debt	well	in	excess	of	the	equity	behind	the	deal.
Liability:	 Probable	 future	 sacrifice	 of	 economic	 benefit	 due	 to	 present
obligations	 to	 transfer	 assets	or	provide	 services	 to	other	 entities	 as	 a	 result	of
past	events	or	transactions.	Generally	classed	as	either	current	or	long-term.
Liability	swap:	An	interest-rate	swap	or	currency	swap	used	in	conjunction	with
an	underlying	liability	such	as	a	borrowing.	See	asset	swap.
Libid:	 The	 London	 Interbank	 Bid	 Rate,	 the	 rate	 at	 which	 banks	 will	 pay	 for
funds	in	the	interbank	market.
Libor:	 The	 London	 Interbank	 Offered	 Rate,	 the	 lending	 rate	 for	 all	 major
currencies	 up	 to	 one-year	 set	 at	 11	 a.m.	 each	 day	 by	 the	 British	 Bankers
Association.
Libor	fixing:	The	Libor	rate	“fixed”	by	the	British	Bankers	Association	(BBA)
at	11	a.m.	each	day,	for	maturities	up	to	one	year.
LIFFE:	The	London	International	Financial	Futures	and	Options	Exchange,	the
largest	futures	exchange	in	Europe.
Limean:	The	arithmetic	average	of	Libor	and	Libid	rates.
Limit	 up/down:	 Futures	 prices	 are	 generally	 not	 allowed	 to	 change	 by	more
than	a	specified	total	amount	in	a	specified	time,	in	order	to	control	risk	in	very
volatile	conditions.	The	maximum	movements	permitted	are	referred	to	as	limit
up	and	limit	down.
Liquidation:	 Any	 transaction	 that	 closes	 out	 or	 offsets	 a	 futures	 or	 options
position.
Liquidity:	 A	 word	 describing	 the	 ease	 with	 which	 one	 can	 undertake
transactions	 in	 a	 particular	 market	 or	 instrument.	 A	 market	 where	 there	 are
always	 ready	 buyers	 and	 sellers	 willing	 to	 transact	 at	 competitive	 prices	 is
regarded	as	liquid.	In	banking,	the	term	is	also	used	to	describe	the	requirement
that	a	portion	of	a	bank’s	assets	be	held	in	short-term	risk-free	instruments,	such
as	government	bonds,	T-bills	and	high-quality	CDs.
Liquidity	 risk:	 The	 risk	 associated	 with	 undertaking	 transactions	 in	 illiquid



markets,	which	are	characterised	by	wide	bid-offer	spreads,	lack	of	transparency,
a	small	number	of	market-makers	and	large	movements	in	price	after	a	deal	of
large	size.	In	the	context	of	banking	asset	and	liability	management,	the	risk	of
having	 insufficient	 funds	 available	 to	 meet	 a	 sudden	 large-scale	 demand	 for
funds	from	depositors.
Loan-equivalent	 amount:	 Description	 of	 derivative	 exposure	 that	 is	 used	 to
compare	 the	 credit	 risk	 of	 derivatives	 with	 that	 of	 traditional	 bonds	 or	 bank
loans.
Lognormal:	A	variable’s	probability	distribution	is	lognormal	if	the	logarithm
of	the	variable	has	a	normal	distribution.
Lognormal	distribution:	The	 assumption	 that	 the	 log	of	 today’s	 interest	 rate,
for	example,	minus	the	log	of	yesterday’s	rate	is	normally	distributed.
Long:	A	long	position	is	a	surplus	of	purchases	over	sales	of	a	given	currency	or
asset,	or	a	situation	that	naturally	gives	rise	to	an	organisation	benefiting	from	a
strengthening	of	 that	 currency	or	asset.	To	a	money-market	dealer,	however,	 a
long	 position	 is	 a	 surplus	 of	 borrowings	 taken	 in	 over	money	 lent	 out	 (which
gives	 rise	 to	 a	 benefit	 if	 that	 currency	 weakens	 rather	 than	 strengthens).	 See
short.
Long-dated	 forward:	 Forward	 foreign-exchange	 contract	 with	 a	 maturity	 of
greater	than	one	year.	Some	long-dated	forwards	have	maturities	as	great	as	10
years.
Long-term	assets:	Assets	that	are	expected	to	provide	benefits	and	services	over
a	period	longer	than	one	year.
Long-term	Capital	Management	(LTCM):	A	US-hedge	fund	that	went	bust	in
1999.
Long-term	liabilities:	Obligations	to	be	repaid	by	the	firm	more	than	one	year
later.
Lookback	option:	Option	that	allows	the	purchaser,	at	the	end	of	a	given	period
of	 time,	 to	 choose	 as	 the	 rate	 for	 exercise	 any	 rate	 that	 has	 existed	 during	 the
option’s	life.
Loss-given-default	(LGD):	A	calculation	of	the	amount	of	loss	expected	to	be
experienced	by	an	asset	default	should	it	default.	Under	Basel	II	the	credit	loss
incurred	if	an	obligor	of	a	bank	defaults.	LGD	includes	three	types	of	losses:	(i)
loss	 of	 principal	 (ii)	 funding	 cost	 loss	 associated	with	 holding	 non-performing
loans	and	(iii)	operational	costs	such	as	cost	of	collection,	legal	costs	and	so	on.



LGD	may	be	measured	in	the	following	ways:
market	LGD,	calculated	market	price	of	a	bond	or	loan	after	its	issuer	has
experienced	default;
workout	LGD,	which	 is	calculated	from	the	cash	flows	expected	from	the
collection	process;
implied	 market	 LGD,	 which	 is	 observed	 from	 similar-risk	 (but	 not
defaulted)	bonds	or	loans.

For	Basel	II,	LGD	is	reported	as	a	percentage	of	the	exposure-at-default,	given
as	(1	–	RR)	where	RR	is	the	recovery	rate.	If	any	particular	loan	or	exposure	is
backed	by	collateral	(for	example,	in	a	repo),	the	LGD	value	is	reduced.
Low	 coupon	 swap:	 Tax-driven	 swap,	 in	 which	 the	 fixed-rate	 payments	 are
significantly	 lower	 than	current	market	 interest	rates.	The	floating-rate	payer	 is
compensated	by	a	front-end	fee.
LSE:	London	Stock	Exchange.
LTV:	Loan-to-value,	the	ratio	of	the	loan	amount	over	the	value	of	the	asset.	A
lending	risk	ratio	calculated	by	dividing	the	total	amount	of	the	mortgage	or	loan
by	the	appraised	value	of	the	asset.

M
Macaulay	duration:	See	duration.
Manufactured	 dividend:	 A	 payment	 from	 the	 repo	 buyer	 to	 the	 repo	 seller
during	the	term	of	the	trade,	representing	the	coupon	or	dividend	received	by	the
temporary	owner	 (repo	buyer)	 of	 the	 security	 being	 repo’ed.	Also	 applies	 in	 a
stock	loan	transaction.
Mapping:	The	process	whereby	a	Treasury’s	derivative	positions	are	related	to	a
set	of	risk	“buckets”.
Margin:	Initial	margin	is	collateral,	placed	by	one	party	with	a	counterparty	at
the	 time	 of	 the	 deal,	 against	 the	 possibility	 that	 the	 market	 price	 will	 move
against	 the	 first	 party,	 thereby	 leaving	 the	 counterparty	 with	 a	 credit	 risk.
Variation	margin	is	a	payment	or	extra	collateral	transferred	subsequently	from
one	 party	 to	 the	 other	 because	 the	market	 price	 has	moved.	 Variation	margin
payment	is	either	in	effect	a	settlement	of	profit/loss	(for	example,	in	the	case	of
a	futures	contract)	or	the	reduction	of	credit	exposure	(for	example,	in	the	case



of	 a	 repo).	 In	 gilt	 repos,	 variation	 margin	 refers	 to	 the	 fluctuation	 band	 or
threshold	within	which	 the	 existing	 collateral’s	 value	may	 vary	 before	 further
cash	or	collateral	needs	to	be	transferred.	In	a	loan,	margin	is	the	extra	interest
above	a	benchmark	(for	example,	a	margin	of	0.5%	over	Libor)	required	by	a
lender	to	compensate	for	the	credit	risk	of	that	particular	borrower.
Margin	 call:	A	 request	 following	marking-to-market	 of	 a	 repo	 transaction	 for
the	initial	margin	to	be	reinstated	or,	where	no	initial	margin	has	been	taken,	to
restore	the	cash/securities	ratio	to	parity.
Margin	default	rate:	See	probability-of-default.
Margin	ratio:	A	term	used	in	the	GMRA	and	the	Equity	Legal	Agreement,	and
a	term	for	the	initial	margin.	It	is	defined	as	the	ratio	of	the	market	price	of	the
securities	to	their	purchase	price.
Margin	transfer:	The	payment	of	a	margin	call.
Market	comparables:	Technique	for	estimating	the	fair	value	of	an	instrument
for	which	no	price	 is	quoted	by	comparing	 it	with	 the	quoted	prices	of	similar
instruments.
Market-maker:	Market	 participant	who	 is	 committed,	 explicitly	 or	 otherwise,
to	quoting	two-way	bid	and	offer	prices	at	all	times	in	a	particular	market.
Market	 risk:	 Risks	 related	 to	 changes	 in	 prices	 of	 tradeable	 macroeconomic
variables,	such	as	exchange	rate	risks.
Mark-to-market:	The	act	of	revaluing	securities	to	current	market	values.	Such
revaluations	 should	 include	 both	 coupon	 accrued	 on	 the	 securities	 outstanding
and	interest	accrued	on	the	cash.
Matched	book:	Running	a	market-making	operation	in	repo.	Alternatively,	only
trading	 repo	 to	 cover	 your	 own	 financing	 requirements.	 Also	 refers	 to	 the
matching	 by	 a	 repo	 trader	 of	 securities	 repo’ed	 in	 and	 out.	 It	 carries	 no
implications	that	the	trader’s	position	is	“matched”	in	terms	of	exposure	or	term
to	 maturity,	 for	 example	 to	 short-term	 interest	 rates,	 and	 in	 fact	 books	 are
“mismatched”	to	reflect	views	on	interest	rates.
Maturity	date:	Date	on	which	stock	is	redeemed.
Mean:	Average.
Mezzanine:	The	intermediate	tranche(s)	note	of	a	structured	credit	product	such
as	a	CDO	or	MBS	issue,	senior	to	the	equity	note.
Minmax	 option:	 One	 of	 the	 strategies	 for	 reducing	 the	 cost	 of	 options	 by



forgoing	 some	 of	 the	 potential	 for	 gain.	 The	 buyer	 of	 a	 currency	 option,	 for
example,	simultaneously	sells	an	option	on	the	same	amount	of	currency	but	at	a
different	strike	price.	MLV:	Maximum	likely	potential	increase	in	value.
Modified	duration:	A	measure	of	the	proportional	change	in	the	price	of	a	bond
or	 other	 series	 of	 cash	 flows,	 relative	 to	 a	 change	 in	 yield.	 (Mathematically	 –
[dP/di]	/	dirty	price.)	See	duration.
Modified	following:	The	convention	that	if	a	value	date	in	the	future	falls	on	a
non-business	day,	 the	value	date	will	be	moved	 to	 the	next	 following	business
day,	unless	this	moves	the	value	date	to	the	next	month,	in	which	case	the	value
date	is	moved	back	to	the	last	previous	business	day.
Momentum:	The	strength	behind	an	upward	or	downward	movement	in	price.
Monetary	Policy	Committee	(MPC):	The	committee	of	the	Bank	of	England,
staffed	 by	 five	 BoE	 employees	 (including	 the	 Governor	 and	 the	 Deputy
Governor)	 and	 four	 external	 appointees	 who	 are	 responsible	 for	 setting	 UK
interest	rates.
Money	 market:	 Short-term	 market	 (generally	 up	 to	 one	 year)	 for	 financial
instruments.	See	capital	market.
Money	market	basis:	An	interest	rate	quoted	on	an	ACT/360	basis	is	said	to	be
on	a	money	market	basis.	See	bond	basis.
Monte	 Carlo	 simulation:	 Technique	 used	 to	 determine	 the	 likely	 value	 of	 a
derivative	 or	 other	 contract	 by	 simulating	 the	 evolution	 of	 the	 underlying
variables	many	times.	The	discounted	average	outcome	of	the	simulation	gives
an	approximation	of	the	derivative’s	value.	Monte	Carlo	simulation	can	be	used
to	 estimate	 the	 Value-at-Risk	 (VaR)	 of	 a	 portfolio.	 Here,	 it	 generates	 a
simulation	of	many	correlated	market	movements	 for	 the	markets	 to	which	 the
portfolio	is	exposed,	and	the	positions	in	the	portfolio	are	revalued	repeatedly	in
accordance	with	the	simulated	scenarios.	This	gives	a	probability	distribution	of
portfolio	gains	and	losses	from	which	the	VaR	can	be	determined.
Monte	Titoli:	The	Italian	domestic	market	clearing	system.
Moosmuller:	A	method	for	calculating	the	yield	of	a	bond.
Mortgage-backed	 security	 (MBS):	 Security	 guaranteed	 by	 a	 pool	 of
mortgages,	created	by	the	process	of	securisation.
Moving	 average	 convergence/divergence	 (MACD):	 The	 crossing	 of	 two
exponentially	 smoothed	 moving	 averages	 that	 oscillate	 above	 and	 below	 an
equilibrium	line.



MTN:	Medium-term	note.
Multi-index	option:	Option	that	gives	the	holder	the	right	to	buy	the	asset	that
performs	 best	 out	 of	 a	 number	 of	 assets	 (usually	 two).	 The	 investor	 would
typically	buy	a	call	allowing	him	or	her	to	buy	the	equity.

N
Naked:	A	naked	option	position	is	one	not	protected	by	an	offsetting	position	in
the	underlying.	See	covered	call/put.
Naked	 option:	 An	 option	 position	 in	 which	 the	 writer	 does	 not	 hold	 the
underlying	asset.
NAO:	National	Audit	Office.
Negative	divergence:	When	at	 least	 two	 indicators,	 indexes	or	 averages	 show
conflicting	or	contradictory	trends.
Negotiable:	A	security	 that	can	be	bought	and	sold	 in	a	secondary	market	 is
negotiable.
Net	basis:	The	gross	basis	of	a	futures-deliverable	bond,	adjusted	for	net	carry.
Net	interest	income	(NII):	Interest	income	on	all	assets	held	in	a	banking	asset
portfolio,	net	of	costs.
Net	present	value	(NPV):	The	net	present	value	of	a	series	of	cash	flows	is	the
sum	 of	 the	 present	 values	 of	 each	 cash	 flow	 (some	 or	 all	 of	 which	 may	 be
negative).
Netting:	The	practice	of	counterparties	taking	the	net	exposure	of	all	the	trades
they	have	outstanding	between	them	and	only	settling	the	net	difference.	When
used	 in	 conjunction	 with	 a	 centralised	 clearing	 counterparty	 (similar	 to	 a
derivatives	 exchange	 clearing	 house),	 a	 process	 that	 eliminates	 counterparty
credit	risk	and	simplifies	stock	and	cash	movements.
NLF:	National	Loans	Fund,	the	account	that	brings	together	all	UK	government
lending	and	borrowing.
Noise:	 Fluctuations	 in	 the	market	 that	 can	 confuse	or	 impede	 interpretation	of
market	direction.
Nominal	amount:	Same	as	face	value	of	a	security.
Nominal	rate:	The	quoted	interest	rate,	rather	than	the	effective	rate	to	which	it



is	equivalent.
Non-deliverable	 forward:	 A	 forward	 FX	 contract	 that	 does	 not	 result	 in
exchange	of	actual	cash	currency	amounts	on	maturity,	but	instead	has	a	single
net	 payment	 representing	 the	 change	 between	 the	 traded	 forward	 rate	 and	 the
spot	rate	on	maturity.
Non-interest-bearing	 deposits	 (NIBL):	 Liabilities	 of	 a	 bank	 that	 earn	 no	 or
very	low	rates	of	interest;	for	example,	cheque	accounts.
Non-performing:	A	loan	or	other	asset	that	is	no	longer	being	serviced,	or	has
experienced	default.
Non-performing	loan	(NPL):	A	loan	for	which	the	obligor	has	not	made	recent
interest	payments,	or	has	not	paid	on	maturity	or	repaid	only	partially,	but	which
is	not	yet	considered	to	be	in	default.	An	NPL	is	usually	designated	as	such	for	a
time	set	by	the	bank,	after	which,	if	it	is	still	non-performing,	it	will	be	declared
to	 be	 in	 default	 and	 recovery	 processes	 instituted.	 This	 time	 period	 can	 be	 as
little	 as	 three	 months	 or	 stretch	 into	 years.	 Also	 defined	 as	 loans	 that	 are	 no
longer	 being	 serviced	 by	 interest	 payments	 and/or	 principal	 repayment.
Typically,	 a	 loan	 is	 deemed	 to	 be	 an	 NPL	 if	 90	 days	 has	 passed	 since	 a
scheduled	payment	was	missed.
Normal:	A	normal	probability	distribution	 is	 a	particular	distribution	assumed
to	 prevail	 in	 a	wide	 variety	 of	 circumstances,	 including	 the	 financial	markets.
Mathematically,	it	corresponds	to	the	probability	density	function.
Notional:	In	a	bond	futures	contract,	 the	bond	bought	or	sold	is	a	standardised
non-existent	notional	bond,	as	opposed	to	the	actual	bonds	that	are	deliverable	at
maturity.	Contracts	for	differences	also	require	a	notional	principal	amount	on
which	settlement	can	be	calculated.	Otherwise,	 it	 is	 the	balance	 that	 is	used	as
the	 basis	 for	 calculating	 interest	 or	 credit	 protection	 due	 with	 respect	 to	 an
obligation.
Novation:	Replacement	of	a	contract	or,	more	usually,	a	series	of	contracts	with
one	new	contract.
NPV:	See	net	present	value.
NYSE:	New	York	Stock	Exchange.

O



O/N:	See	overnight.
Obligor:	A	borrower	of	funds.
Odd	date:	See	broken	date.
Off-balance	 sheet:	 A	 transaction	 whose	 nominal	 value	 is	 not	 entered	 on	 the
balance	 sheet,	 because	 the	 principal	 amount	 is	 not	 traded.	 The	 standard
accounting	treatment	for	contracts	for	differences.
Off-balance	sheet	instruments	(OBS):	Derivative	contracts	that	are	held	off	the
balance	 sheet,	 because	 they	 are	 not	 “cash”	 assets,	 and	 the	 premium	 paid	 to
purchase	them	is	a	fraction	of	their	notional	value.
Off-market:	A	rate	that	is	not	the	current	market	rate.
Off-market	 coupon	 swap:	 Tax-driven	 swap	 strategy	 in	 which	 the	 fixed-rate
payments	differ	significantly	from	current	market	rates.	There	are	high	and	low
coupon	swaps.
Offer:	The	price	at	which	a	market-maker	will	sell	bonds.	Also	called	“ask”.	In
the	repo	market,	the	repo	rate	that	the	seller	is	willing	to	pay	on	cash	received,	to
“offer”	the	stock;	that	is,	take	the	cash.
Open	book:	A	term	for	a	“mismatched”	book.	However,	the	term	“mismatched”
book	is	not	itself	generally	used	by	traders.
Open	repo:	A	repo	trade	with	no	fixed	maturity	date,	with	the	daily	possibility
of	terminating	the	repo	or	refixing	its	terms	or	substituting	collateral.
Open	 to	 challenge:	A	 request	 to	 ice	 a	 stock	 is	 open	 to	 challenge	 if	 the	 party
making	 the	 icing	 request	 has	 not	 confirmed	 the	 order,	 and	 a	 second	 party
subsequently	 approaches	 the	 stock-lender	 with	 a	 firm	 request	 to	 borrow.	 The
first	party	retains	first	option	on	the	stock	it	has	iced.
Opening	leg:	The	first	half	of	a	repo	transaction.	Also	known	as	start	leg,	first
leg,	near	leg	or	onside	leg.	See	also	closing	leg.
Operational	 market	 notice:	 Sets	 out	 the	 DMO’s	 (previously	 the	 bank’s)
operations	and	procedures	in	the	gilt	market.
Operational	risk:	Risk	of	loss	occurring	due	to	inadequate	systems	and	control,
human	error,	or	management	failure.
Opportunity	cost:	Value	of	an	action	that	could	have	been	taken	if	the	current
action	had	not	been	chosen.
Option:	 The	 right	 (but	 not	 the	 obligation)	 to	 buy	 or	 sell	 securities	 at	 a	 fixed
price	within	a	specified	period.



Option	forward:	See	time	option.
Ordinary	least	squares	(OLS):	An	econometric	technique	used	to	estimate	the
strength	and	direction	of	the	relationship	between	two	or	more	variables.
Originator:	In	a	securitisation	transaction,	the	bank	or	other	entity	that	is	behind
the	securitisation.	Also	known	as	 the	sponsor.	The	originating	bank	directly	or
indirectly	 transfers	assets	 in	 the	securitisation,	or	acts	as	a	sponsor	of	an	asset-
backed	commercial	paper	conduit.
Ornstein-Uhlenbeck	 equation:	 A	 standard	 equation	 that	 describes	 mean
reversion.	 It	 can	 be	 used	 to	 characterise	 and	 measure	 commodity	 price
behaviour.
OTC:	Over-the-counter.	 Strictly	 speaking,	 any	 transaction	 not	 conducted	 on	 a
registered	 stock	 exchange.	Trades	 conducted	via	 the	 telephone	between	banks,
and	 contracts	 such	 as	 FRAs	 and	 (non-exchange	 traded)	 options	 are	 said	 to	 be
“over-the-counter”	instruments.	OTC	also	refers	to	non-standard	instruments	or
contracts	 traded	 privately	 between	 two	 parties;	 for	 example,	 a	 client	 with	 a
requirement	for	a	specific	risk	to	be	hedged	with	a	tailor-made	instrument	may
enter	 into	 an	 OTC	 structured	 trade	 with	 a	 bank	 that	 makes	 markets	 in	 such
products.
Out-of-the-money:	A	call	(put)	option	is	out-of-the-money	if	the	underlying	is
currently	 less	 (more)	valuable	 than	 the	 strike	price.	See	at-the-money,	 in-the-
money.
Outright:	 An	 outright	 (or	 forward	 outright)	 is	 the	 sale	 or	 purchase	 of	 one
foreign	 currency	 against	 another	 value	 on	 any	 date	 other	 than	 spot.	 See	 spot,
swap,	forward,	short	date.
Over-the-counter:	See	OTC.
Overborrowed:	A	position	in	which	a	dealer’s	liabilities	(borrowings	taken	in)
are	of	longer	maturity	than	the	assets	(loans	out).
Over-collateralisation:	A	capital	structure	in	which	assets	exceed	liabilities.
Over-collateralised:	Where	the	value	of	collateral	exceeds	that	of	the	cash	lent
against	it.	Used	to	protect	against	counterparty	and	market	risk.
Overlent:	 A	 position	 in	 which	 a	 dealer’s	 assets	 (loans	 out)	 are	 of	 longer
maturity	than	the	liabilities	(borrowings	taken	in).
Overnight:	A	deal	from	today	until	the	next	working	day	(“tomorrow”).
Overnight	 index	 swap	 (OIS):	 An	 interest-rate	 swap	 that	 pays/receives	 fixed-



rate	 interest	on	one	 leg	and	 receives/pays	 the	 average	of	 the	overnight	 interest
rate	on	the	other	leg.

P
p/e	ratio:	price/earnings	ratio.
Pair-off:	The	netting	of	consideration	and	stock	in	the	settlement	of	two	trades
(one	buy,	one	sell)	in	the	same	security,	possible	where	value	dates	are	identical,
to	allow	settlement	of	the	net	differences	only.
Paper:	Another	term	for	a	bond	or	debt	issue.
Par:	In	foreign	exchange,	when	the	outright	and	spot	exchange	rates	are	equal,
the	forward	swap	is	zero	or	par.	When	the	price	of	a	security	is	equal	to	the	face
value,	usually	expressed	as	100,	it	is	said	to	be	trading	at	par.	A	par	swap	rate	is
the	current	market	rate	for	a	fixed	interest-rate	swap	against	Libor.
Par	yield	curve:	A	curve	plotting	maturity	against	yield	for	bonds	priced	at	par.
Parity:	The	official	rate	of	exchange	for	one	currency	in	terms	of	another	which
a	government	is	obliged	to	maintain	by	means	of	intervention.
Participation	forward:	A	product	equivalent	to	a	straightforward	option	plus	a
forward	 deal,	 but	 structured	 as	 a	 forward	 deal	 at	 an	 off-market	 rate	 plus	 the
opportunity	to	benefit	partially	if	the	market	rate	improves.
Path-dependent:	 A	 path-dependent	 option	 is	 one	 which	 depends	 on	 what
happens	to	the	underlying	throughout	the	option’s	life	(such	as	the	American	or
barrier	option),	rather	than	only	at	expiry	(a	European	option).
Pay-as-you-go	(PAUG):	A	type	of	CDS	contract	used	when	the	reference	entity
is	a	structured	finance	security	such	as	an	ABS,	and	whose	notional	is	adjusted
to	 reflect	 paydowns	 and	 other	 adjustments	 to	 the	 outstanding	 balance	 of	 the
reference	security.
Peak	 exposure:	 If	 the	worst	 case	 or	 the	 expected	 credit	 risk	 exposures	 of	 an
instrument	 is	 calculated	 over	 time,	 the	 resulting	 graph	 reveals	 a	 credit	 risk
exposure	 profile.	 The	 highest	 exposure	marked	 out	 by	 the	 profile	 is	 the	 peak
exposure	generated	by	the	instrument.
Pension:	The	French	domestic	market	classic	repo.	Formally	documented	in	law
in	December	1993,	previously	known	as	pension	livrée.
Periodic	resetting	swap:	Swap	where	the	floating-rate	payment	is	an	average	of



floating	rates	that	have	prevailed	since	the	last	payment,	rather	than	the	interest
rate	prevailing	at	the	end	of	the	period.	For	example,	the	average	of	six	1-month
Libor	rates	rather	than	one,	6-month	Libor	rate.
Pillar	One:	One	of	the	three	pillars	that	comprise	the	Basel	II	framework.	Pillar
One	stipulates	the	methodology	for	the	calculation	of	the	specific	capital	charges
for	credit	risk	and	operational	risk.
Pillar	Two:	Pillar	Two	is	part	of	the	Basel	II	framework	and	sets	out	guidelines
for	supervisory	bodies.	This	includes	directions	to	follow	with	regard	to	capital
adequacy,	internal	procedures	and	risks	such	as	interest-rate	risk.
Pillar	 Three:	 The	 market-discipline	 element	 of	 the	 three-pillar	 framework
behind	Basel	II,	Pillar	Three	sets	out	 the	disclosure	requirements	for	a	bank	or
financial	institution	to	its	shareholders	and	customers.
Pips:	See	points.
Plain	vanilla:	See	vanilla.
Points:	 The	 last	 two	 decimal	 places	 in	 an	 exchange	 rate.	 For	 example,	 when
EUR/USD	is	1.1910/1.1920,	the	points	are	10/20.	See	bid	figure.
Pool	factor:	A	value	assigned	to	a	tranche	of	a	structured	finance	security	such
as	an	ABS	or	MBS	that	 is	used	 to	determine	outstanding	market	value.	As	 the
underlying	asset	pool	experiences	paydowns	(such	as	prepayment	of	a	mortgage
that	is	in	the	underlying	pool),	the	overlying	notes	are	also	paid	down,	usually	on
a	pro-rata	basis,	to	reflect	their	reduced	actual	amount.	On	issue,	ABS	and	MBS
notes	have	a	pool	 factor	of	1.0000.	As	prepayment	 takes	place,	 the	pool	 factor
reduces.	To	obtain	the	market	value	of	an	ABS	or	MBS	tranche,	we	multiply	the
nominal	value	of	 the	note	by	the	pool	factor,	and	then	multiply	this	value	with
the	dirty	price.
Portfolio	variance:	The	square	of	the	standard	deviation	of	a	portfolio’s	return
from	the	mean.
Positive	cash-flow	collar:	Collar	other	than	a	zero-cost	collar.
Potential	exposure:	Estimate	of	the	future	replacement	cost,	or	positive	market
value,	of	a	derivative	transaction.	Potential	exposure	should	be	calculated	using
probability	 analysis	 based	 on	 broad	 confidence	 intervals	 (for	 example,	 two
standard	deviations)	over	the	remaining	term	of	the	transaction.
Preference	shares:	These	are	a	form	of	corporate	financing.	They	are	normally
fixed	interest	shares	whose	holders	have	the	right	to	receive	dividends	ahead	of
ordinary	 shareholders.	 If	 a	 company	 were	 to	 go	 into	 liquidation,	 preference



shareholders	would	rank	above	ordinary	shareholders	for	the	repayment	of	their
investment	 in	 the	 company.	 Preference	 shares	 (“prefs”)	 are	 normally	 traded
within	the	fixed	interest	division	of	a	bank	or	securities	house.
Premium:	 For	 a	 bond,	 the	 amount	 by	which	 the	 price	 is	 over	 par.	 In	 the	 FX
market,	the	amount	by	which	a	currency	is	more	expensive,	in	terms	of	another
currency,	for	future	delivery	than	for	spot,	is	the	forward	premium	(in	general,	a
reflection	of	 interest-rate	differentials	between	 two	currencies).	 If	 an	 exchange
rate	 is	 “at	 a	premium”	 (without	 specifying	 to	which	of	 the	 two	currencies	 this
refers),	 this	 generally	means	 that	 the	variable	 currency	 is	 at	 a	 premium.	 See
discount.
Present	 value	 (PV):	 The	 amount	 of	money	 that	 needs	 to	 be	 invested	 now	 to
achieve	a	given	amount	in	the	future	when	interest	is	added.	See	time	value	of
money,	future	value.
Pre-settlement	 risk:	 As	 distinct	 from	 credit	 risk	 arising	 from	 intra-day
settlement	risk,	this	term	describes	the	risk	of	loss	that	might	be	suffered	during
the	life	of	the	contract	if	a	counterparty	to	a	trade	defaulted	and	if,	at	the	time	of
default,	the	instrument	had	a	positive	economic	value.
Price	differential:	A	 term	used	 in	 the	Equity	Repo	Agreement	 to	describe	 the
accrued	return	on	the	cash	involved	in	a	repo.
Price-earnings	ratio:	A	ratio	giving	the	price	of	a	stock	relative	to	the	earnings
per	share.
Price	factor:	See	conversion	factor.
Pricing	rate:	Another	term	for	repo	rate.
Primary	market:	The	market	 for	new	debt,	 into	which	new	bonds	are	 issued.
The	primary	market	is	made	up	of	borrowers,	investors	and	the	investment	banks
that	place	new	debt	into	the	market,	usually	with	their	clients.	Bonds	that	trade
after	they	have	been	issued	are	said	to	be	part	of	the	secondary	market.
Principal:	A	party	 to	a	 repo	 transaction	who	acts	on	 their	own	behalf.	Also,	a
term	used	to	refer	to	the	nominal	value	of	a	bond.
Principal	protected	note:	A	financial	instrument	that	guarantees	repayment	of
its	 principal	 amount	 (par	 amount)	 to	 investors	 on	maturity	 or	 on	 termination.
This	 feature	 is	 often	 added	 to	 higher	 risk	 notes	 such	 as	 credit-linked	 notes
referenced	 to	 a	 risky	 security.	 The	 addition	 of	 a	 principal	 protected	 feature
lowers	the	coupon	that	would	otherwise	be	paid	to	investors	in	the	note.
Probability	 distribution:	 The	mathematical	 description	 of	 how	 probable	 it	 is



that	the	value	of	something	is	less	than	or	equal	to	a	particular	level.
Probability-of-default	(PD):	In	general,	the	probability	that	an	asset	will	suffer
from	 issuer	 default	 over	 the	 next	 12	 months,	 calculated	 on	 historical	 rates	 of
default	 among	 the	 same	class	of	 issuer.	Under	Basel	 II,	 the	 statistical	measure
that	a	borrower	or	portfolio	of	borrowers	will	default	on	its	financial	obligations.
Banks	 and	 financial	 institutions	 must	 provide	 to	 their	 regulatory	 authority	 a
measure	of	PD	 for	 each	borrower	 and	each	borrower	of	 rating,	under	both	 the
foundation	and	advanced	IRB	approaches.	PD	itself	is	defined	as	a	conservative
view	of	the	long-term	average	PD	for	the	grade	of	borrower	being	assessed.	For
sovereign	exposure,	PD	is	the	one-year	PD	of	the	borrower	grade;	for	bank	and
corporate	exposures,	PD	is	the	greater	of	either	the	one-year	PD	of	the	borrower
grading	 or	 0.03%.	 The	 PD	 of	 exposures	 of	 obligors	 in	 default	 is	 defined	 as
100%.
Protection	seller:	In	a	credit	default	swap	transaction,	the	party	that	accepts	the
credit	 risk	associated	with	specified	assets.	 If	 losses	are	 incurred	on	 the	assets,
the	protection	seller	makes	credit	protection	payments	to	the	protection	buyer.	A
fee	is	payable	for	this	protection.
PSA/ISMA	 Global	 Master	 Repurchase	 Agreement:	 Developed	 jointly	 by
PSA	 and	 ISMA,	 this	 is	 the	market	 standard	 documentation	 for	 nondollar	 repo
markets.	A	revised	edition	was	issued	in	November	1995.	The	Gilt	Repo	Legal
Agreement	is	an	amended	version	of	the	revised	edition	(through	the	inclusion	of
a	 Part	 2	 to	 its	 Annex	 I	 and	 modified	 by	 a	 side	 letter	 in	 connection	 with	 the
upgrade	of	the	CGO	service	in	1997)	designed	to	meet	the	needs	of	the	gilt	repo
market.
PSA:	 The	 Public	 Securities	 Association.	 A	 US-based	 organisation	 that
developed	 the	 market	 standard	 documentation	 for	 repo	 in	 the	 US	 domestic
market	 and	 that	 developed	 with	 the	 ISMA	 the	 Global	 Master	 Repurchase
Agreement.	It	changed	its	name	to	the	Bond	Market	Association,	before	merging
in	 July	 2006	 with	 the	 Securities	 Industry	 Association	 to	 form	 the	 Securities
Industry	and	Financial	Markets	Association	(SIFMA).
Put:	A	put	option	is	an	option	to	sell	the	commodity	or	instrument	underlying
the	option.	See	call	option.
Put-call	parity:	The	theory	that	demonstrates	 the	relationship	between	the	call
price	and	put	price	of	an	option	with	otherwise	identical	terms.
PVBP:	Present	value	of	a	basis	point,	the	change	in	value	of	a	bond	or	derivative
contract	 resulting	 from	 a	 1	 basis	 point	 change	 in	 its	 yield,	 or	 in	 the	 level	 of



interest	rates.	Sometimes	used	synonymously	with	DV01.

Q
Quanto:	An	 option	 that	 has	 its	 final	 payoff	 linked	 to	 two	 or	more	 underlying
assets	or	reference	rates.
Quanto	swap:	A	swap	where	the	payments	 in	one	or	both	legs	are	based	on	a
measurement	 (such	as	 the	 interest	 rate)	 in	one	currency	but	payable	 in	another
currency.
Quasi-coupon	date:	 The	 regular	 date	 for	which	 a	 coupon	 payment	would	 be
scheduled	if	 there	were	a	coupon	payable.	Used	for	price/yield	calculations	for
zero-coupon	bonds.

R

Range	forward:	A	zero-cost	collar	where	the	customer	is	obliged	to	deal	with
the	same	bank	at	spot	if	neither	limit	of	the	collar	is	breached	at	expiry.
Rate	of	recovery:	Estimate	of	the	percentage	of	the	amount	exposed	to	default	–
that	is,	the	credit-risk	exposure	–	that	is	likely	to	be	recovered	by	an	institution	if
a	counterparty	defaults.	The	recovery	value	of	a	defaulted	asset	is	dependent	on
its	rate	of	recovery.
Rating:	 The	 credit	 rating	 of	 an	 obligor.	 This	 can	 be	 a	 formal	 rating	 from	 an
institution	 such	 as	Moody’s,	 Standard	&	Poor’s	 or	 Fitch,	 or	 an	 internal	 rating
assigned	by	a	bank	or	financial	institution	based	on	its	own	assessment.
Rebate:	The	fee	payable	by	a	borrower	of	stock	in	the	stock-lending	market.
Recall:	 Where	 the	 repo	 is	 an	 open	 transaction,	 a	 request	 to	 return	 repo’ed
securities.
Record	date:	A	coupon	or	other	payment	due	on	a	security	is	paid	by	the	issuer
to	whoever	is	registered	on	the	record	date	as	being	the	owner.	See	ex-dividend,
cum-dividend.
Recovery	rate:	See	rate	of	recovery.
Redeem:	A	security	is	said	to	be	redeemed	when	the	principal	is	repaid.
Redemption	yield:	The	 rate	of	 interest	 at	which	all	 future	payments	 (coupons



and	redemption)	on	a	bond	are	discounted	so	 that	 their	 total	equals	 the	current
price	of	the	bond	(inversely	related	to	price).
Re-denomination:	A	change	in	the	currency	unit	in	which	the	nominal	value	of
a	security	is	expressed	(in	context,	from	sterling	to	euro).
Reduced-cost	 option:	 Generic	 term	 for	 options	 for	 which	 there	 is	 a	 reduced
premium,	either	because	the	buyer	undertakes	to	forgo	a	percentage	of	any	gain,
or	 because	 he	 or	 she	 offsets	 the	 cost	 by	 writing	 other	 options	 (for	 example,
minmax,	 range	 forward).	 See	 also	 zero-cost	 option.	 Refer:	 The	 practice
whereby	a	trader	instructs	a	broker	to	put	“under	reference”	any	prices	or	rates
quoted,	meaning	that	they	are	no	longer	“firm”	and	the	broker	must	refer	to	the
trader	before	he	or	she	can	trade	on	the	price	initially	quoted.
Register:	Record	of	ownership	of	securities.	For	gilts,	excluding	bearer	bonds,
entry	in	an	official	register	confers	title.
Registered	bond:	A	bond	 for	which	 the	 issuer	 keeps	 a	 record	 (register)	 of	 its
owners.	 Transfer	 of	 ownership	 must	 be	 notified	 and	 recorded	 in	 the	 register.
Interest	 payments	 are	 posted	 (more	 usually	 electronically	 transferred)	 to	 the
bondholder.
Registrar’s	Department:	Department	of	the	Bank	of	England	that	maintains	the
register	of	holdings	of	gilts.
Regulatory	 arbitrage:	 The	 practice	 of	 engaging	 in	 financial	 transactions	 that
provide	 a	 benefit	 that	 is	 available	 due	 to	 regulatory	 requirements	 of	 different
types	and/or	ratings	of	assets.
Regulatory	 capital:	 Capital	 that	 is	 obliged	 to	 be	 held	 by	 a	 bank	 or	 financial
institution	to	meet	regulatory	requirements.	Defined	under	Basel	I	and	split	into
Tier	I	and	Tier	II	capital,	and	slightly	modified	under	Basel	II	with	regard	to	Tier
II.
Reinvestment	 rate:	 The	 rate	 at	 which	 interest	 paid	 during	 the	 life	 of	 an
investment	 is	 reinvested	 to	 earn	 interest	 on	 interest,	 which	 in	 practice	 will
generally	not	be	the	same	as	the	original	yield	quoted	on	the	investment.
Relative	 performance	 option:	 Option	 whose	 value	 varies	 in	 line	 with	 the
relative	value	of	two	assets.
Replacement	cost:	The	present	value	of	the	expected	future	net	cash	flows	of	a
derivative	 instrument.	Aside	from	various	conventions	dealing	with	 the	bid/ask
spread,	 synonymous	 with	 the	 “market	 value”	 or	 “current	 exposure”	 of	 an
instrument.



Repo:	Usually	refers	in	particular	to	classic	repo.	Also	used	as	a	term	to	include
classic	repos,	buy/sell-backs	and	securities	lending.
Repo	rate:	The	return	earned	on	a	repo	transaction	expressed	as	an	interest	rate
on	the	cash	side	of	the	transaction.
Repo	 (reverse	 repo)	 to	maturity:	 A	 repo	 or	 reverse	 repo	where	 the	 security
repo’ed	matures	on	the	same	day	as	the	closing	leg.
Repricing:	At	a	variation	margin	call,	when	a	repo	is	closed	out	and	restarted	to
reflect	margin	delivery.	Also	used	as	another	term	for	marking-to-market.
Repurchase	agreement:	See	repo.
Restructuring:	An	event	of	financial	modification	that	is	of	significance	under
the	terms	of	a	credit	derivative	contract.	Essentially	it	 involves	the	obligor	to	a
set	of	loans	changing	the	terms	of	its	obligations,	usually	due	to	financial	stress,
that	result	in	the	terms	of	the	obligation	becoming	less	favourable	to	lenders	than
previously.	Restructuring	can	take	the	form	of	longer	term	to	repay,	reduction	in
principal	amount	payable,	postponement	of	interest	payments,	change	in	priority
of	payment	and	so	on.
Return	on	capital	employed	(ROCE):	Measure	of	the	return	on	capital	used	in
the	business.
Return	on	equity	(ROE):	The	net	earning	of	a	company	divided	by	its	equity.
Return	on	net	assets	 (RONA):	Measure	of	 the	 return	on	 the	value	of	 the	net
assets	used	in	the	business.
Return	on	Value-at-Risk	 (ROVAR):	An	analysis	conducted	 to	determine	 the
relative	 rates	 of	 return	 on	 different	 risks,	 allowing	 corporations	 to	 compare
different	risk	capital	allocations	and	capital	structure	decisions	effectively.
Revaluation:	An	official	one-off	increase	in	the	value	of	a	currency	in	terms	of
other	currencies.	See	devaluation.
Revenue	 volatility:	 Another	 term	 for	 value	 of	 income	 at	 risk	 from	 market
fluctuations.
Reverse:	See	reverse	repo.
Reverse	repo:	A	repo,	but	from	the	point	of	view	of	the	counterparty	taking	in
collateral.	The	US	AIMR,	 in	 its	CFA	exam	syllabus,	defines	a	 reverse	 repo	as
one	 undertaken	 by	 a	 corporate	 customer	 with	 a	 banking	 counterparty	 (who
engages	in	repo).
Reversing:	Entering	into	reverse	repo,	as	in	“reverse	in”	securities.



Rho	(ρ):	The	change	in	an	option’s	value	relative	to	a	change	in	interest	rates.
Right	 of	 substitution:	 The	 right	 of	 the	 party	 to	 a	 repo,	 which	 has	 delivered
securities,	to	substitute	equivalent	collateral	during	the	life	of	the	repo.
Risk-adjusted	return	on	capital	 (RAROC):	Measure	of	 the	 return	on	capital
adjusted	for	the	level	of	risk	to	which	capital	has	been	used,	usually	by	means	of
incorporating	the	volatility	of	the	assets	whose	return	is	being	measured.
Risk	reversal:	Changing	a	long	(or	short)	position	in	a	call	option	to	the	same
position	in	a	put	option	by	selling	(or	buying)	forward,	and	vice	versa.
Risk-free	 rate:	 The	 interest	 rate	 payable	 on	 an	 investment	 that	 carries	 zero
credit	risk.	Usually	associated	with	the	90-day	T-bill	rate.
Risk-weighted	asset:	Assets	that	carry	an	element	of	credit	risk	and	so	must	be
weighted	 in	accordance	with	 relative	 risk,	 for	capital	 adequacy	purposes	under
Basel	regulations.
Risk-weighting:	 The	 level	 of	 risk	 assigned	 to	 a	 certain	 type	 of	 collateral	 or
counterparts,	as	used	in	Basel	I	capital	calculations.
RMBS:	Residential	mortgage-backed	security.
ROA:	Return	on	assets.
Roll:	To	renew	a	repo	trade	at	its	maturity.
Rollover:	 See	 tom/next	 and	 roll.	 Also	 refers	 to	 a	 renewal	 of	 a	 loan	 on	 its
maturity	date.
Rump:	A	gilt	issue	so	designated	because	it	is	illiquid,	generally	because	there
is	a	very	small	nominal	amount	left	in	existence.
Running	yield:	Same	as	current	yield.

S
S/N:	See	spot/next.
S/W:	See	spot-a-week.
Safe	 custody	 repo:	 Also	 known	 as	 safekeeping	 repo,	 where	 the	 borrower	 of
cash	keeps	hold	of	collateral	pledged,	placing	it	in	a	segregated	client	account.
Sale	and	repurchase	agreement:	The	full	name	for	repo.
Secondary	 market:	 The	 market	 in	 instruments	 after	 they	 have	 been	 issued.
Bonds	 are	 bought	 and	 sold	 after	 their	 initial	 issue	 by	 the	 borrower,	 and	 the



marketplace	 for	 this	buying	and	 selling	 is	 referred	 to	as	 the	 secondary	market.
The	new	issues	market	is	the	primary	market.
Securities	and	Exchange	Commission	(SEC):	The	central	regulatory	authority
in	the	United	States,	responsible	for	policing	the	financial	markets	including	the
bond	markets.
Securities	 lending:	 The	 market	 in	 borrowing	 and	 lending	 stock,	 for	 a	 fee,
against	collateral.	Also	know	as	stock	lending.
Securitisation:	 The	 sale	 of	 assets,	 which	 generate	 cash	 flows,	 from	 the
institution	that	owns	them,	to	another	company	that	has	been	specifically	set	up
for	 the	purpose,	and	 the	 issuing	of	notes	by	 this	 second	company.	These	notes
are	 backed	 by	 the	 cash	 flows	 from	 the	 original	 assets.	 The	 technique	 was
introduced	initially	as	a	means	of	funding	for	US	mortgage	banks.	Subsequently,
the	 technique	 was	 applied	 to	 other	 assets	 such	 as	 credit	 card	 payments	 and
leasing	 receivables.	 It	 has	 also	 been	 employed	 as	 part	 of	 asset-liability
management,	as	a	means	of	managing	balance	sheet	 risk.	Securitisation	allows
institutions	 such	 as	 banks	 and	 corporates	 to	 convert	 assets	 that	 are	 not	 readily
marketable	 –	 such	 as	 residential	mortgages	 or	 car	 loans	 –	 into	 rated	 securities
that	are	tradeable	in	the	secondary	market.	The	investors	that	buy	these	securities
gain	an	exposure	to	these	types	of	original	assets	that	they	would	not	otherwise
have	 access	 to.	 The	 technique	 was	 first	 introduced	 by	 mortgage	 banks	 in	 the
United	States	during	the	1970s.	The	later	synthetic	securitisation	market	is	more
recent,	 dating	 from	 1997.	 The	 key	 difference	 between	 cash	 and	 synthetic
securitisation	 is	 that	 in	 the	 former,	 the	assets	 in	question	are	actually	 sold	 to	a
separate	 legal	 company	known	as	a	special	purpose	vehicle	 (SPV).	This	does
not	occur	in	a	synthetic	transaction.	We	can	define	securitisation	as	the	process
by	which	illiquid	assets	of	a	corporation	or	a	financial	institution	are	transformed
into	a	package	of	securities	backed	by	these	assets;	the	process	of	securitisation
creates	asset-backed	bonds.
Security:	A	 financial	 asset	 sold	 initially	 for	 cash	 by	 a	 borrowing	 organisation
(the	“issuer”).	The	 security	 is	often	negotiable	 and	usually	has	a	maturity	date
when	it	is	redeemed.
Sell/buy-back:	A	 trade	economically	 identical	 to	a	classic	 repo,	but	conducted
as	a	spot	sale	and	simultaneous	repurchase	of	stock,	with	the	forward	repurchase
price	adjusted	to	account	for	interest	payable	on	borrowed	funds.	The	repurchase
price	is	not	connected	to	the	actual	market	price	of	the	stock	on	repurchase	date.
Seller:	 The	 counterparty	 that	 “sells”	 collateral	 in	 a	 repo	 or	 sell/buy-back;	 in



other	words,	the	party	borrowing	funds.
Set	 off:	The	 practice	 of	 netting	 obligations	 between	 two	 counterparties,	 in	 the
event	of	default.
Settlement:	The	process	of	transferring	stock	from	seller	to	buyer	and	arranging
the	corresponding	movement	of	funds	between	the	two	parties.
Settlement	bank:	A	bank	that	agrees	to	receive	and	make	assured	payments	for
gilts	bought	and	sold	by	a	CGO	member.
Settlement	 date:	 Date	 on	 which	 the	 transfer	 of	 gilts	 and	 payments	 occur,
usually	the	next	working	date	after	the	trade	is	conducted.
Settlement	 risk:	 The	 risk	 that	 occurs	 when	 there	 is	 a	 non-simultaneous
exchange	of	value.	Also	known	as	“delivery	risk”	and	“Herstatt	risk”.
Sharpe	 ratio:	 A	 measure	 of	 the	 attractiveness	 of	 the	 return	 on	 an	 asset	 by
comparing	how	much	risk	premium	the	investor	can	expect	it	to	receive	in	return
for	 the	 incremental	 risk	 (volatility)	 the	 investment	carries.	 It	 is	 the	 ratio	of	 the
risk	premium	to	the	volatility	of	the	asset.
Short:	A	short	position	is	a	surplus	of	sales	over	purchases	of	a	given	currency
or	asset,	or	a	situation	that	naturally	gives	rise	to	an	organisation	benefiting	from
a	weakening	 of	 that	 currency	 or	 asset.	 To	 a	money	market	 dealer,	 however,	 a
short	 position	 is	 a	 surplus	 of	money	 lent	 out	 over	 borrowings	 taken	 in	 (which
give	rise	to	a	benefit	if	that	currency	strengthens	rather	than	weakens).	See	long.
Short	date:	The	term	for	short	maturity	deposits,	typically	overnight,	tom/next,
and	2–3	day	maturity	 trades.	Sometimes	 the	one-week	 term	will	be	considered
among	the	short	dates.
Simple	 interest:	When	 interest	on	an	 investment	 is	paid	all	 at	maturity	or	not
reinvested	 to	 earn	 interest	 on	 interest,	 the	 interest	 is	 said	 to	 be	 simple.	 See
compound	interest.
Simple	yield	to	maturity:	Bond	coupon	plus	principal	gain/loss	amortised	over
the	 time	 to	maturity,	 as	a	proportion	of	 the	clean	price	per	100.	Does	not	 take
time-value	of	money	into	account.	See	yield	to	maturity,	current	yield.
SLN:	Secured	liquidity	notes.
Special:	 A	 security	 which	 for	 any	 reason	 is	 sought	 after	 in	 the	 repo	 market,
thereby	 enabling	 any	 holder	 of	 the	 security	 to	 earn	 incremental	 income	 (in
excess	of	the	General	collateral	rate)	through	lending	it	via	a	repo	transaction.
The	 repo	 rate	 for	 a	 special	 will	 be	 below	 the	 GC	 rate,	 as	 this	 is	 the	 rate	 the
borrower	 of	 the	 cash	 is	 paying	 in	 returning	 for	 supplying	 the	 special	 bond	 as



collateral.	An	individual	security	can	be	in	high	demand	for	a	variety	of	reasons;
for	 instance,	 if	 there	 is	 sudden	 heavy	 investor	 demand	 for	 it,	 or	 (if	 it	 is	 a
benchmark	 issue)	 it	 is	 required	 as	 a	 hedge	 against	 a	 new	 issue	 of	 similar-
maturity	paper.
Special	 purpose	 vehicle	 (SPV):	 A	 legal	 entity	 set	 up	 to	 effect	 securitisation.
Also	 known	 as	 a	 special	 purpose	 company	 (SPC)	 or	 special	 purpose	 entity
(SPE).	Under	 the	 securitisation	 process	 an	 issuer	 acquires	 the	 assets	 from	 the
originator.	The	issuer	is	usually	a	company	that	has	been	specially	set	up	for	the
purpose	 of	 the	 securitisation,	 which	 is	 the	 SPV	 and	 is	 usually	 domiciled
offshore.	The	creation	of	an	SPV	ensures	that	the	underlying	asset	pool	is	held
separate	from	the	other	assets	of	the	originator.	This	is	done	so	that	in	the	event
that	 the	 originator	 is	 declared	 bankrupt	 or	 insolvent,	 the	 assets	 that	 have	 been
transferred	to	the	SPV	will	not	be	affected.	This	is	known	as	being	bankruptcy-
remote.	Conversely,	 if	 the	underlying	assets	begin	 to	deteriorate	 in	quality	and
are	subject	to	a	ratings	downgrade,	investors	have	no	recourse	to	the	originator.
By	holding	the	assets	within	an	SPV	framework,	defined	in	formal	legal	terms,
the	financial	status	and	credit	rating	of	the	originator	becomes	almost	irrelevant
to	the	bondholders.
Specific:	 A	 repo	 in	 which	 the	 collateral	 is	 specified;	 that	 is,	 it	 is	 not	 GC.	 A
specific	security	is	not	necessarily	special.
Speculation:	A	deal	undertaken	because	the	dealer	expects	prices	to	move	in	his
or	her	favour,	as	opposed	to	hedging	or	arbitrage.
Spot:	A	deal	to	be	settled	on	the	customary	value	date	for	that	particular	market.
In	the	foreign	exchange	market	this	is	for	value	in	two	working	days’	time.
Spot-a-week:	Money	market	deposit	value	spot	(T	+	2)	for	one	week.
Spot/next:	A	transaction	from	spot	until	the	next	working	day.
Spot	yield	curve:	The	current	zero-coupon	yield	curve.
Spread:	The	difference	between	the	bid	and	offer	prices	in	a	quotation.	Also	a
strategy	involving	the	purchase	of	an	instrument	and	the	simultaneous	sale	of	a
similar	 related	 instrument,	 such	 as	 the	 purchase	 of	 a	call	 option	 at	 one	 strike
and	the	sale	of	a	call	option	at	a	different	strike.
Square:	A	position	in	which	sales	exactly	match	purchases,	or	 in	which	assets
exactly	match	liabilities.	See	long,	short.	In	the	money	markets,	to	be	“squared
off”	is	to	be	net	zero	balance	at	the	clearing	bank.
Standard	 deviation	 (σ):	 A	 measure	 of	 how	 much	 the	 values	 of	 something



fluctuate	around	its	mean	value.	Defined	as	the	square	root	of	the	variance.
Standardised	approach	(SA):	The	basic	approach	to	implementing	the	Basel	II
capital	calculation,	based	on	external	credit	ratings	of	balance	sheet	assets.
Step-down	swap:	Swap	in	which	the	fixed-rate	payment	decreases	over	the	life
of	the	swap.
Step-up	swap:	Swap	in	which	the	fixed-rate	payment	increases	over	the	life	of
the	swap.
Stock-driven	repo:	A	repo	initiated	by	a	party	who	is	motivated	by	the	need	to
borrow	a	specific	security	or	repo	out	of	a	specific	security	for	funding	purposes.
A	stock-driven	trade	usually	involves	a	round	nominal	amount	of	stock.
Stock	 index	 future:	Future	on	a	 stock	 index,	allowing	a	hedge	against,	or	bet
on,	a	broad	equity	market	movement.
Stock	index	option:	Option	on	a	stock	index	future.
Stock	lending:	See	securities	lending.
Stock	option:	Option	on	an	individual	stock.
Straddle:	A	position	combining	the	purchase	of	both	a	call	and	put	at	the	same
strike	for	the	same	date.	See	strangle.
Strangle:	A	position	combining	the	purchase	of	both	a	call	and	a	put	at	different
strikes	for	the	same	date.	See	straddle.
Street:	The	“street”	is	a	term	for	the	market,	originating	as	“Wall	Street”.	A	US
term	for	market	convention,	so	 in	 the	US	market	 is	 the	convention	for	quoting
the	price	or	yield	for	a	particular	instrument.
Stress	testing:	An	analysis	 that	gives	 the	value	of	a	portfolio	under	a	range	of
worst	case	scenarios.
Strike:	The	strike	price	or	strike	rate	of	an	option	is	the	price	or	rate	at	which	the
holder	can	insist	on	the	underlying	transaction	being	fulfilled.
Strip:	A	 zero-coupon	bond	 that	 is	 produced	 by	 separating	 a	 standard	 coupon-
bearing	 bond	 into	 its	 constituent	 principal	 and	 interest	 components.	 To	 strip	 a
bond	 is	 to	 separate	 its	 principal	 amount	 and	 its	 coupons	 and	 trade	 each
individual	cash	flow	as	a	separate	instrument	(“separately	traded	and	registered
for	 interest	 and	 principal”).	 Also,	 a	 strip	 of	 futures	 is	 a	 series	 of	 short-term
futures	 contracts	 with	 consecutive	 delivery	 dates,	 which	 together	 create	 the
effect	 of	 a	 longer	 term	 instrument	 (for	 example,	 four	 consecutive	 3-month
futures	contracts	as	a	hedge	against	a	one-year	swap).	A	strip	of	FRAs	is	similar.



Structured	 investment	 vehicle	 (SIV):	 Investment	 companies	 set	 up	 as	 stand-
alone,	purpose-built	legal	entities	that	invest	in	assets	and	raise	funds	in	the	debt
capital	markets.	They	also	require	an	equity	share	in	the	total	funding,	which	is
the	vehicle’s	capital.
Structured	 note:	 A	 bond	 that	 is	 an	 over-the-counter	 (OTC)	 product	 that
combines	 a	 number	 of	 elements	 into	 a	 single	 instrument.	 It	 may	 contain	 an
embedded	option,	or	it	may	link	its	return	to	the	performance	of	another	specific
asset	 or	 index.	 The	 liquidity	 of	 the	 secondary	 market	 in	 structured	 notes	 is
variable.
Substitution:	 The	 practice	 of	 replacing	 collateral	 with	 another	 of	 equivalent
credit	quality	during	the	term	of	a	repo	trade.	This	is	initiated	by	the	supplier	of
collateral,	but	must	be	agreed	beforehand	by	the	lender	of	cash.
Supervisory	 formula	 (SF):	 A	BIS-described	 approach	 to	 calculating	Basel	 II
capital	requirements	based	on	the	methodology	of	the	national	regulator.
Swap:	A	foreign	exchange	swap	is	the	purchase	of	one	currency	against	another
for	delivery	on	one	date,	with	a	simultaneous	sale	to	reverse	the	transaction	on
another	value	date.	See	also	interest-rate	swap,	currency	swap.
Swaption:	An	option	on	an	interest-rate	swap,	currency	swap.
Switch:	 Exchanges	 of	 one	 gilt	 holding	 for	 another,	 sometimes	 entered	 into
between	 the	 DMO	 and	 a	 GEMM	 as	 part	 of	 the	 DMO’s	 secondary	 market
operations.
Synthetic:	 A	 package	 of	 transactions	 which	 is	 economically	 equivalent	 to	 a
different	 transaction.	 In	 the	 structured	 finance	 market,	 a	 transaction	 that
replicates	some	of	the	economic	effects	of	a	cash	securitisation	without	recourse
to	an	actual	sale	of	assets,	and	which	involves	the	use	of	credit	derivatives.
Synthetic	CDO:	A	CDO	in	which	 true	sale	of	assets	 to	an	SPV	does	not	 take
place.	Rather,	the	economic	effect	of	transferring	the	credit	risk	of	the	assets	is
created	through	the	use	of	credit	derivatives	that	reference	the	assets.
Synthetic	securitisation:	Defined	by	the	Basel	Committee	as	a	structure	with	at
least	 two	 different	 stratified	 risk	 positions	 or	 tranches	 that	 reflect	 different
degrees	 of	 credit	 risk,	where	 the	 credit	 risk	 of	 an	 underlying	 pool	 of	 assets	 is
transferred	 by	 means	 of	 credit	 derivatives.	 The	 actual	 assets	 may	 not	 be
transferred	in	ownership,	only	their	credit	risk	exposure	is	transferred.

T



T
T/N:	See	tom/next.
Tail:	The	exposure	to	interest	rates	over	a	forward-forward	period	arising	from	a
mismatched	 position	 (such	 as	 a	 two-month	 borrowing	 against	 a	 three-month
loan).	 A	 forward	 foreign	 exchange	 dealer’s	 exposure	 to	 spot	movements.	 The
interest-rate	 gap	 between	 a	 deposit	 and	 loan	 (or	 reverse	 repo	 and	 repo)	 of
differing	maturities,	 representing	 interest-rate	 risk.	Tap:	The	 issue	of	 a	 gilt	 for
exceptional	market-management	reasons	and	not	on	a	pre-announced	schedule.
TED	 spread:	A	 term	 referring	 to	 the	 spread	 in	 a	 trade	 involving	 a	 long/short
futures	position	against	a	short/long	government	bond	position.	Also	the	futures
strip	hedge	page	on	Bloomberg.	Originally	 referred	 to	as	“Treasury-Eurodollar
spread”.
Term:	The	time	between	the	beginning	and	end	of	a	deal	or	investment.
Term	repo:	Repo	trades	(of	a	maturity	over	one	day)	with	a	fixed	maturity	date.
Term	 structure	 of	 interest	 rates:	 The	 plot	 of	 zero-coupon	 interest	 rates	 by
maturity.	Sometimes	used	synonymously	with	yield	curve.
Terminable	on	demand:	A	repo	trade	that	may	terminated	on	a	daily	basis,	in
other	words	an	open	repo.
Termination:	The	maturity	date.
Theta	(τ):	The	change	in	an	option’s	value	relative	to	a	change	in	the	time	left	to
expiry.
Tick:	The	minimum	change	allowed	in	a	futures	price.
Tick	value:	The	change	in	value	of	a	futures	contract	for	a	1-tick	movement	in
price.
Tier	 1	 capital:	 The	 capital	 of	 a	 bank	 or	 financial	 institution	 defined	 as
shareholder	equity	and	retained	earnings.	At	least	50%	of	regulatory	capital	must
be	held	as	Tier	1	capital.
Tier	2	capital:	Defined	in	Basel	I	but	not	with	a	uniform	definition	in	different
national	 jurisdictions.	 It	 is	 generally	 viewed	 as	 the	 other	 forms	 of	 capital
available	 to	 a	 bank	 or	 financial	 institution	 and	 so	 may	 include	 long-term
subordinated	 debt,	 preference	 shares,	 undisclosed	 reserves	 and	 hybrid	 equity
capital.
Tier	3	capital:	A	modification	to	the	original	Basel	I	rules	that	allowed	banks	to
issue	 short-term	 subordinated	 debt	 to	 meet	 part	 of	 their	 market	 risk	 capital



requirements.	A	maximum	of	250%	of	a	firm’s	Tier	1	capital	may	be	issued	in
this	way,	subject	to	the	discretion	of	the	national	regulator.
Time	bucket:	The	maturity	group	into	which	a	loan	or	other	exposure	is	placed.
For	instance,	time	buckets	of	o/n,	o/n	–	one	week,	one	week	-three	month,	three
month	 –	 six	month,	 six	month	 –	 12	month	may	 be	 calculated,	 and	 assets	 and
liabilities	placed	in	buckets	according	to	their	maturity.
Time	deposit:	A	non-negotiable	deposit	for	a	specific	term.
Time	option:	A	forward	currency	deal	in	which	the	value	date	is	set	to	be	within
a	 period	 rather	 than	on	 a	 particular	 day.	The	 customer	 sets	 the	 exact	 date	 two
working	days	before	settlement.
Time	value	of	money:	The	concept	that	a	future	cash	flow	can	be	valued	as	the
amount	 of	money	which	 it	 is	 necessary	 to	 invest	 now	 in	 order	 to	 achieve	 that
cash	flow	in	the	future.	See	present	value,	future	value.
Today/tomorrow:	See	overnight.
Tom/next:	A	transaction	from	the	next	working	day	(“tomorrow”)	until	the	day
after	(“next	day”	–	that	is,	spot	in	the	foreign-exchange	market).
Total	return	swap	(TRS):	A	bilateral	financial	contract	in	which	one	party	(the
total	 return	 payer)	 makes	 floating-rate	 payments	 to	 the	 other	 party	 (the	 total
return	receiver)	equal	 to	 the	total	return	on	a	specified	asset	or	 index,	 in	return
for	 amounts	 that	 generally	 equal	 the	 total	 return	 payer’s	 cost	 of	 holding	 the
specified	 asset	 on	 its	 balance	 sheet.	 Price	 appreciation	 or	 depreciation	may	 be
calculated	and	exchanged	at	maturity	or	on	an	interim	basis.	Total	return	swaps
are	 economically	 similar	 to	 a	 repo	 trade,	 and	may	 be	 considered	 as	 synthetic
repos	or	as	a	form	of	credit	derivative.	However,	a	 total	return	swap	is	distinct
from	a	credit	default	 swap	 in	 that	 the	 floating	payments	are	based	on	 the	 total
economic	 performance	 of	 the	 specified	 asset,	 and	 are	 not	 contingent	 upon	 the
occurrence	of	a	credit	event.
Traded	 option:	 Option	 that	 is	 listed	 on	 and	 cleared	 by	 an	 exchange,	 with
standard	terms	and	delivery	months.
Trading	 book:	 A	 bank’s	 investment,	 trading	 and	 short-term	 activity,	 grouped
into	the	trading	book	for	regulatory	capital	purposes.
Tranche:	In	the	loan	market,	one	of	a	series	of	two	or	more	issues	with	the	same
coupon	 rate	 and	maturity	 date.	The	 tranches	 become	 fungible	 at	 a	 future	 date,
usually	just	after	the	first	coupon	date.	In	the	structured	finance	market,	a	term
for	liability	or	note	in	a	securitisation	transaction.



Transaction	 risk:	 Extent	 to	which	 the	 value	 of	 transactions	 that	 have	 already
been	agreed	is	affected	by	market	risk.
Translation	risk:	An	accounting	or	financial	reporting	risk	where	the	earnings
of	 a	 company	 can	 be	 adversely	 affected	 due	 to	 its	 method	 of	 accounting	 for
foreign	earnings.
Transparent:	A	term	used	to	refer	to	how	clear	asset	prices	are	in	a	market.	A
transparent	market	is	one	in	which	a	majority	of	market	participants	are	aware	of
what	level	a	particular	bond	or	instrument	is	trading.
Treasury	bill	(T-bill):	A	short-term	security	issued	by	a	government,	generally
with	a	zero	coupon.
Triparty	 repo:	A	 repo	 in	which	 an	 independent	 agent	 bank	or	 clearing	house
oversees	 a	 standard	 two-party	 repo	 transaction.	 The	 responsibilities	 of	 the
triparty	agent	include	maintaining	acceptable	and	adequate	collateral	and	overall
maintenance	of	the	outstanding	repo	trades.
Trigger	option:	See	barrier	option.
True	 yield:	 The	 yield	 on	 a	 bond	 that	 is	 equivalent	 to	 the	 quoted	 discount	 or
zero-coupon	rate.
Trust	account	repo:	Another	term	for	safe	custody	repo.
Trustee:	A	third-party	specialist	appointed	to	act	on	behalf	of	investors.
Tunnel:	The	same	as	collar.
Tunnel	 options:	 Set	 of	 collars,	 typically	 zero-cost,	 covering	 a	 series	 of
maturities	from	the	current	date.	They	might,	for	example,	be	for	dates	six,	12	or
24	months	ahead.	The	special	feature	of	a	tunnel	is	that	the	strike	price	on	both
sets	of	options,	not	just	on	the	options	bought,	is	constant.

U
Uncovered	option:	When	the	writer	of	the	option	does	not	own	the	underlying
security.	Also	known	as	a	naked	option.
Undated	gilts:	Gilts	for	which	there	 is	no	final	date	by	which	the	gilt	must	be
redeemed.
Underlying:	 The	 cash	 market	 asset	 on	 which	 a	 futures	 or	 option	 contract	 is
written.	Also,	 the	 reference	 asset	 in	 a	 credit	 derivative.	Thus,	 underlying	 for	 a
bond	 option	 is	 the	 bond;	 the	 underlying	 for	 a	 short-term	 interest-rate	 futures



contract	is	typically	a	three-month	deposit.
Underwriting:	An	arrangement	by	which	a	company	is	guaranteed	that	an	issue
of	debt	(bonds)	will	raise	a	given	amount	of	cash.	Underwriting	is	carried	out	by
investment	banks,	who	undertake	to	purchase	any	part	of	the	debt	issue	not	taken
up	by	the	public.	A	commission	is	charged	for	this	service.
Unexpected	 default	 rate:	 The	 distribution	 of	 future	 default	 rates	 is	 often
characterised	 in	 terms	 of	 an	 expected	 default	 rate	 (for	 example,	 0.05%)	 and	 a
worst	case	default	rate	(for	example,	1.05%).	The	difference	between	the	worst
case	default	 rate	and	 the	expected	default	 rate	 is	often	 termed	 the	“unexpected
default”	(that	is,	1%	=	1.05	–	0.05%).
Unexpected	 loss:	The	distribution	of	credit	 losses	associated	with	a	derivative
instrument	 is	 often	 characterised	 in	 terms	 of	 an	 expected	 loss	 or	 a	worst	 case
loss.	 The	 unexpected	 loss	 associated	 with	 an	 instrument	 is	 the	 difference
between	these	two	measures.
Up-and-away	option:	See	up-and-out	option.
Up-and-out	option:	Type	of	barrier	option	 that	 is	extinguished	 if	 the	value	of
the	 underlying	 goes	 above	 a	 predetermined	 level.	 See	 also	 down-and-out
option.

V
Value:	 The	 date	 that	 the	 cash	 is	 received	 for	 stock	 sold	 (and	 vice	 versa),	 the
value	date.	Alternatively,	the	date	from	which	interest	begins	to	commence.
Value-at-Risk	(VaR):	Formally,	the	probabilistic	bound	of	market	losses	over	a
given	 period	 of	 time	 (known	 as	 the	 holding	 period)	 expressed	 in	 terms	 of	 a
specified	 degree	 of	 certainity	 (known	 as	 the	 confidence	 interval).	 Put	 more
simply,	the	VaR	is	the	worst	case	loss	that	would	be	expected	over	the	holding
period	within	the	probability	set	out	by	the	confidence	interval.	Larger	losses	are
possible	but	with	a	low	probability.	For	instance,	a	portfolio	whose	VaR	is	$20
million	over	 a	one-day	holding	period,	with	 a	95%	confidence	 interval,	would
have	only	a	5%	chance	of	suffering	an	overnight	loss	greater	than	$20	million.
Value	 date:	 The	 date	 on	 which	 a	 deal	 is	 to	 be	 consummated.	 In	 some	 bond
markets,	 the	 value	 date	 for	 coupon	 accruals	 can	 sometimes	 differ	 from	 the
settlement	date.



Vanilla:	A	vanilla	transaction	is	a	straightforward	one.
VaR:	See	Value-at-Risk.
Variable	currency:	Exchange	rates	are	quoted	in	terms	of	the	number	of	units
of	one	currency	(the	variable	or	counter	currency)	which	corresponds	to	one	unit
of	the	other	currency	(the	base	currency).
Variance	 (σ2):	 A	 measure	 of	 how	 much	 the	 values	 of	 something	 fluctuate
around	its	mean	value.	Defined	as	the	average	of	(value	–	mean)2.	See	standard
deviation.
Variance-covariance	methodology:	Methodology	for	calculating	the	VaR	of	a
portfolio	as	a	function	of	 the	volatility	of	each	asset	or	 liability	position	in	 the
portfolio	and	the	correlation	between	the	positions.
Variation	margin:	The	band	agreed	between	the	parties	to	a	repo	transaction	at
the	outset	within	which	the	value	of	the	collateral	may	fluctuate	before	triggering
a	 right	 to	 call	 for	 cash	 or	 securities	 to	 reinstate	 the	 initial	margin	 on	 the	 repo
transaction.
Vega:	The	change	in	an	option’s	value	relative	to	a	change	in	the	underlying’s
volatility.
Volatility:	The	standard	deviation	of	the	continuously	compounded	return	on	the
underlying.	Volatility	 is	generally	 annualised.	 It	measures	 the	price	 fluctuation
of	an	asset	or	derivative.	See	historic	volatility,	implied	volatility.

W
Warrant:	A	security	giving	the	holder	a	right	to	subscribe	to	a	share	or	bond	at
a	 given	 price	 and	 from	 a	 certain	 date.	 If	 this	 right	 is	 not	 exercised	 before	 the
maturity	date,	the	warrant	will	expire	worthless.
Warrant-driven	swap:	Swap	with	a	warrant	attached	allowing	the	issuer	of	the
fixed-rate	 bond	 to	 go	 on	 paying	 a	 floating	 rate	 in	 the	 event	 that	 he	 or	 she
exercises	another	warrant	allowing	him	or	her	to	prolong	the	life	of	the	bond.
Weighted	average	cost	(WAC):	A	term	for	WACC.
Weighted	average	cost	of	capital	(WACC):	The	average	cost	of	capital	used	in
a	 business,	 both	 debt	 and	 equity,	 and	which	 is	weighted	 by	 the	 proportion	 of
each	type	of	capital	used	in	the	total.
Weighted	 average	 life	 (WAL):	 The	 weighted-average	 life	 of	 a	 portfolio	 of



securities	 or	 other	 assets,	 each	 of	 which	 has	 a	 different	 term-to-maturity.	 The
weighting	 is	 the	 proportion	 of	 nominal	 value	 of	 assets	 as	 part	 of	 the	 total
portfolio	nominal	or	market	value.
Weighted	 average	 rate	 (WAR):	 The	 weighted-average	 cost	 of	 all	 funds
borrowed,	from	all	sources,	by	a	business.
When-issued	 trading:	 Trading	 a	 bond	 before	 the	 issue	 date;	 no	 interest	 is
accrued	during	this	period.	Also	known	as	the	“grey	market”.
Worst	 case	 (credit	 risk)	 exposure:	 Estimate	 of	 the	 highest	 positive	 market
value	a	derivative	contract	or	portfolio	 is	 likely	 to	attain	at	a	given	moment	or
period	in	the	future,	with	a	given	level	of	confidence.
Worst	 case	 (credit-risk)	 loss:	 Estimate	 of	 the	 largest	 amount	 a	 derivative
counterparty	 is	 likely	 to	 lose,	 with	 a	 given	 level	 of	 probability,	 as	 a	 result	 of
default	from	a	derivatives	contract	or	portfolio.
Worst-case	default	rate:	The	highest	rates	of	default	that	are	likely	to	occur	at	a
given	moment	or	period	in	the	future,	with	a	given	level	of	confidence.
Write:	To	sell	an	option	is	to	write	it.	The	person	selling	an	option	is	known	as
the	writer.
Writer:	The	same	as	“seller”	of	an	option.
Writing:	A	generic	term	for	selling	or	underwriting	a	contract.	For	example,	the
writer	of	an	option	is	selling	to	the	buyer	the	option	to	purchase	the	underlying
asset	from	the	writer	at	a	future	date.

X
X:	Used	to	denote	the	strike	price	of	an	option;	sometimes	this	is	denoted	using
the	term	K.

Y

Yield:	The	interest	rate	that	can	be	earned	on	an	investment,	currently	quoted	by
the	 market	 or	 implied	 by	 the	 current	 market	 price	 for	 the	 investment	 –	 as
opposed	 to	 the	 coupon	 paid	 by	 an	 issuer	 on	 a	 security,	which	 is	 based	 on	 the
coupon	 rate	 and	 the	 face	 value.	 For	 a	 bond,	 generally	 the	 same	 as	 yield	 to



maturity	unless	otherwise	specified.
Yield	curve:	A	graphical	representation	of	interest	rates	plotted	against	terms	to
maturity.	 Most	 commonly,	 government	 bond	 yields	 are	 plotted	 against	 their
respective	maturities.	The	plot	of	zero-coupon	rates	against	maturity	is	known	as
the	 term	 structure	of	 interest	 rates.	Only	 assets	of	homogenous	quality	 can	be
used	when	plotting	yields.	A	positive	yield	curve	exhibits	an	increasing	level	of
interest	 rates	 over	 longer	 maturity	 periods,	 while	 a	 negative	 or	 inverted	 yield
curve	exhibits	diminishing	yields	over	time.
Yield-curve	 option:	 Option	 that	 allows	 purchasers	 to	 take	 a	 view	 on	 a	 yield
curve	without	having	to	take	a	view	about	a	market’s	direction.
Yield-curve	swap:	Swap	in	which	the	index	rates	of	the	two	interest	streams	are
at	different	points	on	the	yield	curve.	Both	payments	are	refixed	with	the	same
frequency	whatever	the	index	rate.
Yield	to	equivalent	life:	The	same	as	yield	to	maturity	for	a	bond	with	partial
redemptions.
Yield	to	maturity:	The	internal	rate	of	return	of	a	bond	–	the	yield	necessary
to	discount	all	 the	bond’s	cash	flows	 to	an	NPV	equal	 to	 its	current	price.	See
simple	yield	to	maturity,	current	yield.
YTM:	See	yield	to	maturity.

Z
Zero-cost	 collar:	 A	 collar	 where	 the	 premiums	 paid	 and	 received	 are	 equal,
giving	a	net	zero	cost.
Zero-cost	 option:	 An	 option	 structure	 combining	 puts	 and	 calls,	 or	 buys	 and
sells,	that	result	in	a	zero	net	premium	for	the	purchaser.
Zero-coupon:	A	coupon	of	0%	or	zero.	Usually	used	to	refer	to	a	zero-coupon
bond	or	strip.
Zero-coupon	bond:	Bond	on	which	no	coupon	 is	paid.	 It	 is	 either	 issued	at	 a
discount	or	redeemed	at	a	premium	to	face	value.
Zero-coupon	rate:	The	 interest	 rate	on	a	zero-coupon	bond,	 sometimes	called
the	spot	rate.	The	two	terms	are	not	strictly	synonymous	however;	the	spot	rate
refers	to	the	interest	rate	payable	for	a	term	that	is	infinitesimal,	an	instantaneous
change	in	time,	so	in	other	words	it	is	a	theoretical	construct.	A	zero-coupon	rate



is	observable	in	the	market	as	the	rate	payable	on	a	zero-coupon	bond.
Zero-coupon	 swap:	 Swap	 converting	 the	 payment	 pattern	 of	 a	 zero-coupon
bond,	either	to	that	of	a	normal,	coupon-paying	fixed-rate	bond	or	to	a	floating
rate.
Zero-coupon	yield:	The	yield	returned	on	a	zero-coupon	bond.
Zero-premium	option:	Generic	term	for	options	for	which	there	is	no	premium,
either	because	the	buyer	undertakes	to	forgo	a	percentage	of	any	gain	or	because
he	or	she	offsets	the	cost	by	writing	other	options.
Zone	A:	The	 categorisation	 of	 certain	 countries	 under	Basel	 rules;	 that	 is,	 the
identification	of	which	sovereign	borrowers	attract	the	lowest	risk-weighting.

...	The	New	English,	 for	 the	most	part	Johnny	Rasheed	and	Shareef	C	from
Surrey,	 were	 writing	 songs	 about	 an	 English	 day.	 Beautiful	 tunes	 with
harmonies	 and	melodies	 to	match,	 sung	with	 passion	 and	 spirit.	 Shareef	 C
played	the	guitar	liked	he’d	been	born	playing	it,	as	for	Johnny,	well	he	had
so	much	energy	live	that	if	you	hooked	him	up	to	the	national	grid	you	could
run	London	 for	a	week.	The	New	English....speed,	 style,	 soul,	 and	 that	 red,
red	Harrington.	 The	 best.	 Inspiration	 and	 spirit	 all	 rolled	 up	 into	 one	 high-
energy	ball	of	real	feeling.
This	is	it!	London	1987.	Enjoy.

–	Nik	Slater	sleeve	notes	to	London	1987	–	the	definitive	New	English	collection
March	2001
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