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2007-2009 credit crisis see credit crisis of 2007-2009

absolute return benchmarks 150, 154
accountants 9, 15-16, 43, 111
see also fair values
accounting pressures 9, 16
Accounting Standards Board (ASB) 42-3, 111
acquisitions 31, 34, 55, 254-5, 314-15
active beta 271
active management 3, 15, 149-50, 226-7, 267-82,
285
actuaries 15-16, 19, 43, 45-6, 47-9, 200, 202, 262,
302-5, 306, 315
see also insurance companies; market consistency
adapted processes 53-6
additivity axiom 11-16, 22, 30-1, 33-50, 207, 245-Y,
318-19
administration proceedings 142-3
Advanced IRB, concepts 1924
Advanced Measurement Approaches {AMA)
1934
adverse selection 44-6, 187-9
AIG 127-8, 131-2, 187, 251, 253
Akaike Information Criterion 208
ALCOs see asset-liability committees
alpha—beta separation, concepts 270-1, 273-6
alphas 140-1, 177-8, 270-1, 273-7
AMA see Advanced Measurement Approaches
American Economic Association 131-2
American options
definition 80
early exercise premium 80
path-dependent derivatives 80—1
valuations 61-3, 80-1
amortised costs 24
analytical solutions 63—4, 72-3, 97, 99-100, 137-8,
158
see also closed-form solutions
analytical weighted Monte Carlo
see also Monte Carlo . . .
concepts 99-100, 214-15
definition 99
ancillary own funds, concepts 202-3
annualisation conventions, yields 6, 116-20
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annuity markets, concepts 454, i14-15, 138-9,
187-9, 249, 296-305,2.:2, 314-16
approved person regime i ¢5-6
approximately hedgeablc Liabilities 49
approximation tool. 85-90
APT see Arbitrase rricing Theory
arbitrage
see alsc no-7rbitrage principle
closed-tnd mutual funds 55
concands 49, 52-6, 187-9, 190-1, 243, 245-9,
254-5,319-20
dcfinition 52-3
different meanings 53-4, 319-20
on/off-the-run instruments 54-5, 108—10
Arbitrage Pricing Theory (APT)
see also Modern Portfolio Theory
concepts 90-1
arm’s length transactions 40-2, 46
see also fair values
ASB see Accounting Standards Board
ask/offer prices
see also bid . . .
concepts 19
ASREF see Asymptotic Single Risk Factor
asset liquidity see market liquidity
asset management 3—4, 21-2, 49-50, 157, 188-9,
226-7,272-82
fair values 49-50
office subdivisions 3—4
asset-backed securities 169-70
see also Collateralized Debt Obligations
asset-liability committees (ALCOs) 200
asset-liability risk
see also market risk
concepts 6, 157-8, 200, 273-82
definition 6, 200
assets 3-4, 6, 21-2, 26-7, 49-50, 157-8, 169-70,
188-9, 200, 226-7, 272-82, 287-95, 307-12, 324
financial services firms 267
market consistent asset valuations 287-95, 307-12,
324
associated economic exposure
see also delta
concepts 57-8
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asymmetric derivatives

see also options

valuations 61-3, 147, 319-20
asymptotic approximations, concepts 89-90
Asymptotic Single Risk Factor (ASRF) 192-3
at-the-money options 84, 967, 99-100
attachment point, concepts 171-6, 247-9
auditors 36-8, 185-6, 194

see also fair values
autocorrelation concepts 208-9, 244-9

back offices, concepts 3—4
background risks, concepts 314-15
backtesting 190, 208, 209-13, 323
see also calibration; risk models
Basel IT 190
concepts 209-13, 323
definition 209-10
intra-period position movements 213
backwardation 92-3
backwards equations, concepts 65-70, 71-5
backwards induction 63—4
balance sheets 26-8, 130-3, 140-3, 176, 1904,
247-9, 252-65, 293-5
Bank of America 253
bank deposits 25, 28, 305
Bank of England 112-14, 117-24, 128, 138-9, 143,
198, 251-5, 257-8, 294
see also central banks
banking books 168, 1904
banks 1-3, 4,9, 17-18, 20-1, 23-8, 43, 49-50,
116-20, 127-8, 142-3, 180-1, 185-203, 241,
245-9, 251-65, 294-5, 321-3
see also marking-to-market; marking-to-model
Basel I 189-92, 257-8
Basel I1 7, 20-1, 127, 130, 135, 180-:3, 183, 187-94,
195, 256-8, 294, 308
business models 2, 128
capital adequacy requiremenc: 4,9,°17-18, 20-1,
23-8, 11620, 142-3, 120-1, 185-203, 241,
245-9, 256-65, 321-3
critique 1-3, 119, 126-8, 142-3
failed banks 2-3, 119, 127-8, 142-3, 186-7, 247-9,
251-65,297-8
financial intermediation roles 128
interbank markets 104-5, 253-65
market makers 2-3
‘originate and sell’ business model 2
roles 128-9
‘runs’ 128-30
sub-prime mortgage crisis of 2007-2009 23—4, 30,
93-5, 116-17, 127-33, 143, 169, 182, 227,
251-65, 310
barbells 148-9
Barclays Capital 119
bartering 10, 283-4
base kurtosis 2204
see also kurtosis
Basel Accords 187, 189-95, 256-8
Basel Committee on Banking Supervision (BCBS) 20,
127, 137, 179-83, 185, 187-95
Basel I 189-92

Basel I1 7, 20-1, 127, 130, 135, 137, 180-3, 185,
187-95, 202-3, 256-8, 294, 308
background 189-95, 256-8, 294, 308
capital types 202-3
critique 189-94, 256-8, 294
Pillars 201, 189-94, 261-3
Basic Indicator Approach 1934
basic own funds, concepts 202-3
basis points, concepts 29-30, 146—8
basis risk
see also rollover risk
concepts 39-42, 61, 89, 94-5, 110-11, 136-8
definition 61
basket CDSs 95, 173—4
Bayesian Information Criterion 208
Bayesian statistics 101-2, 211, 279, 280-1
BBA see British Bankers Association
BCBS see Basel Committee.on Banking Supervision
BCCI 21
Bear Stearns 117, 127-6
behavioural finance 5U-1, 34, 44-6, 55-6, 152-3, 164,
187-9,210-11, 226-7
benchmark rates
see also risi-fiec. ..
concenis 11i-12, 150, 154-5, 301-5, 312
‘best endeavours’ activities, pension funds 22
best ¢aimate plus risk margin, concepts 27-8, 38-42,
A47-8, 195-200
hose estimates, concepts 27-8, 3842, 46, 47-8,
195-200
beta 90-1, 95-6, 214-15, 270-1
bibliography 325-30
bid premium 31, 34
bid—offer/ask spreads
concepts 4-5, 13-14, 19-20, 24-5, 29-30, 33, 54-6,
61, 93-6, 102, 104-14, 130-3, 135-9, 215,
283-316, 318-19
market impacts 19-20, 285-7, 299-305, 310-12
binomial trees
see also lattices
Black-Scholes option pricing model 67-8, 73, 85-91
concepts 64-70, 85-91
critique 85-91
definition 64-6
investor preferences 66—70
multi-step binomial trees 65-70
single-step binomial trees 64-5
bivariate Normal probability density functions 228—40
Black, Derman and Toy model 93
Black interest rate model 81
‘black swan’ events 181, 238, 323
Black-Litterman approach, portfolio construction
techniques 279-81
Black-Scholes option pricing model
binomial trees 67-8, 73, 85-91
concepts 43-6, 56, 67-70, 71-5, 77-84, 85-91,
1034, 242
critique 85-91, 1034
derivations 67-8, 71-5, 82, 85-91, 1034
deviations 85-91
generalised Black-Scholes pricing framework 74,
85-91
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jump processes 86—8
non-zero transaction costs 89-90
parameters 82—4
stochastic (Ito’s) calculus 71-5, 88-91
time dependencies 73-5
Black-Scholes world 68
‘blockage’ factors, FAS157 35-7
Bloomberg 41, 2867
bonds 6-7, 39-42, 52-6, 59, 92-3, 105-15, 120-6,
138-9, 143, 146-8, 159-63, 198-200, 208-9,
242-9, 264-5, 287-316, 320-1
see also duration; government bonds
callability features 92-3, 106-7, 147-8
inflation-linked bonds 93, 147-8
interest rate movements 146—8
portfolios 162-3
putability features 92-3, 106-7, 147-8
bonuses
see also remuneration structures
critique 1, 22, 263
bootstrapping see re-sampling technique
borrowed securities 57-8, 108-10
bounded rationality
concepts 30-1, 34,227, 273-6
definition 227
fat tails 227
box counting
see also fractile—fractile plots
concepts 233-6
Bradford and Bingley plc 128
Brady bonds 1234
breakeven inflation rate, concepts 60—1
Brennan and Schwartz model 93
Bretton Woods 92
British Bankers Association (BBA) 104, 120
broker commissions 135-6
Brownian motion
see also stochastic (Ito’s) calculus
concepts 71-5, 85-92, 167-8, 225
critique 85-91
definition 71
multi-dimensional generalised Brownian framework
75
bullet bonds see zero coupon bonds
business models, banks 2, 128
business valuations 16-17, 31, 112-14, 242-9,
262-3
buy-out costs, DBs 313-14

Caesar, Julius 2
calibration
see also backtesting
analytical weighted Monte Carlo 99-100, 101-2,
214-15
concepts 1-2, 3, 6, 69-70, 76, 81-4, 93, 99-100,
101-2, 20540, 241-9, 277-81, 283-316,
319-24
Cornish-Fisher approach 2204, 323
definition 101
dependencies 102
distributional forms 21315, 277-80
fat tails 21440, 3234

further comments 101-2
market beliefs 81-3
market consistency 101-2, 205-40, 241-9, 277-81,
283-316, 3224
market conventions 81-3
market implied risk measures 241-9, 278-81,
296-305, 324
multivariate worlds 101, 227-40, 277-80
portfolio construction techniques 277-81
time series-based risk models 20740, 2434
transformation aspects 101
univariate Normal distributions 215-27, 277-80
weights 99-100, 101-2, 142
call options
put—call parity 68, 73—4, 83—4, 285-6, 302-5
valuations 61-3, 67-8, 72-5, 77-84, 302-5
callability features, bonds 92-3, 106-7, 147-8
callable bonds, concepts 147-8
capital 4, 9, 17-18, 20-1, 235, 116-20, 142-3, 180-1,
185-203
definition 202
purposes 203
Tier I capital 267, 7.02-3
Tier II capita! 26-7,202-3
Tier III capital 203
types. 2023
capital‘adtquacy requirements 4, 9, 17-18, 201, 23-8,
14520, 142-3, 180-1, 185-203, 241, 245-9,
256-65, 298-305, 307-12, 321-3
see also Basel . . . ; solvency . ..
concepts 185-203, 246-9, 259-60, 263, 298-305,
307-12, 321-3
insurance companies 194-200, 308-12
IRB 1924, 257-8
loss given default factors 245-6, 257-8
market consistency 259-60, 321-3
pension funds 200-2, 311
pro-cyclicality problems 259-65
regulatory requirements 4, 9, 17-18, 20-1, 23-8,
116-20, 142-3, 180-1, 185-203, 241, 245-9,
256-65, 298-9, 307-12, 321-3
TVaR 246-9, 263
Capital Asset Pricing Model (CAPM)
see also Modern Portfolio Theory
concepts 90-1, 2801
capital insurance 258-9
CAPM see Capital Asset Pricing Model
caps 309
CAQ 36
cardinal utility 169
case studies 5, 283-316
cash collateralised swaps, concepts 60
cash flows, concepts 11-13, 16-17, 40-2, 48, 126,
137-8, 248-9, 294-5, 318-19
cash-in values see surrender values
catastrophe insurance 159-60
categories, risk 200
CDO-squared vehicles 175
CDOs see Collateralized Debt Obligations
CDSs see credit default swaps
CEIOPS see Committee of European Insurance and
Occupational Pensions Supervisors
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central banks 128-9, 185-6, 251-5
see also Bank of England
lender of last resort 128-9
Central Limit Theorem 98, 162-4, 167-8, 214-15, 240
see also Normal distributions
chain-ladder claims estimation techniques 47
characteristics of money 9-20, 185-9, 317-19
Citigroup 132
clearing houses 59, 284-5
see also futures contracts
closed-end mutual funds, concepts 55
closed-form solutions
see also Black-Scholes. . .
concepts 72-3
closure valuations, DBs 314
clustering techniques 276
co-kurtosis 279-81
co-movements 148-9, 179, 214-15, 230-3
see also copulas
co-skew 279-81
COC see cost of capital
cognitive bias 164
coherent risk measures
see also expected shortfalls; homogeneity . . . ;

monotonicity . . . ; sub-additivity . . . ; translational
invariance
concepts 824, 156-7, 245-9
collars 309

collateralisation, concepts 59-61, 108-11, 120, 300-5
Collateralized Debt Obligations (CDOs)
concepts 267, 94-6, 116-20, 132-3, 137, 169-76
199, 243-9, 292-5, 309-10, 322
critique 174-6, 292-5
leveraged nature 175-6
market-risk/credit-risk distinctions 174-5
risk measurement 170-6, 243-9, 2927, 509-10
schematic diagrams 171, 173
synthetic CDOs 1734
commercial paper 253—4
Committee of European Insu:ance and Occupational
Pensions Supervisors (CE{OPS) 38-42, 47-8,
195, 249
commodity derivatives
see also derivatives
concepts 91-2
commutation rates, concepts 312
complete markets 5, 86, 243
complexity issues 68-70, 75-6, 183, 263, 287-316
conclusions 317
conduits 130-3, 176
see also off-balance sheet. . .
confidence levels, VaR 154-7, 1914, 213-15, 226,
243-9
constant proportional debt obligations (CPDOs) 295
constant proportional portfolio insurance structures
(CPPIs) 58, 271, 295
constrained quadratic optimisation problems 270-1
contagion 132-3, 182
contango 92
contemporaneous value continuity principle
see also no-arbitrage principle
concepts 30, 52-64

contingent claims, definition 11
contingent events, concepts 11
contingent funding, concepts 202-3, 293-4
continuous compounding
concepts 56-9, 72
definition 56
continuous financial models 64, 70-5, 85-91, 137-8
see also stochastic (Ito’s) calculus
contribution to tracking error 177-8
convenience yields, concepts 106-10, 186-9, 297-305
conventional with-profits endowment policies
196-200
convergence enhancements
lattices 69-70
Monte Carlo simulations 98
convexity
see also gamma
concepts 79-84, 96, 146-9
copulas
see also co-movemerits
concepts 192-3, 250-2,238-40
definition 231
core areas of financal practice 1-7, 267
Cornish-Fisher approach, concepts 2204, 323
correlaticuis 157, 162-3, 166, 179, 1924, 231-40,
242-3,275-6,292-5, 307-12
costot capital (COC) 27, 39-42, 87-8
cuc ol skew, concepts 96
“osis 27, 39-43, 87-8, 96
counterparties
see also credit risk
concepts 6-7, 59-61, 87-8, 108-10, 116-20, 131-2,
180-1, 253-5, 284-5
covariance 99-102, 154, 155-6, 159-61, 162, 165-8,
177-9, 208, 238-40, 242-9, 268-71, 275-6,
278-82
Cox, Ingersoll and Ross model 93
CPDOs see constant proportional debt obligations
CPPIs see constant proportional portfolio insurance
structures
CQV see cumulative quadratic variation
CRDVO1 see credit DVO1
credit crisis of 2007-2009 1-3, 4-5, 234, 30, 93-5,
116-17, 127-33, 143, 169, 182, 227, 251-65,
310
see also pro-cyclicality problems
background 251-65, 310
causes 252-5, 263, 310
rescue packages 254-6
underwriting of failures 255-6
credit default swaps (CDSs)
basket CDSs 95, 1734
concepts 18, 60-1, 93-5, 107-8, 110-15, 119-20,
138-9, 147-8, 173-4, 213, 255, 292-5
single-name CDSs 1734
tranche CDSs 95, 1734, 292-5
credit derivatives 18, 52, 60-1, 68-9, 81-4, 93-5,
107-8, 110-15, 119-20, 138-9, 147-8, 1734,
213, 245-9, 255, 292-5
concepts 93-5, 292-5
LHP 81-4, 95, 292-5, 309
credit DVO1 147-8
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credit rating agencies 6-7, 22-3, 27, 41, 111-13,
130-3, 1634, 168-76, 198-200, 241-9, 252,
257-65, 295, 309-12, 322

credit ratings 6-7, 22-3,27,41, 111-13, 130-3, 1634,
168-76, 198-200, 241-9, 252, 257-65, 295, 309,
322

credit risk

see also counterparties

Basel Accords 189-95, 256-8

concepts 6-7, 27-8, 39-42, 59, 68-70, 89, 94-6,
104-5, 108-20, 127, 136, 138-9, 1624, 167-76,
189-200, 254-65, 289-95, 296-305, 308-16, 322

definition 6-7, 89, 174-5, 310

modelling 167-76

credit spread risk 163, 242-9, 253, 309-12

CRMPG-III 181-4, 290

CRO Forum 42, 261-3

cross-sectional dispersion, concepts 23640

crowded trades

concepts 132-3, 226-7
fat tails 226-7

cumulative drawdown, concepts 150

cumulative quadratic variation (CQV)

concepts 86, 244-9

definition 86
currencies 10-11, 73, 91-2, 105-6, 163, 254, 287-316
currency derivatives

see also derivatives; FX . ..

concepts 73, 91-2, 254, 287-316

currency risk 105-6, 163

current assets 16—17

current liabilities 16-17

current net assets 16—17

curve risk 163

customers 16-18, 25-8, 116-20, 140-3, 184 1%7-9,
202-3, 246-9, 257-65, 284-5, 297-:1¢

discretionary customer behaviour 18..24%
‘treating customers fairly’ rules 1£5-9. 302-5

DATA 49
DBs see defined benefit pension funds
de-correlation concepts 208-9
debt finance 202-3, 294-5
debts 2-3, 202-3
deep and liquid markets, concepts 38—42, 48-50,
101-2, 127, 318-24
default risk
see also market risk; sovereign risk
concepts 6-7, 11, 18, 22-3, 33-50, 93-5, 105-26,
131-3, 138-9, 141-3, 163, 167-9, 180-1, 226-7,
241-9, 253-5, 264-5, 295, 310-12
definition 6-7
defined benefit pension funds (DBs) 19, 188-9, 200-2,
313-16
see also pension funds
background risks 31415
buy-out costs 313-14
discontinuance valuations 313-16
liabilities 313-16
market consistent valuations 313-16
ongoing valuations 314-15
solvency valuations 313-14

standardised assumptions 315
transfer values 315-16
valuations 19, 313-16
defined contribution pension funds (DCs) 200-2,
301-2,311-12
see also pension funds
deflators
see also risk discount rates
concepts 12-13, 39-42, 66-70, 206-7
delta
see also associated economic exposure; dynamic
hedging; Greeks
concepts 57-8, 76-84, 90, 95-6, 175, 1914
definition 57-8, 76-7
interest rate derivatives 57-8, 78-9
‘delta one’ derivatives
see also derivatives
definition 51
demographic risks, concepts 5..1-12
deposit insurance arrangeric:s 259-65
depositors 25, 28, 305
derivatives 2-3, 4, 22 _51-102, 142-3, 167-76, 241-9,
283-316, 319-20

see also comn.adity.. . . ; credit. .. ; currency . . . ;
equity . .- forward. . . ; futures.. . . ; interest
rat2. . . ;.cptions; swaps

concepe: 51-102, 283-316, 319-20

volatility derivatives 95-6
derivatives pricing theory 4, 23, 51-102, 142-3,

167-76, 241-9, 283-316, 319-20

see also credit derivatives; forward . . . ; futures. . . ;
hedging; interest rate models; no-arbitrage . . . ;
options; swaps

asymmetric derivatives valuations 61-3, 147, 319-20

Black-Scholes option pricing model 43-6, 56,
67-70, 71-5, 77-84, 85-91, 1034, 242

calibration issues 69-70, 76, 81-4, 93, 99-100,
101-2

complexity issues 68-70, 75-6, 183, 263, 287-316

concepts 4, 23, 51-102, 142-3, 167-76, 241-9,
283-316, 319-20

distribution-free derivatives pricing 98-9

The Greeks 76-84, 146

Heath-Jarrow-Morton interest rate model 75, 814,
93

lattices 63-70, 81, 85-91

market implied risk measures 3, 213, 241-9

martingales 64, 70-1, 74-6, 80-1

Monte Carlo simulations 63—4, 97-100, 156-7, 158,
164, 197, 248-9, 290-1

numerical methods 63—4, 97-100

path-dependent derivatives 63—4, 80—1

preference dependent/independent valuations 56,
66-70

robust models 60, 319-20

stochastic (Ito’s) calculus 64, 70-5, 91-2, 248-9,
281-2

symmetric derivatives valuations 56-61, 63, 147,
319-20

detachment point, concepts 171-6, 247-9
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diffusion processes
see also Brownian motion
concepts 72-5
digital call spreads, concepts 62—4
dilution adjustments, unit pricing 316
dirty prices, concepts 146-8
discontinuance valuations, concepts 313-16
discounted values
see also risk discount rates
concepts 12-13, 31, 35-6, 41-2, 48, 103-26, 202,
260-5, 290-5
discrete financial models 64-81, 85-91
see also lattices
discretion 18, 25, 33, 196-200, 249, 299-305
distressed assets 36-8, 261-3
distribution-free derivatives pricing, concepts 98-9
disutility considerations 9-10, 55-6, 281-2
diversification, concepts 91, 128-30, 156, 287-316
dividends
discount model 183
swaps 79, 834
yields 58-9, 734, 824
dot.com bubble 132, 274
downside risk measures 151-3, 2246
see also risk
downside semi-standard deviations 151
drawdown, concepts 150
dual-priced funds, bid—offer/ask spreads 19
dual-pricing mechanism, unit pricing 316
duration
see also Macaulay duration; modified duration
concepts 146-8, 203
definition 146
market consistency 146—8
DVO01
concepts 146-8
definition 146
dynamic hedging 46, 58, 67, 79- 84, 8-91, 262-3,
271, 295
see also delta
dynamic optimisations 268-71
dynamic provisioning 258-9

early exercise premium, American options 80
econometric risk models, concepts 158-9, 160-1
economics

critique 30

economic values 143, 245-9, 251-65
EEA see European Economic Area
EEV see European Embedded Value
efficient frontier analysis

see also risk/return optimisations

concepts 267-82
efficient markets 30-1, 52-6
efficient portfolios, concepts 268—82
eigenvalues, concepts 160-1, 165-7, 208
eigenvectors, concepts 160-1, 165-7
Einstein 31, 134
ELA see emergency liquidity assistance
embedded values, concepts 16-17, 22-3, 42, 106,

245-9,290-5, 305-7, 311, 315, 324

emergency liquidity assistance (ELA) 128-9

Empirical Information Criterion 208
enterprise risk management
see alsorisk.. . .
concepts 145
entity, definition 7
entity credit spread eliminated fair value valuations,
definition 33
Eonia 109, 116-26, 136, 297
equity between parties, market consistency
appropriateness 15-16
equity capital 43-6, 56, 57-8, 67-70, 71-5, 77-84,
85-92, 1034, 202-3, 287-316
see also capital
equity derivatives 43-6, 56, 57-8, 67-70, 71-5, 77-84,
85-92, 1034, 287-316
see also derivatives . . . ; options
Black-Scholes option pricing model 43-6, 56,
67-70, 71-5, 77-84, 85-91, 1034
concepts 57-8, 91-2, 257-316
delta 57-8
volume statistics C1
equity indices 83,89, 1501, 233-40, 262-3, 284-5,
309-10
equity release mirket 43-6
equity trache 26-7, 116-20, 171-6, 248-9
equity ames, market risk factors 6
equivaient martingale measures, concepts 75-6
enrmaximisation 279-81
YTTs see exchange-traded funds
Luclidean geometry 153—4
Eurepo 109-10, 116-24
Euribor 104-7, 109-10, 116-26, 136, 260-1
Euro 41, 97, 104-7, 109-10
Euro Stoxx 50 97
European Banking Federation 104, 109, 116-20
European Commission 194-5
European Economic Area (EEA) 3942
European Embedded Value (EEV) 42
European options, valuations 61-3, 67-8, 73-5, 77-84,
85-91, 92-3
European Standard Formula 195-200
European Union (EU) 21, 234, 25, 37-43, 49, 185,
188-9, 194-8, 202-3, 261-3, 283, 307-8
see also Solvency II project
ex-ante risk measures 149, 153-7, 159-65, 214-15,
244-9,270-1, 274
ex-ante tracking errors 153-4, 159-61, 214-15, 244-9,
2701, 274
ex-post risk measures 149, 150-3, 155-7
ex-post tracking errors 150-1
excess kurtosis 2204
see also kurtosis
excess-of-loss arrangements 311-12
see also mortality . . .
exchange-traded funds (ETFs) 49-50, 83-4, 284-316
exit values, concepts 20
exotic instruments, market observables 295, 324
expectations, concepts 44-6, 66-70, 98—-100, 149,
156-7, 192-3, 214-15, 225-6, 246-9, 308-12
expected shortfalls 149, 1567, 192-3, 225-6, 308-12
see also coherent risk measures
expense risk, concepts 200, 300-5, 311-12
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extensions to other activities, market consistency 47 financial risk management
extent of shearing 154-5, 160-1 see alsorisk. ..
extrapolation 70, 83—4, 288-316 concepts 145, 150
extreme stress 18, 131-2, 141-3, 155, 226-7, 235, definition 145
255-65, 295 financial services
assets 26—7
factor classifications, risk attribution 177-8 liabilities 267
failed banks 2-3, 119, 127-8, 141-3, 186-7, 247-9, regulatory requirements 20-2, 185-203, 246,
251-65, 297-8 251-65
fair mid-value valuations, definition 33 schematic representations of a firm 26-7
fair value pricing 49, 83—4, 85-6, 241-9 Financial Services Authority (FSA) 7, 21-2, 115,
fair values 127-33, 180-2, 185, 189-90, 198-200, 247-9,
see also market consistency 257-8
asset management 49-50 insurance companies 198-200, 247-8
concepts 1, 5-6, 204, 33-50, 51-2, 58-9, 68-70, proportionality principle 189
834, 85-6, 215, 241-9, 256, 281-2, 292-5, 316, roles 21, 180-1, 185, 189-90, 257-8
31724 stress testing requirements 182
critique 23-4, 35-50 Financial Services Compensation Scheme (FSCS)
definitions 6, 33, 35-50, 292 128
different meanings 33-50, 319 financial stability, concepts 1559, 255-65
FAS157 ‘Fair Value Measurements’ 35-7 finitely capitalised entit’es, uiicertain promises 298-9
TIAS39 23-4, 36-8 firms
objectivity issues 16, 22-3 definition 7
standard setters 35-43 liquidity risk.141--3
three-level fair value hierarchy 35-6 model of 4 valance sheet 95, 148-9
Fannie Mae 127-8, 131, 252-3 stresced margets 142-3, 255-65, 294-316
FAS157 ‘Fair Value Measurements’ 35-7 undziiy.ng theoretical attractions of market
FASB see Financial Accounting Standards Board consistency valuations 22-3
fat tails 91-2, 140-1, 151-2, 156-7, 184, 192-3, value concepts 112-14, 242-9, 262
214-40, 279-81, 3234 {uvand proper requirements 195-200
see also kurtosis; skew Titch 168-9
bounded rationality 227 fixed interest payments 59-61, 92—6, 104-5,
calibration 214-40, 3234 116-20
copulas 192-3, 230-3, 238-40 see also interest rate swaps
Cornish-Fisher approach 2204, 323 floating interest payments 59-61, 926, 104-5,
crowded trades 2267 116-20, 147-8, 294-5
definition 215 see also interest rate swaps
differentiating between return series 238-40 floating rate notes 147-8, 294
fractile—fractile plots 233-8 floors 309
individual return series 215—27 forced transactions 36—8
multiple return series 22740 forced unwind risk 141, 226-7, 295
portfolio construction techniques 279-81 Fortis 251
risk management processes 238—40 forward contracts
time-varying volatility 2247, 233, 23640, see also derivatives
3234 concepts 56-8, 91
Federal Reserve 185, 187, 2534 definition 56-8
Feynman-Kac equation portfolios 57-8
see also martingales valuations 57-8, 91
concepts 74-5 forward prices, concepts 57-8, 92
Financial Accounting Standards Board (FASB), forwards induction 63—4
FAS157 ‘Fair Value Measurements’ 35-7 Foundation IRB, concepts 192—4
financial innovations 2-3, 23, 243, 263 fourth-moment Cornish-Fisher approach see
financial instruments 23-4, 30, 36-50 Cornish-Fisher approach
see also derivatives. . . fractile—fractile plots, concepts 233—40
credit crisis of 2007-2009 23-4, 30, 93-5, 116-17, franchise values, concepts 16-18, 249
127-33, 143, 169, 182, 227, 251-65, 310 Freddie Mac 127-8, 131, 252-3
law of one price 23 frictionless markets
financial intermediation roles, banks 128 concepts 53, 56-7, 71, 80, 82-6
financial markets definition 53
law of one price 23 front offices, concepts 3—4
players 2-3 FSA see Financial Services Authority

financial practice, core areas 1-7, 267 FSCS see Financial Services Compensation Scheme
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FTSE gold bullion 108
100 97 Goldman Sachs 253

All-Share index 165, 217-27
W Europe 217-27
full loss absorbency on a going concern basis 203
fund managers 132-3, 157, 188, 226-7, 272-82
see also management
fund-linked CPPI 271, 295
fundamental fund managers 272
fundamental risk models, concepts 158-9, 1601
funding levels, concepts 43
funding liquidity, concepts 136-8
fungibility, concepts 11-13, 55-6
future contracts, business valuations 16—17, 42
future valuation movements, probability distributions
4,16-17, 48, 243
futures contracts
see also derivatives
concepts 58-9, 83,91, 183, 284-316
definition 58-9
margins 58-9
marking-to-market 58-9
valuations 58-9, 91
FX options markets 73
see also currencies

GAAP see Generally Accepted Accounting Principles
gamma
see also convexity; Greeks
concepts 76-84, 90, 96, 191-4
definition 76-7
gap risk, concepts 295
GARCH see generalised autoregressive conditinnal
heteroscedasticity
Garman—Kohlhagen option pricing formula
see also Black-Scholes. . .
concepts 68, 82
Gauss-Weiner process see Browniaa n.otion
Gaussian copulas 231-3
see also copulas
GC see general collateral . . .
GDP 252
general collateral, concepts 108-10, 116-24, 136,
139-41, 297-305
general collateral repo rates, concepts 108—10, 11624,
136, 139-41, 297-305
general insurance see non-life insurance
generalised autoregressive conditional
heteroscedasticity (GARCH) 162, 215, 225-6
generalised Black-Scholes pricing framework,
concepts 74, 85-91
Generally Accepted Accounting Principles (GAAP)
35-6
gilt yield curves 1204, 163, 198-200, 297-305
see also government bonds; yield curves
Glass-Stegal Act 168
Global Public Policy Committee (GPPC) 367
globalisation trends 20-1
Globex S&P 500 49
God 9
going concerns 37-8, 111-12, 203, 315

governance 189-200
government bonds 6-7, 3942, 52-6, 59, 92-3,
105-15, 120-6, 138-9, 143, 163, 186-9,
198-200, 242-9, 264-5, 297-305, 3201
see also bonds
GPPC see Global Public Policy Committee
granularity-based risk models, concepts 163—4, 194,
241-9
Great Crash 55, 256
The Greeks 76-84, 146
see also delta; gamma; lambda; rho; theta; vega
grids, concepts 63—4
gross redemption yields 6-7, 59-60
group risk, concepts 7
guarantees 195-200, 296, 298-305

HBOS 251
Heath-Jarrow-Morton juawerest rate model, concepts 75,
814,93
hedge funds 96, 108-10, 132-3, 140-1, 149-50, 157,
174-5, 18%-9..208-9, 226-7, 277
hedge portfalins. concepts 57-8, 64-75, 86-91
hedgeablc 1isks, concepts 38—42, 48-9
hedginj
s¢ewlso dynamic. . . ; static. . .
concepts 23, 46, 48-9, 58, 67, 76-84, 86-91, 209,
314-15, 3224
The Greeks 7684
herd behaviour 152-3
heteroscedasticity 162, 164-5
high-yield bonds see junk bonds
historic volatilities, implied volatilities 205-7
hoarding of liquidity 128-9
hold-to-maturity values 24
homogeneity property 1567
Hull and White model 93, 226
hybrid derivatives
concepts 28, 96-7, 168-9
definition 96
hyperinflation 186

1AA 47,202, 249

1AS19 43

IAS39 23-4, 36-8

TASB see International Accounting Standards Board

ICAAP see Internal Capital Adequacy Assessment
Process

ICAs see Individual Capital Assessments

ICG see Individual Capital Guidance

idiosyncratic risk, concepts 18, 95, 140-1, 145-6,
158-60, 163-4, 166-7, 1924, 241-9, 278-80,
300-7

IFRS see International Financial Reporting Standards

IFRS7 24

illiquid instruments, bid—offer spreads 4-5, 285-7

illiquid markets 3, 4-5, 112-14, 138—43, 283-316

illiquidity premia 112-14, 120-4, 129-30, 133-6,
138-43, 198-200, 296-305, 315-16

IMA 49
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IMF see International Monetary Fund
impatient investors 137-9
imperfect markets 3, 5, 133-6
implied alphas 177-8, 272, 276-7
see also portfolio factories; reverse optimisation
implied correlations 23840, 243-9
implied view analysis, portfolio construction
techniques 276-7
implied volatilities
concepts 41, 70, 824, 88-9, 95-7, 1034, 205-7,
2267, 238-40, 242-9, 290-5, 301-5, 309-12
definition 82
historic volatilities 205-7
market implied risk measures 242-9, 278-81,
301-5
risk-free interest rates 103—4
uses 83—4, 103-4, 242-9
volatility smile/skew 84, 88, 96, 245-9, 301-5
importance sampling 97
in-force contracts, business valuations 17
in-sample tests, risk models 205-7, 210-13
in-the-money options 80-1, 84, 87, 90
inappropriate usage, market consistency 14-15, 23—4
incentive arrangements
see also remuneration structures
pro-cyclicality problems 263
incomplete markets 5, 86, 243
inconsistency contrasts, irrational behaviour 5
index CDS markets 94-5, 119-20
index futures 83, 284-5, 287-95
indirect credit risk exposure 116-20
Individual Capital Assessments (ICAs) 198-200,
247-9, 307-12
Individual Capital Guidance (ICG) 198-200
industry/sector risk 163
inflation 60-1, 93, 147-8, 186-7, 200-1, 212, 514-15
inflation-linked bonds 93, 147-8
inflation-linked swaps, concepts 60--1,93
information criterion, concepts 20c
information ratios
concepts 152, 273-6, 282
definition 2734
initial margin, futures contracts 58-9
input parameters, portfolio construction techniques
275-6
insolvency risks 4, 22, 25, 143, 192-3
instantaneous volatilities 71-5, 88-9
institutional investors 2, 254-5, 284-5
see also insurance companies; pension funds
Institutions for Occupational Retirement Provision
(IORP) 195-201
instrument-specific risk measures 145-8
see alsorisk.. . .
insurance companies 2, 4, 7, 21-2, 24, 25-8, 37-46,
92-3, 138-41, 185, 187-9, 194-200, 247-9,
297-307, 308-12
see also actuaries
capital adequacy requirements 194-200
FSA 198-200, 247-8
premium rates 312
risk categories 200

Solvency II project 21, 25, 37-43, 49, 185, 188-9,
194-8, 202-3, 261-3, 283, 307-8
underwriting cycles 312
insurance risk
concepts 7, 21-2, 47-8, 311-12
definition 7
integration processes, concepts 69-70, 98
interbank markets, concepts 104-5, 253-65
interest rate derivatives
concepts 57-8, 75, 78-80, 81-4, 92-3, 309-12
delta 57-8, 78-9
interest rate DVO1 (IRDVO1) 147-8
interest rate models
Black, Derman and Toy model 93
Black interest rate model 81
Brennan and Schwartz model 93
concepts 75, 78-80, 81-4, 92-3
Cox, Ingersoll and Ross model 93
Heath-Jarrow-Morton interct rate model 75, 814,
93
Hull and White modei 93,226
Longstaff and Schwari.'model 93
summary 93
Vasicek inter=:t rate model 93
Vetzal mead! 93
interestira‘e risg 94-5
interest 1A swaps 29, 39-42, 59-61, 79, 92-3, 104-5,
10020
seeulso swaps
soncepts 59-61, 79, 92-3, 104-5, 110-20
definition 59-61
reset dates 60
valuations 59-61, 92-3
interest rates 6, 10-11, 25, 29, 39-42, 59-61, 73-80,
81-4, 92-3, 103-26, 146-8, 301-5, 320-1
see also risk-free . . .
bonds 146-8
Euribor 104-5, 116-26, 136, 260-1
Libor 6-7, 29, 104-7, 116-20, 126, 136, 147-8,
260-3, 294, 306
market risk factors 6
term structure of interest rates 39-42, 8§1-4, 93,
104-26, 292-5
time value of money 1011
Internal Capital Adequacy Assessment Process
(ICAAP) 194-200
Internal Ratings Based approach (IRB), concepts
1924, 257-8, 308-9
international accounting standards 20-2, 25-6, 43
International Accounting Standards Board (IASB)
23-4,28
TIAS19 43
1AS39 23-4, 36-8
IFRS7 24
International Financial Reporting Standards (IFRS) 24,
36-7
International Monetary Fund (IMF) 10, 255
intertemporal dependencies, concepts 244-9
intrinsic values, concepts 67, 9-20, 24-5, 46, 61-2,
80-1
investment analysts 14-15, 22-3
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investment banking 3—4, 21-2, 127-8, 142-3

investment indices 151-2

IORP see Institutions for Occupational Retirement
Provision

IPD Residential Property Index 44

IRB see Internal Ratings Based approach

IRDVOI see interest rate DVO1

irrational behaviour 5, 55-6, 164

Ito’s calculus see stochastic (Ito’s) calculus

Ito’s formula 71-5, 88

jargon creep 13
joint behaviour of multiple return series 227-40, 323
JP Morgan 127-8, 175-6
jump processes
Black-Scholes option pricing model 86—8
concepts 68-9, 86-8, 91-2, 167-8, 183, 288-9, 295
‘junior’ tranche liabilities 26-7, 171-6
junk bonds 94-5
just-one-side actions, market consistency
inappropriateness 14—15

Keynes, John Maynard 132, 260

Kupiec’s test statistic 212

kurtosis
see also fat tails; skew
concepts 152, 214-40, 279-81, 3234
Cornish-Fisher approach 2204, 323
portfolio construction techniques 279-81

‘Labyrinth’ 275
Lagrange multipliers 99-100
lambda, definition 79
Large Homogeneous Portfolio (LHP), concepic. 214,
95, 192-3, 292-5, 309
last traded prices 287-9
lattices
see also binomial trees; discretz Anencial models
complicated lattices 68-70
concepts 63-70, 81, 85-91
convergence enhancements 69-70
recombining lattices 66—70
trinomial lattices 68—70
law of one price, financial markets 23
legal risk
see also operational risk
concepts 7, 89, 110-11, 130-3, 1934
Lehman Brothers 127-8, 141, 142, 251, 2534
lender of last resort 128-9
lender provider liquidity risk 140-1
leverage 140-1, 175-6, 2267, 258-60, 305
Levy stable distributions, concepts 214-15
LGD 193
LHP see Large Homogeneous Portfolio
liabilities
approximately hedgeable liabilities 49
capital adequacy requirements 4, 9, 17-18, 201,
23-8, 116-20, 142-3, 180-1, 185-203, 241,
245-9,321-3
DBs 313-16
financial services firms 267
hedgeable liabilities 48—9

illiquidity premia 112-14, 1204, 129-30, 133-6,
138-43, 198-200, 296-305, 315-16
market consistent liability valuations 296-305,
307-12, 313-16, 324
liability matched beta 271
Libid 104
Libmid 104
Libor 6-7, 29, 104-7, 116-20, 126, 136, 147-8, 260-3,
294, 306
life insurance 7, 17, 37-42, 45-6, 92-3, 139-41,
247-9,261-3,297-8, 301-7
LIFFE long gilt futures 59
likelihood ratios 211-12
limited markets 3
liquidity
bid—offer/ask spreads 130-3, 135-9, 285-7,
299-305
concepts 127-43, 321
control problems 141-2
definitions 134-9
different meaning; 1:4-9, 321
funding/market liquidity contrasts 136-8
hoarding 122-9
market cenvisteney 134-6, 138-9, 296-305, 315-16,
321
peolza funds 13941, 188-9, 200-2, 298-306,
211-12
peernia 112-14, 120-4, 129-30, 133-6, 138-9,
198-200, 296-305, 315-16
promises 130-3, 298-305
provision strategies 132-3
puzzle 111-12
shorthand uses 136
liquidity risk
concepts 7, 111-14, 127-43, 176, 182, 1904,
226-7,296-305, 309-12, 321
definition 7, 310
general principles 1334
mitigation costs 1334, 143, 180, 194, 197
liquidity theory 4, 127-43, 321
concepts 12743, 321
contagion 132-3, 182
credit crisis of 2007-2009 127-33, 143, 251-65, 310
definitions 127, 134-9
general principles 133-4
lessons from market experiences 130-3
market experiences 127-33
stress testing 127, 130-3
Lloyd’s of London 305
loan CDS markets 94-5
loans 94-5, 294-5
local volatilities 88-9
log-Cauchy distributions 214-15
log-Normal distributions 74, 90-1, 151, 162-3, 165-6,
214-15, 227
log-t distributions 214-15
long positions 54-6, 57-8
long-only portfolios 149-50, 277
Long-Term Capital Management (LTCM) 55, 109
longevity rates 7, 46, 297-305, 311-12
Longstaff and Schwartz model 93
look back bias, concepts 210-11, 323
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loss given default factors, capital adequacy
requirements 245-6, 257-8

loss spirals, concepts 136-8

LTCM see Long-Term Capital Management

Macaulay duration
see also duration
concepts 146—-8
management 17-18, 22, 132-3, 152, 157, 188, 226-7,
271-82
fund managers 132-3, 157, 188, 226-7, 272-82
information ratios 152, 273-6, 282
skills 17-18, 271-82
solvency calculations 17-18
value creation 17-18, 22
margin funding risk, concepts 136-8
margin spirals, concepts 136-8
marginal contribution to tracking error 177-8
marginal distributions 231-40
marginal trades, concepts 13, 33-50
margins, futures contracts 58-9
market consistency
appropriateness assessment 9-31, 317-19
asset management 49-50, 287-95, 307-12, 324
asset valuations 287-95, 307-12, 324
best estimate plus risk margin 27-8, 3842, 47-8,
195-200
calibration 101-2, 20540, 241-9, 277-81,
283-316, 3224
capital adequacy requirements 259-60, 321-3
concept 1-7, 9-31, 33-50, 100-2, 115-26, 170, 202,
205-40, 241-9, 251-65, 283-316, 317-24
conclusions 317
critique 13-15, 234
definitions 1, 5-6, 13, 33-50
different meanings 33-50, 319
duration calculations 146-8, 262
embedded values 16-17, 22-3, 42, .06, 245-9,
290-5, 305-7, 311, 315, 324
equity between parties 15-16
extensions to other activities 47
inappropriate usage 14-15, 23-4
just-one-side actions 14—15
liability valuations 296-305, 307-12, 313-16
liquidity 134-6, 138-9, 296-305, 315-16, 321
liquidity premia 134-6, 138-9, 296-305, 315-16
market implied risk measures 3, 213, 241-9,
278-81, 296-305, 324
panic situations 23—4
pension funds 202
perspectives 43-50
portfolio construction techniques 267-82, 324
practitioners’ usage 1415
principles’ overview list 317-24
pro-cyclicality problems 234, 27-8, 186, 248-9,
251-65, 324
purposes 33, 47
real-world values contrasts 43-6, 47-8, 51-2, 70,
101-2, 115-20, 155-7, 308-12, 322-3
regulatory drivers 20-3, 25-8, 33-50
risk measurement 170-84, 205-40, 241-9, 321-2
risk-free interest rates 115-26, 320-1

solvency capital add-ons 289, 304, 307-12, 313-14
standard setters 35-43
subjectivity aspects 13-14, 17, 46, 101-2
TVaR 157, 178, 184, 224, 246-9, 263
underlying theoretical attractions 22-3
valuation framework 13-14, 206-7, 283-316, 324
market consistent embedded values (MCEVs) 42,
305-7,311, 315, 324
market depth, concepts 135-8
market experiences, liquidity theory 127-33
market impacts 19-20, 89-90, 133-6, 285-7
bid—offer/ask spreads 19-20, 285-7, 299-305,
310-12
definition 135
market implied risk measures
see also risk-neutral probability distributions
calibration 241-9, 278-81, 296-305, 324
concepts 3, 213, 241-9, 278-81, 294-5, 296-305,
324
market consistency 3, 215, 241-9, 278-81, 296-305,
324
time horizons 243..5
time series-baseq ris< model contrasts 243
market liquidity cor.cepts 136-8
market makers 2-3, 24-5, 29-30, 34, 41-2, 49-50,
54:-6' 16.33, 89-90, 167-8, 1904, 284-316
critiqus 29-30
posiiicn taker contrasts 24-5
sotup costs 34
merket observables 49, 283-316, 324
nuarket portfolio, concepts 281-2
market price of risk vector, concepts 75, 101-2, 207,
281-2
market resilience
concepts 136-8
definition 136
market risk
see alsorisk. ..
Basel Accords 189-95, 2568
concepts 6-7, 11620, 127, 168, 170-84, 189-95,
200, 322
definition 6
market turbulence 131-3
market value adjustment (MVA), concepts 197-200,
302-5
market values
concepts 5-6, 11-20, 197-200, 302-5
market consistency definition 5-6, 13-14
markets
concepts 1-7, 11-20, 197-200, 302-5
definition 1
primacy of markets 2-3
marking-to-market
see also market consistency
concepts 3, 4-6, 23-4, 28-30, 35-50, 58-9, 143,
207-40, 251-65, 319
critique 4-5, 6, 23-4, 251-65
definitions 28-9, 35-50
futures contracts 58-9
marking-to-model contrasts 28-30, 49-50, 319
panic situations 234, 251-65
pro-cyclicality problems 23—4, 251-65
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marking-to-model
concepts 3, 28-30, 40-3, 49-50, 161-2, 207-40,
288-316, 319
definition 28-9, 40
marking-to-market contrasts 28-30, 49-50, 319
reasoned best estimates 29
Markowitz portfolio optimisation 26871, 273—4
see also mean—variance models
martingales
see also Feynman-Kac equation
concepts 64, 70-1, 74-6, 80-1
definition 75
matching of assets and liabilities 135-6
mathematical reserves 38—42
mathematics usage 4, 5, 301, 51, 55-6, 145, 267-8
matrix analysis, risk measurement 159-61
matrix truncation 160-1
MCEVs see market consistent embedded values
MCR see Minimum Capital Requirement
MCTVaR 246-9
mean reversion 275-6
mean—variance models 2267, 268-72, 273-82
means 215-40
Medici patronage of the Renaissance 2
medium-of-exchange characteristic of money 10,
186-9, 317-19
mergers and acquisitions 31, 34, 55, 254-5, 314-15
Merrill Lynch 253
Merton 74, 112, 192, 242
mezzanine tranche liabilities 171-6
Microsoft Excel 72
mid-prices, bid—offer/ask spreads 19-20, 285-316
middle offices, concepts 3—4
mileage options
see also total return options
concepts 85-6, 90-1, 243-9
minimum capital needs 185-203
see also capital adequacy . . .
Minimum Capital Requirement ‘MZR) 195-200, 203,
307-12
MMMFs see money market mutual funds
model point 195-200
model risk, definition 179
Modern Portfolio Theory (MPT)
see also Arbitrage Pricing Theory; Capital Asset
Pricing Model
concepts 90-1
definition 90
modified duration
see also duration; yield curves
concepts 146-8, 159
definition 146
market consistency 146—8
monetary values, concepts 4, 9-20
money
characteristics 9-20, 185-9, 317-19
concepts 2-3, 4, 9-20, 185-9, 317-19
fungibility characteristic 11-13, 55-6
historical background 10, 185-7
medium-of-exchange characteristic 10, 1869,
317-19
properties of money 4, 9-20, 185-9

store-of-value characteristic 10-11, 186-9, 317-19
time value of money 10-11, 40-2, 187-9, 207-8
money market mutual funds (MMMFs) 253-5
money markets 132-3, 169-70, 253-65
monotonicity properties 82—4, 156-7
Monte Carlo simulations 63—4, 97-100, 156-7, 158,
164, 174, 197, 214-15, 248-9, 290-1
see also numerical methods
analytical weighted Monte Carlo 99-100, 214-15
concepts 97-100, 156-7, 158, 164, 174, 197,
214-15, 248-9, 290-1
convergence enhancements 98
critique 98, 164
definitions 97-100
risk measurement 156-7, 158, 164, 174, 248-9
weighted Monte Carlo 98-100, 214-15
Moody’s 168
moral hazard 187-9, 312
morbidity rates 7
Morgan Stanley 253
mortality rates 7, 46, 257305, 311-12, 314-15
mortgage-backed.secuuities 92-3
MSCI ACWI sactors 233-6
multi-dimersion:l generalised Brownian framework,
conzepts 75
multi-siep.binomial trees, concepts 65-70
muliipiz underlying assets, options pricing 74-5
raudivariate Normal distributions 101-2, 22740,
273-6,277-80
multivariate regression 159-61
multivariate worlds, calibration 101, 227-40, 277-80
mutual companies 303-5
mutual funds, concepts 55, 139-41, 2534, 316
MVA see market value adjustment

Nazi Germany 186
negative inflation rates 10
net assets 16-17, 55, 151
Newton, Isaac 30
Nikkei 97
NNEG see no negative equity guarantee
no goodwill fair value valuations, definition 33
no negative equity guarantee (NNEG), concepts 43—6
no-arbitrage principle
asymmetric derivatives valuations 61-3, 147, 319-20
concepts 12-13, 20, 30-1, 40-2, 52-64, 68-70, 71,
85-6, 102, 110-11, 147-8, 290-5, 319-20
importance 55-6
path-dependent derivatives 63—4
symmetric derivatives valuations 56-61, 63, 147,
319-20
non-hedgeable risks, concepts 38—42
non-life insurance
see also property/causality risk
concepts 21-2, 304-5, 312
definition 7
non-Normal returns
portfolio construction techniques 278-80
risk measurement 156, 220-40, 278-80
non-profit life insurance 303-5
non-technical provisions, concepts 38—42
non-unit reserve 195-200
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Normal distributions, concepts 100, 213-40, 242-3,
277-80
Northern Rock 128
n’th-to-default basket CDS 95
numeraires, monetary values 10-11
numerical methods
see also Monte Carlo simulations
derivatives pricing theory 63—4, 97-100

objectivity issues
equity between parties 16, 22-3
fair values 16, 22-3

observables 49, 283-316, 324

off-balance sheet vehicles
see also conduits; structured investment vehicles
concepts 130-3, 140-1, 176, 1904, 249, 293-5
critique 176

off-the-run instruments 54-5, 108-10

offer prices see ask. . .

OISs see overnight index swaps

on-the-run instruments 54-5, 108—10

ongoing valuations, pension funds 314-15

Open Market Operation 117

operational risk
see also legal . . . ; reputational . . . ; strategic. . .
Basel Accords 189-95
concepts 7, 89, 189-95, 249, 311-12, 314
definition 7, 89

option adjusted spread, concepts 147-8

options
see also American . . . ; asymmetric derivatives;
call...; European...; put...
concepts 18, 25, 33, 57-8, 61-3, 64—102, 209,
319-20

definition 61-3
intrinsic values 61-2, 801
pay-offs decomposition processes 62—3
swaptions 309
options pricing
approaches 64-81
binomial trees 64-70, 85-91
Black-Scholes option pricing model 43-6, 56,
67-70, 71-5, 77-84, 85-91, 1034, 242
calibration issues 69-70, 76, 81—4, 93, 99—-100,
101-2, 292-5
closed-form solutions 72-3
complexity issue 68-70, 75-6, 183, 263, 287-316
concepts 61-3, 64-102, 209, 241-9, 283-316,
319-20
The Greeks 76-84, 146
lattices 63-70, 81, 85-91
martingales 64, 70-1, 74-6, 80-1
multiple underlying assets 74-5
stochastic (Ito’s) calculus 64, 70-5, 91-2, 248-9,
281-2
ordinal utility 169
‘originate and sell’ business model, banks 2
orphan estates 303
ORSA see Own Risk and Solvency Assessment
out-of-sample tests
see also backtesting
risk models 205-7, 210-13

out-of-the-money options 84, 87, 90, 95-6
outperformance levels, information ratios 274-6, 282
outsourcing 4
over-the-counter (OTC)
see also forward contracts
concepts 30, 41, 284-95, 309, 324
definition 30
overnight index swaps (OISs) 119-26, 294, 297-305
overview of the book 1-7, 317-24
own credit risk, solvency calculations 18, 27-8,
194-200, 308-12, 324
own funds
see also capital . . .
concepts 202-3
Own Risk and Solvency Assessment (ORSA) 194-200,
308-12

panic situations, marking-to-market critique 234,
251-65
parabolic partial differentiai 2guations, concepts 72-5
partial differential equa‘ions
see also Black-Scholes . .
concepts 70-84
types 72-3
participating wsurance contracts 196-200, 302-5
passive:managcment 149
path iricp.al formulation, definition 63
path=C-pendent derivatives
concepts 634, 80-1
definition 63, 80
valuations 634, 80-1
patient investors 137-9
pay-offs
concepts 11, 12-14, 23, 51, 62-3
definition 11
options pay-offs decomposition processes 62-3
PBGC see Pension Benefit Guaranty Corporation
PCAOB 36
peer group benchmarks, risk measurement 1524,
273-6, 312
Pension Benefit Guaranty Corporation (PBGC) 264
pension funds
background risks 314-15
capital adequacy requirements 200-2, 311-12
concepts 2, 4, 15-16, 19, 21-2, 25, 42-3,92-3, 111,
157, 188-9, 200-2, 247-9, 264, 301-5, 311-12,
313-16
costs 42-3
DBs 19, 188-9, 200-2, 313-16
DCs 200-2, 301-2, 311-12
historical background 200, 313
market consistency 202
ongoing valuations 314-15
pro-cyclicality problems 254
regulatory requirements 42-3, 200-2, 264, 311-12
sponsors 19, 200-2, 313-16
standardised assumptions 315
systemic impacts 264
transfer values 315-16
trustees 314
valuations 19, 21-2, 42-3
Pension Protection Fund (PPF) 264
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Pensions Regulator 201-2
perfect markets 5, 133-6, 283-316
performance attribution 152-3
personal pensions, transfer values 315-16
Pillars, Basel I1 201, 189-94, 261-3
PIT see point in time estimates
players in the financial markets 2-3
point in time estimates (PIT) 257-8
Poisson process 88
political influences 22, 23—4
polynomials 224
pooled funds
see also mutual funds; UCITS; unit-linked. . .
liquidity 139-41, 188-9, 200-2, 298-306, 311-12
portfolio construction techniques
alpha—beta separation 2701, 273-6
Black-Litterman approach 279-81
calibration 277-81
concepts 1, 3-7, 47, 267-82, 324
core areas of financial practice 1-7, 267
definition 1, 267
dynamic optimisations 26871
fat tails 279-81
implied view analysis 276—7
information ratios 273-6, 282
input parameters 275-6
investor risk preferences 281-2
market consistency 267-82, 324
mean—variance models 2267, 268-72, 273-82
non-Normal returns 278-80
re-sampling technique 281
reverse optimisation 276-80
risk budgeting 2726, 279-82
risk/return optimisations 152, 157, 267-82
robust optimisation 280-2
universe sensitivities 276
portfolio factories
see also implied alphas
concepts 277
portfolio invariant features 153
portfolio risk analysis
see also risk measurement
definition 148
portfolios 1, 3-7, 47, 57-8, 814, 91, 95, 128-30,
148-57, 162-3, 193, 267-82, 292-5, 309, 324
bonds 162-3
diversification 91, 128-30, 156, 287-316
forward contracts 57-8
LHP 81-4, 95, 292-5, 309
risk measures 148-57, 267-82
position risk, definition 89
position taker contrasts, market makers 24-5
positions 1-2, 24-5, 317
posterior distributions 101-2
power options 87-8
PPF see Pension Protection Fund
PPFM see Principles and Practices of Financial
Management
practitioners
market consistency valuations 1415
principles’ overview list 317-24

preference dependent/independent valuations, concepts
56, 66-70
preference share capital 202-3, 242
see also capital
preferred stock see preference share capital
premium rates, insurance companies 312
present values, concepts 11-14, 16-17, 60-1, 97-8,
124-6, 146-8, 248-9
previsible bank failures 119, 253—4, 297-8
price behaviour, concepts 83—4
price discovery 30, 47-8, 546, 242-9, 283-316
price extrapolation 70, 83—4, 288-316
price formation 55-6, 83-4, 283-316
price quotation conventions 814
pricing, definitions 15
pricing algorithms, risk measurement 161
pricing models 3, 4, 23, 28-30, 40-6, 49-50, 51-102,
1034, 142-3, 156-7, 158, 161-2, 164, 167-76,
197, 207-40, 241-9. 223-316, 319-20
see also marking-to-iedel
primacy of markets 7—3
Prince, Chuck 132
principal compacen:s analysis, concepts 158-9, 1601,
167
principle-ui no-arbitrage see no-arbitrage principle
principles, overview list 317-24
Pririciv'es and Practices of Financial Management
PPFM) 302-3
poior distributions 101-2, 291-3, 306-12
private equity 291-3
see also venture capital
private pensions 22
pro-cyclicality problems
see also credit crisis of 2007-2009
capital adequacy requirements 259-65
concepts 23—4, 27-8, 186, 248-9, 251-65, 324
discount rates 2601
incentive arrangements 263
market consistency 23—4, 27-8, 186, 248-9, 251-65,
324
marking-to-market 23-4, 251-65
pension fund valuations 254
regulatory frameworks 251-65
Solvency II project 261-3
sovereign risk 264-5
underwriting of failures 255-6, 312
probability distributions 4, 16-17, 48, 74, 90-1, 100,
151, 162-3, 165-6, 213-49, 277-80
see also individual distributions
future valuation movements 4, 16-17, 48, 243
probability measures, concepts 75-6, 97-100
product copulas 231-3
see also copulas
‘professional’ style market participants 34
profit recognition, discretionary elements 25, 33,
302-5
profit testing, concepts 46
properties of money 4, 185-9
property 7, 21-2, 23-4, 43-6, 47-8, 60-1, 13941,
145-6, 187-9, 252-65, 291-5, 304-5, 312
property swaps, concepts 601
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property/causality risk
see also insurance risk
concepts 7, 21-2, 47-8, 187-9, 304-5, 312
proportionality principle, FSA 189
prudent fair value valuations, definition 33
pull to par, concepts 93
put options
concepts 18, 25, 33, 61-3, 67-8, 73-5, 77-84, 87-8,
111-12, 299-307
valuations 61-3, 67-8, 111-12, 299-305
put—call parity, concepts 68, 73—4, 834, 285-6,
302-5

putability features, bonds 92-3, 106-7, 147-8
putable bonds, concepts 147-8

PVK 202

Pythagoras’ theorem 153—4

QIS3 25, 38-43, 47-8, 195-8
QIS4 25, 39-42, 47-8, 195-8
quadratic utility functions 268-71
quantile—quantile box plots

see also fractile—fractile plots

concepts 233-40
quantiles 1804, 214-27, 230-40
quantitative fund managers 132-3, 157, 188, 2267,

272

quantitative hedge funds 132-3, 157, 226-7
quanto options 88
quantum mechanical systems 63
quasi-random numbers 98
quoted prices, concepts 36—8

ratings migration risk
see also credit risk
concepts 67
definition 6-7
rational behaviour 5, 30-1, 34, 55-6, 137/-6. 152-3,
164,273-6
RCM see Risk Capital Margin
re-sampling technique, portfolic cowstruction
techniques 281
Real Estate Investment Trusts (REITSs) 175
real-world probability distributions 3, 6, 12—13,
43-6,47-8, 51-2, 70, 101-2, 115-20, 130-3,
155-7, 20540, 241-9, 281-2, 308-12, 315-16,
3224
real-world values, market consistency contrasts 43—6,
47-8,51-2, 70, 101-2, 115-20, 155-7, 308-12,
322-3
realistic peak computations, insurance companies
198-200
realistic values 5-6, 21-2, 43-6, 198-200
see also market consistency
reasoned best estimates, market consistency definition
5-6, 13-14, 29
rebalanced portfolios 89-90
recombining lattices, concepts 66—70
recurrent single premiums 303-5, 311
redemption gates, concepts 141
redemption risk, concepts 136-8
redemption yields, concepts 6-7, 59—-60

reference rates
see also Euribor; Libor; risk-free . . .
concepts 104-12, 115-20, 124-6, 260-3, 320-1
definition impacts 124-6
different meanings 115-20, 320-1
refresh effect, concepts 117-20
regression analysis, concepts 208
regulatory arbitrage 187-9, 245-9
regulatory conditions 63—4, 145-7, 166
regulatory peak computations, insurance companies
198-200
regulatory requirements 4, 9, 16, 20-3, 25-8, 33-50,
179-81, 185-203, 251-65, 284-5, 298-305, 314
capital adequacy requirements 4, 9, 17-18, 201,
23-8, 116-20, 142-3, 180-1, 185-203, 241,
245-9, 256-65, 298-9, 307-12, 321-3
concepts 185-203, 245-9, 251-65, 284-5, 298-9
financial services 20-2, 185-203, 246, 251-65
market consistency drivers 29-2, 25-8, 33-50
pension funds 42-3, 200-2,.264, 311-12
pro-cyclicality problems 251-65
self-regulation 185
stress testing 176.-8>, 1904
rehypothecation 4]
reinsurance merkets 47-8, 156-7, 300-5, 311-12
reinsurance-to-close premiums, concepts 305
REITs 5« Real Estate Investment Trusts
relativeentropy 98-100, 214-15
reiizicas perspectives 9-10
vemaneration structures
see also bonuses
critique 1, 22, 263
repos
see also risk-free interest rates
concepts 54-6, 108-10, 11624, 130-3, 136-7,
297-305
definition 54
reputational risk
see also operational risk
concepts 7, 16-17, 130-3, 140-1, 1934
rescue packages, credit crisis of 2007-2009 254-6
reset dates, interest rate swaps 60
resilience tests 261-3
restricted securities, FAS157 35-7
returns 4, 152, 156, 157, 1634, 215-40, 241-9,
267-82, 323
fat-tailed behaviour 21540
risk 4, 152, 157, 163-4, 219-27, 241-9, 267-82
risk/return optimisations 152, 157, 267-82
time horizons 243-9
Reuters price feeds 286-7
reverse optimisation
see also implied alphas
concepts 182-3, 276-80
reverse repos, concepts 54-6
reverse stress testing (reverse engineering) 181-2
reversionary bonuses 196-200
rewards
see also returns
concepts 1-7, 268-82
critique 1



JWBK405-Kamp

July 21, 2009 11:51

346 Index

Printer: Yet to come

rho, definition 79
Riemann tensor 31
risk
see also individual types
appetite 90, 132-3, 176, 226-7, 272-6, 281-2
aversion 90, 132-3, 248-9, 272-82
bearing 26
budgeting concepts 2726, 279-82
categories 200
concepts 1-7, 89-90, 145-84, 321-2
margins 27-8, 39-42, 47-8
mitigation 1334, 143, 180, 181-2, 194, 197
premia concepts 12—13, 26-8, 48, 1204, 129-30,
296-305
returns 4, 152, 163-4, 219-27, 241-9, 267-82
types 6-7, 89, 200, 267-70, 314
risk attribution
concepts 176-9
definition 176
stand-alone risk statistics 178-9
VaR 178
Risk Capital Margin (RCM) 199-200
risk characteristic, time value of money 11
risk discount rates
see also discounted values
concepts 12-13, 28, 39-42, 260-5, 31213
definition 12
risk management processes
concepts 1, 3-7, 9, 22-3, 47, 145-84, 20540,
241-9, 267-82, 321-2
core areas of financial practice 1-7, 267
current paradigm 4
definitions 1, 6-7, 145
fat-tailed behaviour 238-40
fundamental theory 4
market implied risk measures 3, 213, 241-9,
278-81
office subdivisions 4
portfolio construction technigues-1,3-7, 47,
267-82

stress testing 127, 130-3, 143, 149, 179-84, 238-40,

309, 322
risk measurement

CDOs 170-6, 243-9, 292-5, 309-10

concepts 3-7, 143, 145-84, 190-4, 20540, 241-9,
267-82,321-2

credit risk modelling 167-76

definition 145

downside risk measures 151-3, 224-6

drawdown 150

ex-ante risk measures 149, 153-7, 159-65, 270-1,
274

ex-post risk measures 149, 150-3, 155-7

ex-post tracking errors 150-1

granularity-based risk models 163-4, 194, 241-9

information ratios 152, 273-6, 282

instrument-specific risk measures 145-8

market consistency 170-84, 20540, 241-9, 321-2

market implied risk measures 3, 213, 241-9,
278-81, 294-5, 296-305

matrix analysis 159-61

models 157-67

Monte Carlo simulations 156-7, 158, 164, 174, 197,
248-9
non-Normal returns 156, 220-40, 278-80
peer group benchmarks 1524, 273-6, 312
portfolio risk measures 148-57, 26782
pricing algorithms 161
risk attribution 176-9
risk models 157-67, 190-4, 205-40, 241-9
sensitivities 146-8
Sharpe ratios 152
skew/kurtosis 152, 156-7, 183-4, 192-3, 21440,
3234
Sortino ratios 152
stress testing 179-84, 309, 322
terminology 146-7
theory 145-84, 321-2
time directions 149, 150-7, 165-7, 321-2
time series-based risk models 157-67, 20740,
243-4,267
tracking errors 149, 150-.1, 153-7, 177-9, 214-15,
244-9,268-71.2712-6
underlying distribuional forms 161-4
VaR 143, 149..154-7, 162, 178, 1834, 191-2, 209,
211-15,22¢-7, 243-9, 260, 270, 308
risk modzis
se= ¢ Iso backtesting
concepts 157-67, 190-4, 205-40, 241-9
2ierket implied risk measures 3, 213, 241-9
risk systems 157
r1sk systems, risk models 157
risk-free interest rates
see also repos; yield curves
concepts 4, 12-13, 27-8, 39-42, 44-6, 55, 58-9,
64-70, 71-2, 82-4, 93, 103-26, 248-9, 292-5,
320-1
definition impacts 124-6
definitions 103-15, 124-6
different meanings 103-4, 115-26, 320-1
government debt 105-15, 120-6, 143, 320-1
implied volatilities 1034
market consistency 115-26, 320-1
real-world/market-consistency contrasts 115-20
reference rates 104—12, 115-20, 124-6
risk-neutral probability distributions
see also market implied risk measures
concepts 12-13, 27-8, 39-42, 44-6, 47-8, 51-102,
142-3, 1624, 205-40, 241-9, 281-2, 296-305,
308-12, 319-20, 322-3
definition 62-3
risk/return optimisations 152, 157, 267-82
see also efficient frontier analysis
concepts 267-71
dynamic optimisations 26871
robust models 60, 70, 278-82, 290-316, 319-20
robust optimisation, concepts 280-2
robust regression, concepts 280-2
rollover risk
see also basis risk
concepts 61, 89, 110-11, 136-8
definition 61
Roman Republic 2
‘runs’ on banks 128-30
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S&P 500 49, 97, 165-9, 217-27
Safe Home Income Plans (SHIP) 43-6
savings and loans crisis of the 1980s and 1990s 187
scalability axiom 11-14, 22, 301, 33-50, 207, 245-9,
318-19
scenario analysis
see also stress testing
concepts 179-84
definition 179
schematic representations of a financial services firm
26-7
scheme-specific funding plans 200-2
SCR see Solvency Capital Requirement
secured debt 26-7, 104-5
segmented organisations 3—4
self-regulation 185
‘senior’ tranche liabilities 26-7, 142-3, 171-6
sensitivities
see also Greeks; risk . . .
concepts 767, 146-8
set-up costs, market makers 34
Shadow-SCR 261-3
shareholder put options 305-7
shareholders 15, 26-7, 142-3, 184, 202-3, 245-6, 263,
303-7, 315
Sharpe ratios 152
shearing 154-5, 160-1
SHIP see Safe Home Income Plans
short positions 54-6, 57-8, 61, 275
short squeezes, concepts 91-2, 117-20
side pockets 1401
single pricing mechanism, unit pricing 316
single tranche 171-4
single-name CDSs 173—4
single-priced funds, bid—offer/ask spreads !9
single-step binomial trees, concepts 64-5
SIVs see structured investment vehicles
skew
see also fat tails; kurtosis; volatuity sniile/skew
concepts 152, 1567, 163, 1824, 192-3, 21440,
245-9, 279-81, 301-5, 3234
Cornish-Fisher approach 2204, 323
portfolio construction techniques 279-81
skills, management 17-18, 271-82
Sklar’s theorem 230-3
smile see volatility smile/skew
smooth pasting condition, concepts 80-1
socially responsible investment portfolios 272
solvency
see also capital adequacy requirements
calculations 17-18, 22-3, 27-8, 3743, 142-3, 164,
262,298-305, 313-16
concepts 4, 9, 17-18, 22-3, 103-26, 289, 298-305,
307-16
solvency capital add-ons 289, 304, 307-12, 313-14
concepts 307-12, 313-14
Solvency Capital Requirement (SCR) 43, 195-200,
203, 261-3, 283, 307-8
Solvency II project 21, 25, 3743, 49, 185, 188-9,
194-8, 202-3, 261-3, 283, 307-8
see also best estimate . . .
capital types 202-3

pro-cyclicality problems 261-3
QIS3 25, 38-43, 47-8, 195-8
QIS4 25, 39-42, 47-8, 195-8
solvency put options
concepts 18, 25, 33, 111-12, 299-305
definition 18, 25, 33, 111-12
Sonia 119-24, 136, 297
Sortino ratios 152
sovereign risk
see also default risk
concepts 105, 264-5
definition 105
sparsity of available data, time series-based risk models
164-7,243
Special Liquidity Scheme 1214, 254-5
Special Purpose Vehicles (SPVs) 170-6, 249, 293-5
special repo rates, concepts 109-10
specific collateral rates, concepts 109-10
sponsors, pension funds 19, 269-2, 313-16
spot prices 73, 82—4
spot-strike symmetries 75
spread risk
see also credit ris¥: rnarket risk
concepts 67, 16
definition G- 7
spreads
see aize yields
conreps 6, 24-8, 94-5, 107-14, 134-6, 138-9,
158-200, 298-305
Aefinition 6
SPVs see Special Purpose Vehicles
SREP see Supervisory Review and Evaluation Process
SRP see Supervisory Review Process
stale prices, concepts 36—7, 49-50, 288-9, 316, 324
stand-alone risk statistics, risk attribution 178-9
standard bivariate Normal probability density functions
228-40
standard deviations 95-6, 151, 162, 165, 177,
215-40
see also tracking errors; variance . . . ; volatilities
downside semi-standard deviations 151
variance 177
Standardised Approach 193-4, 258-9
standards, setters 4, 25-8, 33-50
state price density
see also risk discount rates
concepts 12-13
static hedging 58
statistical risk models, concepts 158-9, 1601
stochastic interest rates 73—4, 92-3
stochastic (Ito’s) calculus
see also Brownian motion; Poisson process
Black-Scholes option pricing model 71-5, 88-91
closed-form solutions 72-3
concepts 64, 70-5, 91-2, 248-9, 281-2
multiple underlying assets 74-5
symmetries 73
stochastic valuations 45-6
Stock Market Crash of 1987 61, 206, 217
stocklending
see also borrowed securities
concepts 108-10
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store-of-value characteristic of money 10-11, 186-9,
317-19
strategic risk
see also operational risk
concepts 7, 1934
stress testing 127, 130-3, 143, 149, 179-84, 1904,
209, 238-40, 309, 322
see also Value-at-Risk
concepts 179-84, 1904, 209, 238, 309, 322
CRMPG-III 181-4, 290
definition 179-83
different meanings 179-83
regulatory requirements 179-83, 1904
reverse stress testing (reverse engineering) 181-2
risk measurement 179-84, 309, 322
worst-loss stress testing 1801
stressed markets 4-5, 130-3, 141-3, 2267, 255-65,
294-316
strike prices
options 67-8, 82—4
volatility smile/skew 84, 88, 96, 245-9, 301-5
strong law of expectations, concepts 11
structured investment vehicles (SIVs) 130-3, 176,
293-5, 309-12
see also conduits; off-balance sheet . . .
sub-additivity property 1567
sub-prime mortgage crisis of 2007-2009 234, 30,
93-5, 116-17, 127-33, 143, 169, 182, 227,
251-65, 310
background 251-65, 310
causes 252-5, 263, 310
subjectivity aspects of market consistency 1314, 17,
46, 101-2
subordination levels
CDOs 174-5, 292-5
concepts 174-5, 203, 292-3
subsidiaries 14, 293-5
substitution rights 171-2
‘super senior’ tranche liabilities 171~
Supervisory Review and Evaination Process (SREP)
194-200
Supervisory Review Process (SRP) 194-200
surrender values 196-200, 299-307
swap rates, concepts 104-5, 116-26, 321
swaps
see also derivatives; interest rate swaps
CDSs 18, 60-1, 93-5, 107-8, 110-15, 119-20,
138-9, 147-8, 173-4, 213, 255, 292-5
concepts 18, 29-30, 39-42, 56, 59-61, 79, 834,
92-6, 104-5, 107-8, 110-26, 254, 294, 297-305,
320-1
inflation-linked swaps 60-1, 93
OISs 119-26, 294, 297-305
property swaps 60—1
refresh effect 117-20
types 59-61, 79, 94-6
valuations 59-61, 92-3, 94-6
variance swaps 79, 95-7
swaptions 309
swinging single pricing mechanism, unit pricing
316

symmetric derivatives
see also forward. . . ; futures. . . ; swaps
valuations 56-61, 63, 147, 319-20
symmetries, spot-strike symmetries 73
synthetic CDOs 1734
system-wide concerns 4, 317
systematic risk
see also market risk
concepts 192-3, 251-65, 300-5, 309-10, 317

tail Value-at-Risk (TVaR) 157, 178, 184, 224, 246-9,
263
see also expected shortfalls; Value-at-Risk
TARP see Troubled Asset Relief Program
tax authorities 16, 22, 59, 89, 315
taxation risk, concepts 89, 110-11
Taylor series expansion 58, 71-5, 178
see also stochastic (Ito’s) calculus
TCF see ‘treating customex. fairly’ rules
technical events 47-8
technical provisions, concepts 38-42
tenor
see also time.n piaturity
concepts 2.4, 292-5
definifion 81
term: st uctire of interest rates 39-42, 814, 93,
104-26, 292-5
ceealso yield curves
ternainal bonuses 196200
terminology 5-7
testing beyond destruction 184
see also stress testing
testing to destruction 182—4
see also stress testing
theoretical attractions, market consistency valuations
22-3
theta, definition 79
third-party valuations 37
through the cycle estimates (TTC) 257-8
Tier I capital 267, 202-3
Tier II capital 26-7, 202-3
Tier III capital 203
time dependencies
Black-Scholes option pricing model 73-5
market implied risk measures 243-5
time series-based risk models
calibration 207-40
concepts 157-67, 20740, 2434, 267
limitations 164—7, 243
market implied risk contrasts 243
mathematical characterisation 157-8
sparsity of available data 164-7, 243
types 158-9
time to maturity 814, 85-91, 292-5
see also tenor
time value of money
concepts 10-11, 40-2, 187-9, 207-8
definition 10
embedded value 17, 42, 106
solvency calculations 17-18
time value of options and guarantees (TVOGs) 306
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time-varying volatility 162, 215, 2247, 233, 23640,
279-82, 3234
fat tails 224-7, 233, 236-40, 3234
GARCH 162, 215, 225-6
risk measurement 162, 2247, 233, 23640, 3234
VaR estimates 2267
timer options see mileage options
Tokyo SE see Topix
Topix index 217-27
total return options
see also mileage options
concepts 85-6
total return swaps 94
tracking errors 149, 150-1, 153-7, 177-9, 214-15,
244-9,268-71, 273-6
see also standard deviations; Value-at-Risk
ex-ante tracking errors 153-4, 159-61, 214-15,
244-9,270-1, 274
ex-post tracking errors 150-1
information ratios 273-6, 282
trading books 168, 1904
Basel II 1904
tranche CDSs 95, 1734, 292-5
tranching, concepts 171-2
transaction costs
concepts 1213, 19-20, 34, 35-7, 534, 59, 62-3,
64-5, 86, 89-91, 285-7, 300-5, 316
FAS157 35-7
non-zero transaction costs 89-90
transactional taxes 19-20
transfer values, pension funds 315-16
translational invariance 1567
transparent markets 13-14, 18, 20-1, 38—42, 49-50,
101-2, 12743, 168, 183, 247-9, 260-5, 2¢4.-5,
321
‘treating customers fairly’ rules (TCF) 18¢—2, 592-5
trinomial lattices, concepts 68—70
Troubled Asset Relief Program (TARL) 254-6
trustees, pension funds 314
TTC see through the cycle estin.ates
Turner, Lord 258
TVaR see tail Value-at-Risk
TVOGs see time value of options and guarantees

UCITS 13941, 188-9, 200-2
unconstrained portfolio optimisation problems 275-7
underlying instruments
see also derivative . . .
concepts 51-102, 287-316, 319-20
definition 51
multiple underlying assets 74-5
underlying theoretical attractions, market consistency
valuations 22-3
underwriting
cycles 312
of failures 255-6, 312
unexpected credit losses (UL) 1924
uniqueness axiom 11-13, 22, 30-1, 207, 318-19
unit-linked insurance contracts 139-41, 187-9,
195-200, 298, 301-5, 316
unitary regulators, concepts 21-2

unitised funds 196-200, 298-305, 316

univariate Normal distributions 100, 215-27, 277-80

universe sensitivities, portfolio construction techniques
276

unknown unknowns 181, 238, 323

unrestricted securities, FAS157 35-7

unsecured debt 26-7, 104-5

US Treasury bonds 54-5, 108-10, 253, 259

use tests 181-2

utility theory, concepts 9-10, 55-6, 66-70, 89-90,
137-8, 268, 317-19

valuation methodologies
see also derivatives. . .
concepts 1-7, 9-31, 33-50, 56-61, 63, 147,
283-316, 317-24
core areas of financial practice 1-7, 267
DBs 19, 313-16
definition 1
market consistency 13-i4; 206-7, 283-316, 324
market consistent assct valaations 287-95, 307-12,
324
market consisten. en,bedded values 305-7, 311, 315,
324
market cousistent liability valuations 296-305,
307-12,213-16, 324
solvei 7 capital add-ons 289, 304, 307-12, 313-14
vaitieed funds 316
‘valne’, concepts 9-10, 55-6, 317-19
wu'ue added 272-6
value creation, management 17-18, 22, 31
Value-at-Risk (VaR) 143, 149, 154-7, 162, 178, 1834,
191-2, 209, 211-15, 226-7, 243-9, 260, 270, 308
see also stress testing
concepts 154-7, 162, 178, 1834, 191-2, 211-15,
226-7,243-9, 260, 270, 308
definition 154-5
risk attribution 178
time-varying volatility 226-7
TVaR 157, 178, 184, 224, 246-9, 263
variable annuity markets, concepts 45-6
variable borrow cost risk 141, 226-7
variance
see also standard deviations
concepts 177, 214-15, 226-7
covariance 99-102, 154, 155-6, 159-61, 162,
165-8, 177-9, 208, 238-40, 242-9, 268-71,
275-6,278-82
definition 177
mean—variance models 2267, 268-72, 273-82
variance swaps
see also volatility derivatives
concepts 79, 95-7
definition 95
variance—covariance, concepts 155-6
Vasicek interest rate model 93
vega
concepts 79, 96, 1914
definition 79
venture capital 291-3
see also private equity
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Vetzal model 93
view optimisation, concepts 2767
Vix futures 95-6
volatilities
see also implied. . .

concepts 41, 48, 67-8, 70, 79-84, 88-91, 137-8,

148-9, 151, 154-7, 162, 167-76
future volatilities 205-7
GARCH 162, 215, 225-6
volatility derivatives
see also variance swaps
concepts 95-6
volatility risk 91
volatility smile/skew
concepts 84, 88, 96, 245-9, 301-5
definition 84

weighted Monte Carlo
see also Monte Carlo. . .
concepts 98-100, 214-15
definition 98
weighting schema 167
weights, calibration 99-100, 101-2, 142

Weiner process see Brownian motion
Wholesale Markets Brokers” Association 116, 119
winding-up scenarios 37-8, 313-14
winner’s curse 2867
with-profits insurers 25, 298-305
worst-loss stress testing 180—1
see also stress testing

yield curves
see also modified duration; risk-free interest rates
computations 106, 290-5, 309
concepts 4, 12-13, 15, 18, 26-8, 39-42, 59-60,
78-84, 92-3, 102, 103-26, 146-8, 163, 187-9,
198-200, 248-9, 290-5, 297-305, 309
gilt yield curves 1204, 163, 198-200, 297-305
reference yield curves 104-5
yield premia 112-14, 129-30, 133-6
yield to best/worst, concepts.147-8
yields
annualisation converdcens 6, 116-20
concepts 67

zero coupon bends 56-61, 73-5, 92-3, 295

Indexed by ?erry Halliday (HallidayTerence @aol.com).



