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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, 38–42, 47–8,

195–200
calibration 101–2, 205–40, 241–9, 277–81,

283–316, 322–4
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, 23–4
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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, 190–4, 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, 80–1
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, 103–4, 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 23–4,
251–65

parabolic partial differential equations, concepts 72–5
partial differential equations

see also Black-Scholes . . .
concepts 70–84
types 72–3

participating insurance contracts 196–200, 302–5
passive management 149
path integral formulation, definition 63
path-dependent derivatives

concepts 63–4, 80–1
definition 63, 80
valuations 63–4, 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 152–4,

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 II 20–1, 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 270–1, 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 268–71
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 226–7, 268–72, 273–82
non-Normal returns 278–80
re-sampling technique 281
reverse optimisation 276–80
risk budgeting 272–6, 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 193
portfolio risk analysis

see also risk measurement
definition 148

portfolios 1, 3–7, 47, 57–8, 81–4, 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 14–15
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, 54–6, 242–9, 283–316
price extrapolation 70, 83–4, 288–316
price formation 55–6, 83–4, 283–316
price quotation conventions 81–4
pricing, definitions 15
pricing algorithms, risk measurement 161
pricing models 3, 4, 23, 28–30, 40–6, 49–50, 51–102,

103–4, 142–3, 156–7, 158, 161–2, 164, 167–76,
197, 207–40, 241–9, 283–316, 319–20

see also marking-to-model
primacy of markets 2–3
Prince, Chuck 132
principal components analysis, concepts 158–9, 160–1,

167
principle of no-arbitrage see no-arbitrage principle
principles, overview list 317–24
Principles and Practices of Financial Management

(PPFM) 302–3
prior 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 260–1
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, 139–41,

145–6, 187–9, 252–65, 291–5, 304–5, 312
property swaps, concepts 60–1
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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, 83–4, 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 180–4, 214–27, 230–40
quantitative fund managers 132–3, 157, 188, 226–7,

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 6–7
definition 6–7

rational behaviour 5, 30–1, 34, 55–6, 137–8, 152–3,
164, 273–6

RCM see Risk Capital Margin
re-sampling technique, portfolio construction

techniques 281
Real Estate Investment Trusts (REITs) 175
real-world probability distributions 3, 6, 12–13,

43–6, 47–8, 51–2, 70, 101–2, 115–20, 130–3,
155–7, 205–40, 241–9, 281–2, 308–12, 315–16,
322–4

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, 20–1,

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 20–3, 25–8, 33–50
pension funds 42–3, 200–2, 264, 311–12
pro-cyclicality problems 251–65
self-regulation 185
stress testing 179–83, 190–4

rehypothecation 141
reinsurance markets 47–8, 156–7, 300–5, 311–12
reinsurance-to-close premiums, concepts 305
REITs see Real Estate Investment Trusts
relative entropy 98–100, 214–15
religious perspectives 9–10
remuneration structures

see also bonuses
critique 1, 22, 263

repos
see also risk-free interest rates
concepts 54–6, 108–10, 116–24, 130–3, 136–7,

297–305
definition 54

reputational risk
see also operational risk
concepts 7, 16–17, 130–3, 140–1, 193–4

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, 163–4, 215–40, 241–9,

267–82, 323
fat-tailed behaviour 215–40
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
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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 272–6, 279–82
categories 200
concepts 1–7, 89–90, 145–84, 321–2
margins 27–8, 39–42, 47–8
mitigation 133–4, 143, 180, 181–2, 194, 197
premia concepts 12–13, 26–8, 48, 120–4, 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, 312–13
definition 12

risk management processes
concepts 1, 3–7, 9, 22–3, 47, 145–84, 205–40,

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 techniques 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, 205–40, 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, 205–40, 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 152–4, 273–6, 312
portfolio risk measures 148–57, 267–82
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, 214–40,

323–4
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, 207–40,

243–4, 267
tracking errors 149, 150–1, 153–7, 177–9, 214–15,

244–9, 268–71, 273–6
underlying distributional forms 161–4
VaR 143, 149, 154–7, 162, 178, 183–4, 191–2, 209,

211–15, 226–7, 243–9, 260, 270, 308
risk models

see also backtesting
concepts 157–67, 190–4, 205–40, 241–9
market implied risk measures 3, 213, 241–9
risk systems 157

risk 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 103–4
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, 162–4, 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 268–71

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, 30–1, 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 76–7, 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 140–1
single pricing mechanism, unit pricing 316
single tranche 171–4
single-name CDSs 173–4
single-priced funds, bid–offer/ask spreads 19
single-step binomial trees, concepts 64–5
SIVs see structured investment vehicles
skew

see also fat tails; kurtosis; volatility smile/skew
concepts 152, 156–7, 163, 183–4, 192–3, 214–40,

245–9, 279–81, 301–5, 323–4
Cornish-Fisher approach 220–4, 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, 37–43, 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, 37–43, 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 121–4, 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, 200–2, 313–16
spot prices 73, 82–4
spot-strike symmetries 73
spread risk

see also credit risk; market risk
concepts 6–7, 163
definition 6–7

spreads
see also yields
concepts 6, 24–8, 94–5, 107–14, 134–6, 138–9,

198–200, 298–305
definition 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, 160–1
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, 193–4

stress testing 127, 130–3, 143, 149, 179–84, 190–4,
209, 238–40, 309, 322

see also Value-at-Risk
concepts 179–84, 190–4, 209, 238, 309, 322
CRMPG-III 181–4, 290
definition 179–83
different meanings 179–83
regulatory requirements 179–83, 190–4
reverse stress testing (reverse engineering) 181–2
risk measurement 179–84, 309, 322
worst-loss stress testing 180–1

stressed markets 4–5, 130–3, 141–3, 226–7, 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 156–7
sub-prime mortgage crisis of 2007-2009 23–4, 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 13–14, 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 171–6
Supervisory Review and Evaluation 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, 83–4,

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 173–4
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 customers fairly’ rules
technical events 47–8
technical provisions, concepts 38–42
tenor

see also time to maturity
concepts 81–4, 292–5
definition 81

term structure of interest rates 39–42, 81–4, 93,
104–26, 292–5

see also yield curves
terminal bonuses 196–200
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 26–7, 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, 207–40, 243–4, 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 81–4, 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, 224–7, 233, 236–40,
279–82, 323–4

fat tails 224–7, 233, 236–40, 323–4
GARCH 162, 215, 225–6
risk measurement 162, 224–7, 233, 236–40, 323–4
VaR estimates 226–7

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, 190–4
Basel II 190–4

tranche CDSs 95, 173–4, 292–5
tranching, concepts 171–2
transaction costs

concepts 12–13, 19–20, 34, 35–7, 53–4, 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 156–7
transparent markets 13–14, 18, 20–1, 38–42, 49–50,

101–2, 127–43, 168, 183, 247–9, 260–5, 284–5,
321

‘treating customers fairly’ rules (TCF) 188–9, 302–5
trinomial lattices, concepts 68–70
Troubled Asset Relief Program (TARP) 254–6
trustees, pension funds 314
TTC see through the cycle estimates
Turner, Lord 258
TVaR see tail Value-at-Risk
TVOGs see time value of options and guarantees

UCITS 139–41, 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) 192–4
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 13–14, 206–7, 283–316, 324
market consistent asset valuations 287–95, 307–12,

324
market consistent embedded values 305–7, 311, 315,

324
market consistent liability valuations 296–305,

307–12, 313–16, 324
solvency capital add-ons 289, 304, 307–12, 313–14
unitised funds 316

‘value’, concepts 9–10, 55–6, 317–19
value added 272–6
value creation, management 17–18, 22, 31
Value-at-Risk (VaR) 143, 149, 154–7, 162, 178, 183–4,

191–2, 209, 211–15, 226–7, 243–9, 260, 270, 308
see also stress testing
concepts 154–7, 162, 178, 183–4, 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 226–7, 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, 191–4
definition 79

venture capital 291–3
see also private equity
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Vetzal model 93
view optimisation, concepts 276–7
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 286–7
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 120–4, 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 conventions 6, 116–20
concepts 6–7

zero coupon bonds 56–61, 73–5, 92–3, 295

Indexed by Terry Halliday (HallidayTerence@aol.com).
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