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701-3

accounting standards 255-66
accounting standards 256—7
banking regulations 24
banks’ financial statements 256—7
fair value accounting 11
financial assets impairment 263
financial assets/liabilities 257—60
financial statements, banks’ 2567
hedge accounting 264-5
IFRS 265-6
impairment of financial aszets 263
regulations 11, 24
risk regulations 265-6
valuation rules 2602

all-in cash flows
EV 340-2
separating 340

all-in cost of financing, securitizations 769—70

all-in cost of funds of the mirror debt, economic

transfer prices 374-5
ALM see asset-liability management
American options, binomial tree 328
amortizing loans, liquidity gaps 285
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636-8
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applications for credit portfolio management, credit

derivatives 780
arbitrage
credit portfolio management 786
rating-based prices 786
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function 269-70
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interest rate simulations 512—-14
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see also off-balance sheet items credit risk mitigation 59—-60
EV 334-42 off-balance sheet items 66—7
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bank exposures 57 securitizations 64—6
banking industry security lending and borrowing 602
business lines 21-4 specialized lending 624
business poles 21-2 transaction-specific credit risk 59—-60
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banking regulations scoring 546
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cf Basel 2 Accord 248 ‘mplicit options risk 325-33
credit risk 227-9 interest rates 325-33
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asset classes 234 prepayment option value 329
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capital calculation 245-8 expanded form 4334
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credit risk mitigation 240—4 copula functions 43541
default event 235-6 Gaussian copula forms 438-9
DP 235-6 joint density of two variables 439-41
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interest rate risk 251 univariate and bivariate normal distributions 435-6
IRB approaches 239-40 Black-Scholes formula, defaults 560, 5623
LGD 236 bond valuation, binomial tree 326—7
market discipline 253 bonds, sensitivity 183—4
new Basel Accord 2334 borrowers, interest rate risk 82
operational risk 251-2 bottom-up processes, ERM 48-9
securitizations 248-51 Brownian motion see Wiener process
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standardized approach 237-9 portfolio analysis 747-50
supervisory review process 252 risk and return reporting 747-50
Basel 2 criteria business lines

asset classes 56-7 banking industry 214
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management practices 22—4

risk management 41-3

‘three lines of defense’ 41-3
business poles, banking industry 21-2
business risk, hedging 311-18
business rules

credit risk 532

internal credit ratings 532

rating systems 532

CAP see cumulative accuracy profile
capital adequacy
capital requirements 226
regulations 224-5
risk-based capital and growth 226-7
risk-based capital regulations 225
capital allocation 678-710
capital utilizations 688-90
credit capital 6825
credit risk VaR 679-86
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economic income statements 729-31
ERM 49-51
horizon for credit capital 6801
loss volatility 685, 692-3, 705-6
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normative 688-90
portfolio value distribution 6825
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risk contributions 687-703
risk contributions, capital allocation model GY4-7
standalone individual losses 691-2
VaR 679-86
capital calculation
Basel 2 Accord 245-8
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retail portfolio 247
risk weights 245-7
capital management, securitizations 757-75
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capital treatment, retail portfolio 58-9
CAPM see Sharpe’s Capital Asset Pricing Model
caps, interest rate options 96—8
case study
credit portfolio management 781-5
foreign exchange risk 105-6
hedging 98-100, 105-6, 30911
interest rate risk 98—100
interest rates term structure variations 309—11
CCF see credit conversion factors
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CDS see credit default swaps
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Cholesky decomposition 4701
applications 458-60

factor models 45661
two random normal variables 4568
two variables 456
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CLO see collateralized loan obligations
collars, interest rate options 968
collateral
comprehensive approach 2423
credit risk mitigation 2414
general rules 241-2
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LGD 244
simple approach 242
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65
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FTP 368-9
interestiate gaps 296
NILz64
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Con:petition, regulations 223—4
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credit risk 31
portfolio analysis 7412
conditional probability
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credit event dependencies 624-5
default probability 398-400
dependencies 381-2, 396-404
dependent case 4023
expectations 4034
independence case 401
joint probability 397-8
two-obligor portfolio 400-3
variance 403—4
Consumer Financial Protection Agency (CFPA), White
House document 795
contagion
‘domino effect’ 6-7
fair value rules 14-15
leveraged industries 16—17
mechanisms, classical 67
rating downgrades 15-16
securitizations 11-13
contingencies given, liquidity gaps 285
continuous returns see discrete and continuous returns
continuous variables
probability distribution functions 121-2
random variables 121-2
convexity
duration 348-52
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EV 348-52
measures 350—1
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convexity gaps
EV 3512
options 3524
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duration properties 3445
EV 343-56
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credit risk 227-8
drawbacks 228-9
risk-based capital regulations 225-6
copula approach
dependent variables 461-2
factor models 45071
simulations 45071
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copula functions
benefits 429-30
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441-5
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copula density function 434
definitions 430-5
dependencies 382, 427-49
distribution functions 432-3
notations 430
percentiles 4323
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conditional copula 4442
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234
corporates, risk weights 237-8, 245-7
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factor models 452-61
simulations 452—61
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conditional probability 624-5
covariances 3847
credit event dependencies 6245
dependencies 381, 384-95
matrix notations/formulas 3945
portfolio returns 392-3
volatility 384-7
correlation risk
credit risk 31
portfolio analysis 741-2
securitizations 775

tranches 775
cost of capital, RaRoC 715
counterparty credit risk, Basel 2 Accord 244
counterparty risk of derivatives
credit risk 30
IRS 30
country risk, credit risk 32
covariances
correlation 384—7
dependencies 384-95
covenants, modeling recoveries 604
credit components, risk weights 237
credit conversion factors (CCF)
Basel 2 Accord 236
credit risk 236
credit default swaps (CDS)
credit derivatives 109
synthetic securitizations 66
credit derivatives 107-15
see also derivatives
applications for creditportfolio management 780
basket swaps 11
CDS 109
credit eveni= 114
credit tisk-initigation 2401
credit spread products 110-11
tusiomizing credit risk 780
cefinitions 108-9
evolution of credit risk models 781
first-to-default products 111
hedging credit risk 779
legal issues 113
main specifics 112—-15
materialization 11415
N-to-default products 111
payment terms 113
payments under a credit event 113
pricing 115
sovereign risk 112
trading credit risk 779-80
TRS 109-10
underlying assets 112
valuation 599-601
credit derivatives applications, credit portfolio
management 77881
credit event dependencies 619-26
conditional probability 624-5
correlation 6245
joint default probability 6234
joint defaults 620-2
joint migration matrices 625-6
joint migrations 6202
structural model 620-2
credit events, credit derivatives 114
credit intensity models
default intensity models 579-80
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default probability 579-82
forward default intensity 580
time to default 581-2
credit limits 45-8
ALM 48
credit process 47
defining 467
‘Greeks’ 47-8
market risk 47-8
risk management 43, 44-8
setting-up 45-8
trading activities 478
Credit Metrics, credit portfolio models 668
credit portfolio management 776-86
arbitrage 786
case study 781-5
credit derivatives applications 77881
rating-based prices 786
rationale 777-8
risk management 44

trading credit risk 778

credit portfolio models 662—75
Credit Metrics 668
Credit Portfolio View 668—72
CreditRisk+ 6724

econometric models 668—72
Gamma distribution 674-5
Moody’s-KMV Credit Monitor 663—7
Moody’s-KMV Portfolio Manager 663—7
overview 663
securitizations 7724
Credit Portfolio View
conceptual framework 668-70
credit events and credit state at hcrizon 670
credit portfolio models 66872
dependence structure 671
econometric models 685—72
portfolio value distributicn 671-2
revaluation of facilities at horizon 671
risk factors 671
credit ratings, rating systems 530-1
credit risk 28-32, 522
annual default rates 525
Basel 1 Accord 227-9
business rules 532
CCF 236
components 28-9, 234-7
concentration risk 31
Cooke ratio 227-8
correlation risk 31
counterparty risk of derivatives 30
country risk 32
cumulative default rates 525-6
data 523-8
default event 235-6
default risk 29

default statistics 5246

derivatives 228

DP 235-6

EAD 236

exposure risk 30

internal credit ratings 5323

lending activities 46—7

LGD 236

links between counterparties 531-2

migration risk 29

rating grids 5335

rating systems 529-39

recovery risk 31

recovery statistics 5267

sovereign risk 32

spread risk 32

standardized approach 237-9

trading portfolio 31

transition matrices. 528

VaR 207-10
credit risk for derivetives, credit risk potential exposure

589-91

credit risls yuacantees, valuation 599-601
credit41si- mitigation

Busel’Z Accord 2404

basel 2 criteria 59-60

collateral 2414

credit derivatives 240-1

guarantees 240-1

LGD 60, 244

transaction-specific credit risk 59—-60
credit risk potential exposure 584-95

banking portfolio exposures 585-6

credit risk for derivatives 589-91

derivative portfolios 594-5

IRS 5914

market instruments 5868

PFE 586-8, 5914

portfolios of derivatives 5945

regulatory add-ons for derivatives 588
credit risk valuation 605-15

credit spreads 60515

credit VaR 607-11

matrix valuation 60711

structural model 611-13
credit risk VaR, capital allocation 679-86
credit risky debt, valuation 171-2
credit spread products, credit derivatives 110-11
credit spreads

credit risk valuation 605-15

excess spreads 613—15

forward valuation 613—15

implied default intensity 6067

recovery rate 6067
credit standing at horizon, defaults 559-67
credit VaR, credit risk valuation 607-11
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conceptual framework 672-3
credit events and credit state at horizon 673
credit portfolio models 6724
dependency structure 674
portfolio value distribution 674
revaluation of facilities at horizon 674
risk factors 673
crisis, 2007-2008 financial 3—18
contagion, fair value rules 14-15
contagion, leveraged industries 16—17
contagion mechanisms, classical 67
contagion, rating downgrades 15-16
contagion, securitizations 11-13
financial risks 7-8
implications 17-18
liquidity contagion 13—14
procyclicality, fair value rules 14-15
procyclicality, leveraged industries 16—17
regulations 8—11
sub-prime crisis 4-6
cumulative accuracy profile (CAP), scoring 551-3
cumulative default probability 571-2
migration matrices 575-6
cumulative default rates, credit risk 5256
cumulative survival probability 571-2
customizing credit risk, credit derivatives 780

daily volatility, VaR 205
data, credit risk 523-8
DCF model see discounted cash flow model
debt/equity
defaults 556-9
valuation 556-9
default events
Basel 2 Accord 235-6
credit risk 235-6
Monte Carlo simulations 654-8
default intensity, default probability 57083
default intensity models, credit intensity models 579-80
default probability 570-83
see also probability of default
conditional probability 398-400
credit intensity models 579-82
cumulative 571-2
cumulative survival probability 571-2
default intensity 570-83
forward 572-5
matrix diagonalization 5823
migration matrices 575-9
portfolio analysis 743-5
scoring 553
default risk, credit risk 29
default statistics
annual default rates 525
credit risk 524-6

cumulative default rates 525-6
defaults 554-69
Black-Scholes formula 560, 562-3
credit standing at horizon 5601
EDF 559-67
equity/debt 556-9
FCF 555-6
joint defaults 620-2
Merton’s model 567
option approach 55469
option to default 562—5
probability determination 564-9
probability, modeling 5601
standardized normal distance to default 567-9
structural model 620-2
structural model, implementing 55960
definitions
copula functions 430-5
credit derivatives 108-9
derivatives 70-1
forward rates 8692
interest rate gan.. 250
liquidity 272
RaRoC 714
risk vontrivutions 690-1
sersitivity 182
SVe 714
Jdelcgations, risk management 44-5
celta-normal VaR 476-91
conceptual framework 485-9
determining 477
foreign exchange rate, forward 482—4
forward contracts 489-91
forward exhange rates 482—4
forward value 488-90
mapping and instrument to risk factors 47982
portfolio delta-normal VaR 476-9
sensitivity 485-8
two zero-coupon bonds 477-9
volatility 489-90
deltas see sensitivity
demand deposits, liquidity gaps 284-5
dependencies
conditional probability 381-2, 396-404
copula functions 382, 427-49
correlation 381, 384-95
covariances 384-95
factor models 381, 405-26
joint default probability 6202
joint migration probability 622
joint probability 381, 397-8
measures 3812
rank correlation 381
simulations 382
dependencies modeling, risk modeling 380
dependent case, conditional probability 4023
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dependent default events, portfolio loss distribution 630-3
dependent variables
copula approach 461-2
simulations 4612
derivative portfolios, credit risk potential exposure 594-5
derivatives 68—80
see also credit derivatives
assets 69-70
credit risk 228
definitions 701
duration gaps 347
foreign exchange derivatives 101-6
forward contracts 714
futures 70-1
interest rate derivatives 81-100
IRS 95-6
long positions 69—70
options 70-1
positions 69-70
principles 701
short positions 6970
swaps 70—1
deterministic calculus, stochastic processes 157-8
dilemmas, banking regulations 2234
discounted cash flow (DCF) model
asset value 145
continuous time 145
discrete and continuous returns 1437
floaters 144
market required return 145
rationale of discounting 1434
valuation in discrete time 143—4
yield-to-maturity 145-7
zero-coupon rates 145-7
discrete and continuous returns i5%-48
comparing continuous and discrete returns 142-3
compounding continuvus setarns 142
compounding discrete returns over multiple periods
139
discounted cash flow (DCF) model 143-7
from discrete to continuous returns 140-1
logarithmic returns 141
single period discrete return 139
Taylor expansion formula 147-8
valuation under uncertainty 147
discrete variables
joint default probability 623—4
probability distribution functions 1201
random variables 1201
discriminating variables
retail banking 5467
scoring 5467
distribution functions 119-37
Bernoulli distribution 128-9, 135
Bernoulli variable 127-8
Beta distribution 134

binomial distribution of sum of Bernoulli variables

129-30, 135

calculating standard deviation from time series 1367

copula functions 432-3
exponential distribution 133—4, 135
indicator function 128

inverse functions 1224
log/mormal distribution 1301, 135
loss distributions 1267

loss percentiles 1267

moments of a distribution 124—6
normal distribution 130, 135
Poisson distribution 131-3, 135
probability 120-2

random variables 120-2

Student distribution 134

time to default 133—4

uniform distribution 126, 135

distribution of random vecuveries, modeling recoveries

603

diversification effect

portfolio la:s cistribution 6368

visual m2presentation 3867
‘domizio ~ftect’, contagion 67
driverssinterest rates 100
(urction, convexity 348—52
aJration gaps

derivatives 347

EV 345-8

sensitivity 345-8
duration properties

convexity risk 3445

EV 344-5
dynamic liquidity gaps 278
dynamic vs static gaps, interest rate gaps 297-8

EAD see exposure at default
Earnings at Risk (EaR), VaR 217
economic capital
capital allocation 679-86
credit risk VaR 679-86
VaR 216-17
economic income statements 725-31
capital allocation 729-31
origination 731
post-origination follow up 731
RaRoC 726-7
risk-based performance 7301
risk-based pricing 727-30
SVA 7267
economic transfer prices
all-in cost of funds of the mirror debt 374-5
benefits from the mirror debt 372
commercial spreads 368-9
commercial transfer prices 377
cost of credit risk and the risk premium 375-6
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economic transfer prices (continued)
cost of existing resources 369—70
cost of the mirror debt 371
FTP 367-77
loans 369-72
maturity spread 368-9
notional funding 370-1
pricing for lending 374-7
resources 372
transaction vs client revenues and pricing 3767
economic value (EV)
all-in cash flows 340-2
balance sheet 33442
capital, bank without 336-9
convexity 348-52
convexity gaps 351-2
convexity risk 343-56
defining 335-6
duration gaps 345-8
duration properties 3445
example 3412
NII 336-42
projected interest income at risk-free rate 337-9
sensitivity 345-8
EDFO© see Expected Default Frequency
effective maturity, standardized approach 238
EL see expected loss
enterprise-wide risk management (ERM)
bottom-up processes 48-9
capital allocation 49-51
FTP 49-50
risk-adjusted performance 49
risk allocation 49-51
risk management 48-51
top-down processes 48—9
equity/debt
defaults 556-9
valuation 556-9
equity exposures 57
capital calculation 247-8
ERM see enterprise-wide risk management
EV see economic value
evolution of credit risk models, credit derivatives 781
EWMA see exponentially weighted moving average
model
‘ex ante/ex post’, RaRoC 715
exceptional losses, VaR 215
expectations
conditional probability 403—4
moments of a distribution 124
variance 403—4
Expected Default Frequency (EDFO)
defaults 559-67
implementing 561-2
sample calculations 5657
expected loss (EL)

RaRoC 719
VaR 214
expected shortfall, hypothetical simulations 499501
expected tail loss, hypothetical simulations 499-501
exponential distribution
distribution functions 1334, 135
time to default 1334
exponentially weighted moving average model
(EWMA), volatility 1924, 197-9
exposure, risk 26
exposure at default (EAD)
Basel 2 Accord 236
credit risk 236
exposure risk, credit risk 30
exposures, portfolio analysis 743-5
extreme VaR, hypothetical simulations 501-2

factor models 405-26
CAPM 408-13
copula approach 4501
correlated normal vaii=oles 452—61
dependencies 351, < 05-26
generic form 10710
interest rate = 504-5
matrix format calculations 425
multiple factor models 410, 413-15
one -factor model 40813
crthogonal multiple factor models 4224
PCA 4224
portfolio risk 413—15
simulations 45071
single factor model 408-9, 453—6
two-asset portfolio 416-22
two-factor models 41622
uses 406-7
‘factor-push’ scenarios, stress testing 518—19
‘factor-push’ techniques, stress testing 518
fair value accounting
accounting standards 11
financial assets/liabilities 258-9
fair value determination, valuation rules 261
fair value rules
contagion 14-15
procyclicality 14-15
FCF see free cash flow
financial assets/liabilities
accounting standards 257-60, 263
available-for-sale 259—-60
fair value accounting 258-9
held-to-maturity 259
impairment 263
initial recognition 257-60
loans and receivables 259
financial crises management, White House document 795
Financial Stability Forum (FSF)
capital 790-1
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provisioning 792
recommendations 790-3
valuation 792-3
financial system and reforms 789-97
White House document 794-6
firm value
distribution 208-10
VaR 207-10
first-to-default products, credit derivatives 111
fixed assets and equity, liquidity gaps 279-80
fixed rates, term structure of interest rates 85-6
floaters, DCF model 144
floors, interest rate options 96—8
foreign exchange derivatives 101-6
foreign exchange market, foreign exchange risk 106
foreign exchange options, foreign exchange risk 1045
foreign exchange rate, forward 1024
delta-normal VaR 482—4
foreign exchange risk 35, 101-6
case study 105-6
foreign exchange market 106
foreign exchange options 104-5
hedging 105-6
foreign exchange swaps, PFE 587—8
forward contracts
delta-normal VaR 489-91
derivatives 704
example 71-2
forward exhange rates 1024
forward prices 723
hedging 734
historical simulations 4945
mark-to-market value 1023
vs options 734
payoffs 73, 74
replication principle 7!
sensitivity 185
speculating 73—4
spot prices 723
valuation 91-2
forward default intensity, credit intensity models 580
forward default probability 572-5
forward exhange rates
delta-normal VaR 4824
forward contracts 102—4
replicating 1023
forward prices, forward contracts 72-3
forward rate agreement (FRA)
forward rates 89
valuation 91-2
forward rate contracts, usages 90—1
forward rates
definitions 86-92
examples, forward yield curves 89-90
forward yield curves calculations 89-90

FRA 89,912
interest rate risk 86-92
no arbitrage 87-9
replicating a forward loan 87
spot rates 87-9
forward survival probability 5725
forward valuation, credit spreads 613—15
forward value
delta-normal VaR 488-90
volatility 489-90
FRA see forward rate agreement
free cash flow (FCF), defaults 555-6
FSF see Financial Stability Forum
FTP see funds transfer pricing system
funding, liquidity risk 32-3
funds transfer pricing system (FTP) 358-77
business units contributions 365-6
commercial spreads 3659
economic transfer ni.ces 36777
ERM 49-50
exchanging all ¢utstanding balances 362
exchanging net balances of funds between units 361-2
income-a'lozavion 364
incom: calculation 362—6
in erest rate risk transference 3734
liquidity transference 3734
maturity spread 368-9
NII 364-6
organization 361-2
risk management 44, 49-50
futures, derivatives 70—1

Gamma distribution, credit portfolio models 6745
gap model, interest rate gaps 293—4

GARCH models, volatility 194-5

Girsanov theorem, valuation 169

‘Greeks’, credit limits 478

grid simulations 496

guarantees, credit risk mitigation 2401
guidelines, risk regulations 9-11

haircut calculations, collateral 2434
hedge accounting, accounting standards 264-5
hedging
business risk 311-18
case study 98100, 105-6, 309-11
closing interest rate gaps 305-9
effectiveness 265
foreign exchange risk 105-6
forward contracts 73—4
interest rate gaps 305-9
interest rate risk 98-100, 311-18
matrix approach 314—15
matrix methodology 313
multiple business and interest rate scenarios 311-13
multiple periods 307-9
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optional gaps 354—6
optional risk 321, 354-6
risk—return profile of the balance sheet 313
single period 3067
types 264-5
hedging credit risk, credit derivatives 779
hedging policies
ALM 303-18
interest rate gap limits 3045
hedging risks, options 75
hedging strategies, risk management 43
held-to-maturity financial assets/liabilities 259
high-volatility commercial real estate (HVCRE),
specialized lending 64
historical simulations 492—-502
forward contracts 494-5
historical VaR 494-5
principles 493—4
hurdle rate, RaRoC 715
HVCRE see high-volatility commercial real estate
hypothetical scenarios, stress testing 517-19
hypothetical simulations 492—502
expected shortfall 499-501
expected tail loss 499-501
extensions of the VaR methodologies 499-502
extreme VaR 501-2
Monte Carlo simulations 495-9
stress test scenarios 501-2

IFRS see International Financial Reporting Standaids
impairment of financial assets, accounting standar's 263
implicit options risk 319-33

binomial tree 325-33

optional risk 320-1

prepayment payoff 3224

prepayments modeling 321 -2

value, implicit options 3245
income-producing real estate (IPRE), specialized

lending 64

independence case, conditional probability 401
independent default events

analytical loss distributions 636—8

binomial distribution 636-8
indicator function, distribution functions 128
instruments traded in active/inactive markets, valuation

rules 262

insurance, valuation 599-601
interest rate derivatives 81-100
interest rate gap limits

ALM 304-5

basic mechanism 304

hedging policies 304-5

NII at risk’ 304
interest rate gaps 289-302

calculations 290-3

closing 305-9

commercial spreads 296

definitions 290

embedded options 298

gap model 2934

hedging 305-9

intermediate flows 299-301

limitations 298-301

lines without maturity 298

liquidity gaps 291

mapping interest rates to selected risk factors 298-9

mark-ups/mark-downs over reference rates 299

NII 294-7

NII calculations 299-301

projected gaps 2945

projected NII 295

regulated rates 299

sample gap reports 292-3

sensitivity 2967

simulations 302

static vs dynamic gape297-8

term structure veria ions 30911
interest rate.ont1ans 968

caps 96-6

collass 96-8

floors 968

payoifs 96-8

volatility instruments 97-8
iaterest rate processes, stochastic processes 1567
interest rate risk 33, 81-100

ALM 3734

Basel 2 Accord 251

borrowers 82

case study 98-100

drivers, interest rates 100

fixed rates 85-6

forward rates 86-92

FTP transference 3734

hedging 98-100, 311-18

interest rate options 96-8

interest rates and term structure 83—6

interest rates drivers 100

IRS 92-6

lenders 82

mismatch risk 84-5

term structure of interest rates 83—6

variable rates 85-6
interest rate simulations

ALM applications 512—14

application to market VaR 509-12
interest rate swaps (IRS) 92-6

asset swaps 95

counterparty risk of derivatives 30

credit risk potential exposure 5914

derivatives 95-6

horizontal view 93—4
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PFE 587, 5914 simulations 626
replicating 93-5 structural model 620-2
sensitivity 185 joint probability
vertical view 94-5 conditional probability 397-8
interest rates dependencies 381, 397-8
American options 328 judgmental ratings, rating grids 5334
binomial tree 325-33
bond valuation 3267 kurtosis, moments of a distribution 125-6
exercise price 330-2
factor models 504-5 Lattice trees, PDEs 164-5
global calibration 328 legal issues, credit derivatives 113
implicit options risk 325-33 lenders, interest rate risk 82
market value of loan 330 lending activities, credit risk 46—7
option-adjusted spread 332-3 lending products
original loan 329-30 Basel 2 criteria 567
payoff of the option 330-2 classification 567
PCA 505-6 leveraged industries
prepayment option value 329 contagion 16—-17
simulations 503—-14 procyclicality 1£-'7
term structure 83-6, 30911, 505-6 leveraged return, options 78
intermediate flows LGD see loss given default
interest rate gaps 299-301 limit dist=ibution, portfolio loss distribution 64651
NII calculations 299-301 limits se- credit limits; interest rate gap limits
internal credit ratings litizer probability model, scoring 544
building blocks 532-3 line: of business see business lines
business rules 532 hines without maturity
rating systems 532-3 interest rate gaps 298
internal ratings based (IRB) approaches liquidity gaps 2834
Basel 2 Accord 23940 liquid assets, liquidity management 286
securitizations 2501 liquidity
international cooperation, White House dc<ataent 795-6 ALM 3734
International Financial Reporting Standards (IFRS) definitions 272
accounting standards 265-6 FTP transference 3734
risk regulations 265-6 liquidity contagion 13-14
inverse functions liquidity crises, liquidity management 2868
distribution functions 224 liquidity gaps
simulations 452 ALM 271-86
investment banking, management practices 23 amortizing loans 285
IPRE see income-producing real estate calculations 275-80
IRB approaches see internal ratings based (IRB) changes through time 278-9
approaches contingencies given 285
IRS see interest rate swaps demand deposits 284—5
Ito lemma, stochastic processes 158-9 dynamic 278
Ito process, stochastic processes 153 fixed assets and equity 279-80
interest rate gaps 291
joint default probability lines without maturity 283—4
credit event dependencies 6234 liquidity positions 2734
dependencies 620-2 liquidity risk 280-2
discrete variables 623—4 mismatch risk 274-5
joint defaults multiple scenarios 285-6
simulations 626 static 275-8
structural model 620-2 structural excesses of liquidity 283
joint migration matrices, credit event dependencies time profiles 272-8, 283-6
625-6 liquidity management

joint migration probability, dependencies 622 ALM 286-8
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liquidity management (continued)
liquid assets 286
liquidity crises 286—8
stress test scenarios 286—8

liquidity positions, liquidity gaps 2734

liquidity risk
funding 32-3
liquidity gaps 280-2
numerical example 282
structuring debt maturities 281
loans
benefits from the mirror debt 372
cost of existing resources 369—-70
cost of the mirror debt 371
economic transfer prices 369—72
notional funding 370-1
sensitivity 183—4

loans and receivables, financial assets/liabilities 259
log/normal distribution, distribution functions 1301, 135
logarithmic returns, discrete and continuous returns 141

Logit models, scoring 543—6
long positions, derivatives 69—70
loss distributions
distribution functions 126-7
VaR 213-14, 215-16
loss given default (LGD)
Basel 2 Accord 236
collateral 244
credit risk 236
credit risk mitigation 60, 244
portfolio analysis 743—5
loss percentiles
distribution functions 126-7
VaR 215
loss volatility
capital allocation 685, 6923, 7vS—C
marginal risk contributions 705-3

management practices
business lines 22—4
corporate lending transactions 23—4
investment banking 23
retail banking 22-3
‘specialized finance’ 234
trading 23

mapping interest rates to selected risk factors, interest

rate gaps 298-9

mapping ratings to default probabilities, rating systems

535-9

marginal risk contributions 692-3, 704—10

to capital 7067
general properties 707-8
loss volatility 705-6

marginal risk contribution to volatility vs risk

contributions 708-9
RaRoC 716-19

risk-based pricing 71619

size of an existing exposure 709—10
mark-to-market value

forward contracts 102-3

IRS 95

mark-ups/mark-downs over reference rates, interest rate

gaps 299
market discipline, Basel 2 Accord 253

market instruments, credit risk potential exposure 5868

market liquidity risk 34

market risk 34-5
banking regulations 221-31
Basel 1 Accord 221-31
credit limits 47-8
proprietary models 2301
standardized approach 229-30
trading activities 47-8
VaR 202-7

materialization, credit derivatives 11415

mathematical sensitivity-<86-7
matrices, NII 31618
matrix approach. hodging 314-15

matrix diagona'ization, default probability 582-3

matrix forriar calculations
factos moccls 425
portfolio risk 425
matrix methodology, hedging 313

mairix valuation, credit risk valuation 607—11

raaturity spread
economic transfer prices 368-9
FTP 368-9

maximum likelihood methodology, volatility 195-6
mean reverting process, stochastic processes 154

Merton’s model, defaults 567
migration matrices

cumulative default probability 575-6

default probability 575-9

generator matrices 577-9
migration risk, credit risk 29
migrations, structural model 611-13

migrations, joint, structural model 620-2

mis-pricing reports
portfolio analysis 745-7
RaRoC 745-7
SVA 745-7
mismatch risk 33—4
interest rate risk 84-5
liquidity gaps 274-5
modeling recoveries 596604

collateralized securities lending/borrowing 597-9

covenants 604

distribution of random recoveries 603

support 601-2

valuation 599-601
moments of a distribution

expectations 124
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kurtosis 125-6
skewness 125-6
variance 124-5
volatility 124-5
Monte Carlo simulations 495-9
default events 6548
grid simulations 496
hypothetical simulations 495-9
option contract 497-9
portfolio loss distribution 6548
structural model of default 6548
Moody’s-KMV Credit Monitor, credit portfolio models
6637
Moody’s KMV model, defaults 559—67
Moody’s-KMV Portfolio Manager
conceptual framework 663
credit events and credit state at horizon 665
credit portfolio models 663—7
generation of portfolio value distribution 666
portfolio optimization 666—7
revaluation of facilities at horizon 665-6
risk factors and dependence structure 665
multiple factor models 410
orthogonal multiple factor models 4224
portfolio risk 413—15
multiple scenarios, liquidity gaps 285-6

N-to-default products, credit derivatives 111
net interest income (NII)

commercial spreads 296

EV 33642

FTP 364-6

interest rate gaps 2947

intermediate flows, NII calculations 299-301

matrices 316-18

NII at risk’, gap limits 394

projected 295

projected gaps 2945

sensitivity 296-7
no arbitrage

forward rates 87-9

spot rates 87-9
normal distribution, distribution functions 130, 135
numerical sensitivity 487-8

object finance (OF), specialized lending 63
off-balance sheet items
Basel 2 criteria 667
standardized approach 238-9
one-factor model 40813
two-stock portfolio 41013
variance-covariance matrix 412—13
operational risk 35-6
Basel 2 Accord 251-2
option approach, defaults 554—69
option contract, Monte Carlo simulations 497-9

option to default, valuation 562-5
optional gaps
hedging 354-6
optional risk 354—6
optional risk
adverse to bank 320-1
hedging 321, 354-6
implicit options risk 3201
optional gaps 354-6
options 74-80
convexity gaps 352—4
derivatives 70-1
vs forward contracts 73—4
hedging risks 75
leveraged return 78
payoffs 75-7
pricing 79
risk-return 78
sellers 77-8
sensitivity 185
underlying of 79--$
origination mude's vs behavioral models
retail borking 546
scoriny: 546
orthogoiial multiple factor models 4224
FCA 4224

partial differential equations (PDEs)

Lattice trees 164—5

risk-free portfolios 163-5
pass-through model, securitization 758-9
payment terms, credit derivatives 113
payments under a credit event, credit derivatives 113
payoffs

forward contracts 73, 74

interest rate options 968

options 75-7
PCA see principal component analysis
DP see probability of default
PDE:s see partial differential equations
PF see project finance
PFE see potential future exposures
planning/forecasting, risk management 43
Poisson distribution

defining 131

distribution functions 131-3, 135

financial applications 131-2

number of default events over a given horizon 131-2
portfolio analysis 735-56

business dimensions 747-50

capital 739

concentration risk 741-2

correlation risk 741-2

default probability 7435

exposures 743-5

interactive implementation of risk systems 756
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portfolio analysis (continued)
LGD 743-5
loss statistics 739
mis-pricing reports 7457
portfolio data 736-7
portfolio loss distribution 737-8
portfolio overview 738-43
portfolio risk return profile 739-40
portfolio simulations 737
reporting issues 753—4
reporting systems, basic specifications 7545
risk-adjusted performance 745-7
risk and return reporting 747-50
risk metrics, alternate 743-5
sample portfolio 7367
sample portfolio inputs 751
sample portfolio outputs 752
stress testing 755-6
technical challenges reporting 7546
what-if analyses 755-6
portfolio credit risk management, case study 781-5
portfolio delta-normal VaR 476-9
portfolio loss distribution
comparing dependent and independent cases 634
dependent default events 6303
diversification effect 636—8
limit distribution 64651
Monte Carlo simulations 6548
portfolio analysis 737-8
portfolio of two independent obligors 628-30
portfolio of two obligors 628
principles of sample simulations 6534
simulations 65261
‘standardized’ standalone structural model 638-46
structural model 63846, 6548
time to default 658-61
uniform portfolio, modeling dctaults 64651
portfolio loss volatility, risk contcibutions 692-3
portfolio protection 7835
portfolio returns
correlation 3923
variance-covariance matrix 388-91
portfolio risk
matrix format calculations 425
multiple factor models 413-15
orthogonal factors 426
portfolio value distribution
capital allocation 682-5
credit capital 682-5
Credit Portfolio View 671-2
CreditRisk+ 674
portfolios of derivatives, credit risk potential exposure
594-5
positions
derivatives 69-70
long 69-70

short 69-70
potential future exposures (PFE)
see also credit risk potential exposure
foreign exchange swaps 587-8
IRS 587, 591-4
options 588
potential losses, VaR 214-16
preemptive risk control, vs risk insurance 224
prepayment payoff, implicit options risk 322—4
prepayments modeling, implicit options risk 321-2
pricing
credit derivatives 115
options 79
pricing for lending
all-in cost of funds of the mirror debt 374-5
commercial transfer prices 377
cost of credit risk and the risk premium 375-6
economic transfer prices 37+.7
transaction vs client reveiies and pricing 3767
pricing risk, valuation 16:-9
principal component analysis (PCA)
conceptual founlations 425-6
interest rate-symuladons 507-9
interest rate = 505-6
orthcgonal multiple factor models 4224
terin s'tacture of interest rates 505-6
prcbantlity of default (DP)
sze also default probability
Basel 2 Accord 235-6
credit risk 235-6
probability determination, defaults 564-9
probability distribution functions 120-2
continuous variables 121-2
discrete variables 1201
probability, modeling default 5601
process risk 36
procyclicality
2007-2008 financial crisis 14-17
fair value rules 14-15
leveraged industries 1617
project finance (PF), specialized lending 623
projected interest income at risk-free rate, EV 337-9
proprietary models, market risk 2301
protection, White House document 795

qualifying revolving retail exposure (QRRE), retail
portfolio 59

random variables

continuous variables 121-2

discrete variables 1201

distribution functions 120-2
rank correlation, dependencies 381
‘rare event’ process, stochastic processes 154-5
RaRoC see risk adjusted return on capital
rating-based prices
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arbitrage 786

credit portfolio management 786
rating downgrades, contagion 15-16
rating grids

banking sample 535, 536

corporate sample 534-5

judgmental ratings 5334

‘rating models’ 533—4

rating systems 533-5
‘rating models’, rating grids 533-4
rating scales of rating agencies 539
rating systems

capital treatment 58-9
large number of exposures 58
low value of individual exposures 58
nature of borrower 58
QRRE 59
standardized approach 238
return on capital
see also risk adjusted return on capital (RaRoC)
securitizations 767-71
return on equity (ROE), securitizations 767, 770—1
risk 25-36
credit risk 28-32

business rules 532

credit ratings 530-1

credit risk 529-39

internal credit ratings 5323

links between counterparties 531-2

mapping ratings to default probabilities 535-9
rating grids 533-5

rating scales of rating agencies 539

exposure 26

foreign exchange risk 35
interest rate risk 33, 81-100, 251
liquidity risk 32-3

market liquidity risk 34

market risk 34-5

mismatch risk 334

operational risk 22-6, 251-2

recoveries, modeling see modeling recoveries
recovery rate, credit spreads 606—7

recovery risk, credit risk 31

recovery statistics, credit risk 5267

reference capital for risk contributions, RaRoC 716
reforms see financial system and reforms

regulated rates, interest rate gaps 299

regulations

solvency risk 35

types 267

uncertainty 26
risk-adju ted measures of performance, RaRoC 714-16
risiz-adiusted performance

EXM 49

portfolio analysis 7457
risk adjusted return on capital (RaRoC) 713-24

see also banking regulations

2007-2008 financial crisis 7-11

accounting standards 11, 24

capital adequacy 2245

competition 2234

preemptive risk control vs risk insurance 224
risk regulations 9-11

calculations 719-20, 7267
calculations, capital allocation 685-6
cost of capital 715

definitions 714

economic income statements 7267
‘ex ante/ex post’ 715

expanded RaRoC formula 720

regulatory add-ons for derivauves: credit risk potential
exposure 588

regulatory issues, banking regulations 2223
regulatory standards, White House document 795-6
replicating

forward exhange rates 102-3

forward loans 87

IRS 93-5
replication principle, forward contracts 71
repo-style transactions see repurchase transactions
repurchase transactions, security lending and borrowing

60-2

retail banking

attributes 547-50

behavioral models vs origination models 546

discriminating variables 5467

management practices 223

scoring 546-51
retail portfolio

Basel 2 criteria 58-9

capital calculation 247

expected loss 719
hurdle rate 715
marginal risk contributions 716—19
mis-pricing reports 745-7
other costs 719-20
price of risk and arbitrage 7234
reference capital for risk contributions 716
revenues 719
risk-adjusted measures of performance 714—16
risk-based pricing 716-22
SVA 713-24
risk allocation, ERM 49-51
risk and return reporting
business dimensions 747-50
portfolio analysis 747-50
risk-based capital and growth, capital adequacy 2267
risk-based capital regulations
capital adequacy 225
Cooke ratio 225-6
risk-based performance, economic income statements
730-1
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risk-based pricing
economic income statements 727-30
marginal risk contributions 71619
RaRoC 716-22
risk premium 720-2
risk committees, risk management 43
risk contributions
absolute risk contributions 701-3
basic properties 694
capital allocation 687-703
capital allocation model 6947
capital utilizations 688-90
definitions 6901
general properties 7078
marginal risk contributions 692-3, 704—10
portfolio loss volatility 692-3
sample calculations 697-701
standalone individual losses 691-2
variance—covariance matrix 701-3
risk controlling, sensitivity 1878
risk factors, sensitivity 1867
risk-free portfolios
PDEs 163-5
pricing PDEs 1634
solving PDEs 1645
valuation 162-5
risk indicators, VaR 21213
risk insurance, vs preemptive risk control 224
risk management 37-51
ALM 43-4
business lines 41-3
central functions 434
credit portfolio management 44
delegations 44-5
ERM 48-51
FTP 44, 49-50
hedging strategies 43
limits 43, 44-8
models 43
organization 43—4
planning/forecasting 43
processes 41-5
risk committees 43
risk oversight 38-41
risks 25-36
‘three lines of defense’ 41-3
risk metrics, alternate, portfolio analysis 743-5
risk modeling, dependencies modeling 380
risk-neutral probability
stock price dynamics 168-9
valuation 166-9, 171-5
risk-neutral valuation, stock prices 165-9
risk oversight 38-41
banks’ challenges 39-40
model challenges 39-40
motivations 38-9

organizational challenges 40

regulators’ challenges 40—1
risk regulations

accounting standards 265-6

Basel Accords 9-11

guidelines 911

IFRS 265-6

regulations 9-11
risk—return, options 78

risk—return profile of the balance sheet, hedging 313

risk weights
banks 237-8, 245-7
Basel 2 formulas 2467
capital calculation 245-7
corporates 2378, 245-7
credit components 237
sovereigns 237-8, 245-7
standardized approach 237-5
ROE see return on equity

scoring 540-53
accuracy 551-3
attributes 547 50
back testine 550-1
beha vioral‘models vs origination models 546
CAP 3513
detcult probability 553
ciscriminating variables 5467
economics of scoring systems 543
linear probability model 544
Logit models 543-6
principles 541-2
retail banking 546-51
Z-score models 541-2

securitizations 757-75
all-in cost of financing 76970
analysis (case study) 765-6
asset-backed notes risk-assessment 771-5
assets pricing 768-9
Basel 2 Accord 248-51
Basel 2 criteria 64-6
capital management 75775
case study 7656
CDO 65
CLO 65
compensations to investors 758-9
contagion 11-13
correlation risk 775
cost of financing 767-8
costs of funding 766-71
credit portfolio models 7724
economics for the bank 764-71
economics of 758-62
expected return on assets 758-9
IRB approaches 250—1
organization 761-2
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pass-through model 758-9
rationales 760-1
return on capital 767-71
ROE 767, 770-1
SPE 11-13, 758-9, 761-2
standardized approach 250
structuring 762—4
synthetic 66
traditional 65-6
tranches 775
transaction (case study) 765-6
variety 760
waterfall mechanism 7624
security lending and borrowing
Basel 2 criteria 602
repurchase transactions 602
sellers, options 77-8
sensitivity 181-8
bonds 1834
common sensitivities 182-5
definitions 182
delta-normal VaR 485-8
deriving 485-6
drawbacks 187
duration gaps 345-8
EV 345-8
forward contracts 185
interest rate gaps 296—7
IRS 185
loans 183-4
mathematical 4867
NII 296-7
numerical 487-8
options 185
risk controlling 187-8
risk factors 186—7
stocks 182-3
VaR 2034
volatility 204
sensitivity analyses, stress testing 517—19
shareholders’ value added (SVA)
calculations 726-7
definitions 714
economic income statements 7267
measures 7223
mis-pricing reports 745-7
price of risk and arbitrage 723—4
RaRoC 713-24
Sharpe’s Capital Asset Pricing Model (CAPM)
408-13
short positions, derivatives 69—70
simulations
algorithms 659-60
copula approach 450-71
correlated normal variables 45261
dependencies 382

dependent variables 461-2
factor models 45071
grid 496
historical 492-502
hypothetical 492-502
interest rate gaps 302
interest rates 503—14
inverse functions 452
Monte Carlo 495-9, 654-8
portfolio loss distribution 65261
single factor model 453-6
time to default 65861
time to default for a single obligor 4657
two dependent normal standard variables 4645
two dependent times to default 465-70
two dependent uniform standard variables 463—4
two exponentially distributed dependent times to
default 467-70
single factor model
simulations 4534
standardizing 4526
skewness, moments of a distribution 125-6
solveney zick 55
sovereigr exposures 57
sovereigi risk
credit derivatives 112
credit risk 32
sovereigns, risk weights 237-8, 245-7
SPE see special purpose entity
special purpose entity (SPE)
securitizations 11-13, 758-9, 761-2
specialized lending 62
‘specialized finance’, management practices 234
specialized lending
Basel 2 Accord 248
Basel 2 criteria 62—4
CF 63
HVCRE 64
IPRE 64
OF 63
PF 62-3
SPE 62
speculating, forward contracts 73—4
spot prices, forward contracts 72-3
spot rates
forward rates 87-9
no arbitrage 87-9
spread risk, credit risk 32
standardized approach
Basel 2 Accord 237-9
credit risk 237-9
effective maturity 238
market risk 229-30
off-balance sheet items 238-9
retail portfolio 238
risk weights 2378
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standardized approach (continued)

securitizations 250
standards, accounting see accounting standards
static liquidity gaps 275-8
static vs dynamic gaps, interest rate gaps 297-8
stochastic calculus, stochastic processes 158
stochastic processes 149—-60

defining 150-1

deterministic calculus 157-8

example 159-60

interest rate processes 1567

Ito lemma 158-9

Ito process 153

mean reverting process 154

‘rare event’ process 154-5

specifics 157-60

stochastic calculus 158

stock price distribution 159-60

stock price process 153—4

stock value distribution 155-6

uses 150

Wiener process 151-3
stock price distribution, stochastic processes 15960
stock price dynamics, risk-neutral probability 168-9
stock price process, stochastic processes 153—4
stock prices, risk-neutral valuation 165-9
stock value distribution, stochastic processes 155-6
stocks, sensitivity 1823
stress test scenarios

hypothetical simulations 501-2

liquidity management 286—8
stress testing 515-20

direct effects 518

‘factor-push’ scenarios 518-19

“factor-push’ techniques 518

hypothetical scenarios 517—19

indirect effects 518-19

portfolio analysis 755-6

sensitivity analyses 517-19
structural model

credit event dependencies 6202

credit risk valuation 611-13

defaults 559-60

joint defaults 620-2

joint migrations 6202

migrations 611-13

Monte Carlo simulations 654-8

portfolio loss distribution 638-46, 6548

VaR 611-13
structuring

securitizations 762—4

waterfall mechanism 762—4
Student distribution, distribution functions 134
sub-prime crisis, 2007-2008 financial crisis 4-6
supervision, White House document 7945
supervisory review process, Basel 2 Accord 252

SVA see shareholders’ value added
swaps, derivatives 70-1
synthetic securitizations 66

CDS 66

Taylor expansion formula, discrete and continuous
returns 147-8
technical risk 36
term structure of interest rates
interest rate gaps 30911
interest rate risk 83—6
PCA 505-6
‘three lines of defense’
business lines 41-3
corporate audit 42
enterprise functions 42-3
risk management 41-3
time profiles, liquidity gaps 272:-8, 283-6
time to default
credit intensity models S8.-2
distribution functions-133—4
exponential distiibution 133-4
portfolio losz disirivution 65861
simulations 658-61
singie obligor, simulations 4657
top-down processes, ERM 48-9
total roturn swaps (TRS), credit derivatives 109-10
racing, management practices 23
trading activities
credit limits 47-8
market risk 47-8
trading credit risk
credit derivatives 779-80
credit portfolio management 778
trading portfolio, credit risk 31
traditional securitizations 65—6
tranches
correlation risk 775
securitizations 775
transaction-specific credit risk
Basel 2 criteria 59-60
credit risk mitigation 59—-60
transition matrices, credit risk 528
TRS see total return swaps
two-factor models, two-asset portfolio 416-22
two-obligor portfolio, conditional probability 400-3
two-stock portfolio
one-factor model 41013
variance-covariance matrix 412—13
two zero-coupon bonds, delta-normal VaR 477-9
type I and II errors, scoring 543

uncertainty, risk 26

underlying assets, credit derivatives 112
unexpected loss, VaR 215, 216

uniform distribution, distribution functions 126, 135
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validation 520 variance
see also back testing; benchmarking; stress testing conditional probability 403—4
valuation expectations 4034
applications 170-8 matrix notations/formulas 394-5
credit derivatives 599-601 moments of a distribution 124-5
credit risk 605-15 portfolio returns 388-91
credit risk guarantees 599-601 variance-covariance matrix 388-91
credit risky debt 171-2 variance-covariance matrix 388-91
credit spreads, forward valuation 61315 absolute risk contributions 701-3
equity/debt 556-9 asset returns 413
generalization 169 matrix notations/formulas 3945
Girsanov theorem 169 one-factor model 41213
insurance 599-601 portfolio returns 388-91
modeling recoveries 599—601 two-stock portfolio 41213
option to default 5625 Vasicek one-factor model, valuation 175-8
pricing risk 161-9 volatility 189-99
risk-free portfolios 162-5 continuous returns 191-2
risk-neutral probability 166-9, 171-5 correlation 3847
risk-neutral valuation 165-9 daily 205
Vasicek one-factor model 175-8 delta-normal Val 18990
valuation rules diversification eact 3867
amortized cost 2601 equally weightzd historical 191-2
fair value determination 261 EWMA. 1924, 197-9
instruments traded in active/inactive markets 262 forward value 489-90
valuation under uncertainty, discrete and continuous GARCH models 194-5
returns 147 n aximum likelihood methodology 195-6
value-at-risk (VaR) 200-17 moments of a distribution 1245
advantages 212—-13 sensitivity 204
capital 211-17 variance 191-2
capital allocation 679-86 volatility instruments, interest rate options 97-8
contributions 21213
credit risk 207-10 waterfall mechanism
credit risk valuation, credit VaR 60711 securitizations 7624
credit risk VaR 679-86 structuring 762—4
daily volatility 205 what-if analyses, portfolio analysis 755-6
EaR 217 White House document
economic capital 2161/ areas under scrutiny 7967
EL214 CFPA 795
exceptional losses 215 financial crises management 795
extensions 2067 financial system and reforms 7946
firm value 207-10 international cooperation 795-6
horizons, different 206 protection 795
loss distributions 213-14, 215-16 regulatory standards 795-6
loss percentiles 215 supervision 794-5
market risk 2027 Wiener process
modeling potential variations of value 201 generalized 153
potential losses, measures of 214—16 square root of time rule 152
risk indicators 21213 stochastic processes 151-3
sensitivity 203—4
structural model 611-13 yield-to-maturity, DCF model 145-7
summary 2067
unexpected loss 215, 216 Z-score models 541-2
value percentile 201-2 zero-coupon rates
VaR see value-at-risk DCF model 145-7

variable rates, term structure of interest rates 85-6












