
Index

accounting balance sheets and flow of funds,
relationship to macrofinance modeling
framework

CCA balance sheets, flows, and risk
premiums, interlinkages between 195–7

contingent claim values and returns of
different sectors 201–2

economy-wide macro contingent claim
balance sheets and risk exposures
187–91

households and financial sectors contingent
claims cross-holding in other
sectors 200

recovery of traditional macroeconomic budget
constraints and flow identities from CCA
valuation equations at zero volatility
191–5

accounting indicators 140
agency costs, role in applying contingent claims

approach to sectors 236
aggregate demand 11
aggregate economic behavior 10
aggregate sectors, types of, interrelated balance

sheets with 93
aggregation, levels of 24
Algeria, risk profile of 184
alternative risk transfer (ART) 286

rules for the sovereign 213–14
Altman Z-score 3
American call option 48
annuities 96
approximation

first/second-order 234
higher orders of 16

arbitrage 1, 5
absence of 47
capital structure 4
sociology of 277

ARCH models (autoregressive conditional
heteroskedasticity) 21

Argentine default 270
Arrow and Debreu static theory 18
Arrow–Debreu general equilibrium model 206
Arrow–Debreu securities 47, 48, 292
Asian and commodity producers, current account

surpluses and high reserves of 272
“Asian Crisis” 224, 247

application of the macrofinance model to 4
causes of 221
liquidity-run aspects of 225

Asian crisis vulnerabilities, cause of 270
asset allocation 177, 179

of sovereign wealth funds 183
asset distributions 120

skewed, modelled with lognormals mixture,
use in CCA 83–4

asset price
focus of finance on 1
process, related to threshold or barrier 21–3
random walks in 19–21

asset pricing 9
Arrow–Debreu securities and replicating

portfolio 47–8
asset pricing theory 17–19, 43, 54
asset returns, driving factors behind 156
asset values

implied, estimation from equity or junior
claims 68–9

and probability of default 60
and volatilities, measurement of 98–100
and volatilities, measuring of 68
and volatility, effects on distress/default

risk 149
asset volatility 74, 111, 236

calculation of 140
and credit spreads 86
estimation from equity or junior claims 68–9
levels of, economic capital ratios for 149
measuring of 68
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asset-backed securities financed by short-term
commercial paper (ABCP) 274

asset(s) 177, 178
drop in 102
and interest rates, correlation coefficient

between 86
and liabilities

balance sheet relationships between 98
maturity mismatch between 223
of public sector, relationship between 109

replicating, transaction costs of 55
of sectors, relevance of volatility leverage

effect for 236
senior debt, and subordinated debt,

relationship between 76–7
of sovereign 97
stochastic 59
uncertain, and probability of distress/default

on debt 59–60
value of 59

changes in 1
and volatility, maximum likelihood methods

for estimation of 84
autocorrelation 19
autoregression, in economics vs. random walks

in finance 19–21
autoregressive (AR) models 20
autoregressive moving average (ARMA)

models 20

Bachelier’s thesis 18
bail-out guarantees 225
balance risk model 123
balance sheet credit risk 139
balance sheet relationships, between assets and

liabilities 98
Balance sheet risk indicators 261
balance sheet vulnerabilties in crises, source

of 227
balance sheet(s)

banking/corporate sector CCA balance sheets,
linked to banking system 153

CCA balance sheet for government and
monetary authorities 109–11

and contingent claim 3
contingent claim balance sheets for

sectors 93
corporate 93–4
financial 94
household 94–5
public or sovereign 95–6

currency and maturity mismatches on 178
for four-sector framework 100–1
government CCA balance sheets with

monetary authority, short-term and
long-term 124–5

government’s, monetary authority linked to
135–6

impact of risk on, importance of 221
integrated balance sheet risk approach,

advantage of 106
mark-to-market balance sheet 179, 180
mark-to-market balance sheets 191
for monetary authority and the government,

segregated but linked 291
national accounting 3
private sector 98
with risk, default, and (nonlinear) risk

exposures 15–17
risk-adjusted 59

of interlinked sectors 2
risk-oriented evaluation of 231
segregated government and MA CCA balance

sheets 125
sovereign risk-adjusted 177
uncertainty on 16

balance-of-payments (BOP) 33, 34
deficit 34, 35, 37, 317
disequilibrium 37
surplus 34, 36, 37

bank assets
and borrowers, link between 153
for measuring system risk, factor model for

150–2
bank deposits 96
Bank of England, DM reserves of 222, 223
Bank of International Settlements (BIS)

281, 282
banking crises, fiscal costs of 293
banking sector

asset diversification in 289
balance sheet of 99
capital adequacy rule for 213, 214
CCA balance sheets, linked to banking

system 153
contingent claims and credit risk indicators

99
contingent liabilities of 188
economic balance sheet of 100
equity 157, 180
financial distress in 103
implicit put option of 242
loans, linking to corporate, household, and

other borrowers 153–4
risk 150
risk transmission to government 103

banking system
FX-risk of 249
risk, impact of foreign banks on 154–5

bankruptcy
prediction of 3
procedures, effectiveness of 293
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banks
and borrowers with FC-denominated debt,

CCA model for 160–1
regulatory environment for 41

base money 112
foreign currency value of 300
volatility and level of 114

Basic MFR model for Thailand 253
Bernanke–Gertler financial accelerator effect 236
BKL 39
Black–Scholes–Merton (BSM) 191

differential equation, for pricing contingent
claims 61

Black–Scholes–Merton (BSM) equation, solution
to 52

Black–Scholes–Merton (BSM) formula 52,
53, 55

for pricing 43, 50–2
put and call options 22, 48
put–call parity 52

for valuing of contingent claims 64–7
Black–Scholes–Merton (BSM) model 18
Black–Scholes–Merton (BSM) partial

differential equation 51
bond

credit risk of 55
risk-free 50, 52

bond pricing 130
borrowers

in capital markets 294
credit risk of 153

Brazil crisis 259
macrofinance analysis of 261–6

Brazil crisis
application of macrofinance model to 4

Brownian motion (BM) 44, 130, 235
BSM formula, see Black–Scholes–Merton

(BSM) formula
budget constraints

in fixed exchange rate regimes 167
in floating exchange rate regimes 163
government, and sovereign policy rules

212–15
macroeconomic, recovery of, and flow

identities from CCA valuation equations
at zero volatility 191–5

no-uncertainty intertemporal 194
budget deficit 16
business cycles 198

US 270, 271
see also credit cycles

call option
and put/exchange options, primer on

relationship of 55
valuing options 56–7

of sovereign assets in foreign currency terms
113

see also implicit call options
capital account 33, 34

crises, vulnerability and triggers in 228
capital adequacy 204, 207

calculations, Merton–STV model for 149
capital adequacy rule, for banking sector 213
capital asset-pricing model 53
capital flow volatility 172
capital flows 38

from emerging countries to developed
countries 272

in and out 184
capital inflows 204

decrease in 313
impact on sovereign balance sheet

components 173
and outflows 184

capital markets
borrowers in 294
loanable funds demand in 131

capital mobility 35
capital structure arbitrage (CSA) 297

and credit cycle, stages of 299
for firms and financial institutions 297–9

CAPM 80
Carry trades 273
CCA balance sheet equations 187
CDOs, see collateralized debt obligations

(CDOs)
CDS, see credit default swaps (CDS)
CEDFs (cumulative expected default

frequencies) 80
risk-neutral default probabilities calculated

from 81
certainty equivalence, assumption of 16
“ceteris paribus” clauses 10, 41
Chile, risk profile of 184
Chilean banking system, time pattern of distance

to distress for 143–4
China, risk profile of 184
CIR model, see Cox–Ingersoll–Ross (CIR)

model
claims

credit/market risk of 15
cross-holdings of, accounting of 190, 200
equity/junior 85

returns on 191, 204–5
valuation of 15

closed economy
equilibrium output and interest rate in 31, 32
expansionary monetary and fiscal policies

in 32
IS-LM model of 2
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Cobb–Douglas production function 197
collateralized debt obligations (CDOs)

143, 273
complete markets 48
contagion, simple model of 232
contigent claims

debt and equity as 61
payoff diagrams for 62–3

contingent asset 94
contingent claim balance sheets

economy-wide macro, and risk exposures
187–91

for sectors 93
corporate 93–4
financial 94
household 94–5
public or sovereign 95–6

contingent claim values and returns of different
sectors 201–2

contingent claims
BSM differential equation for pricing of 61
and credit risk indicators 99
of households and financial sectors,

cross-holding in other sectors 200
Merton model and BSM formula for valuing

of 64–7
Merton model equations for pricing of

64–5
method of 2
relative value tool of 4

contingent claims analysis (CCA) 16, 17–19,
18, 68

balance sheets
credit risk on, factors affecting 85
flows, and risk premiums, interlinkages

between 195–7
for government and monetary authorities

109–11
for national economy 180
structural models, incorporation of

stochastic interest rates and interest
rate term structures into 85–6

changes in liabilities and dilution effects
77–8

with distress barriers and liability structures,
applications of 74–8

for firm with subsidiary and its wealth
management 179–80

with foreign-currency-denominated debt,
applications of 76

integrated CCA-macroeconomic model,
roadmap for 306

in managing macroeconomic risk and national
wealth 177

maximum likelihood methods for estimation
of asset and volatility 84

for measuring asset values and volatilities 98
Moody’s-KMV’s approach 80–1
with multiple distress barriers, applications of

76–7
other structural models with stochastic interest

rates 86
risk indicators 74, 85, 139
risk-adjusted default and actual probabilities

78–80
sector balance sheets, “hard wired” linkages

between 195
sovereign balance sheet, impact of capital

flows on 172–3
using skewed asset distributions modeled with

mixture of lognormals 81–4
for valuation of liabilities with implicit

options 22
see also sovereign CCA balance sheet

contingent claims analysis (CCA) models
for banks and borrowers with FC-denominated

debt and lending spreads based on credit
risk 160–1

as capital adequacy assessments 139
financial stability indicators and links to

macro models 155–8
contingent claims model, of sovereign balance

sheet 135
contingent claims theory 2
contingent debt, ART products for 289
contingent equity, ART products for 289
contingent foreign currency reserves 97
contingent liabilities 177, 178

of banking sector 188
realization of 244
value of 242

increase in 244
continuous sovereign spread (CDS spread)

117
Contractionary monetary policy, in Germany

222
copula, for multifactor risk analysis 152
core macroeconomic theory 9
corporate assets, decline in 102
corporate credit risk 117, 152
corporate debt, maturity structure of 155
corporate default risk 111
corporate equity 104
corporate governance 23
corporate sector

aggregation of nonfinancial firms 180
balance sheet of 100
CCA balance sheets

interlinked 94
linked to banking system 154

contingent claim balance sheets for 93–4
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contingent claims and credit risk
indicators 99

financial distress in 102
liabilities of 99
put–call parity relationship for 187
risk transmission to banking sector and to

government 101–2
systemic risk in, END for assessment of 143

corporates, low leverage in 273
corporation, and public sector, difference

between 98
covered interest rate parity (CIP) equation 113,

114
with risk premium 237

Cox–Ingersoll–Ross (CIR) model 45, 130, 133,
210

for short rate 135
CPI inflation 40, 132
credit cycles 198, 299–300

CCA balance sheet and risk indicators change
with 216

and CSA, stages of 300
for firms, households, and financial

institutions 280
stages of 199

credit default swaps (CDS) 143, 272
CDS spreads 120, 299, 300

and skew from equity put options,
relationship of 157, 158

market expansion, and new complex financial
products 272

outstanding of 273
protection 299, 300

credit expansion 155
credit market 207
credit risk 23, 55

of borrowers 153
on the CCA balance sheets, factors

affecting 85
CCA of 18
of claims 15
of firms and financial institutions,

measurement of 95
in government foreign and local currency

debt, control of 283
impact of 278
indicators of 70

see also credit risk indicators (CRIs)
lending spreads based on 160–1
of loan or bond 55
market risk linked to 143
within/across sectors, valuation tool for

180, 191
credit risk analysis

use of asset process in 22
of financial institutions 149

credit risk exposures 303
credit risk indicators (CRIs) 99, 112

aggregation of 141
from the CCA model 156

credit risk modeling 3
credit risk premium 236
credit risk transmission 156
credit spreads

and asset volatility 86
calculation of 118
equity and risky debt, relationships of 298
on sovereign foreign currency debt 104

CreditEdgePlus 141
CreditGrades 74, 299
crises

capital account, vulnerability and triggers
in 228

flow problems and source of balance sheet
vulnerabilties in 227

crisis models, nonlinearities in 226
crisis prevention

importance of nonlinearity in 221–9
and international financial system 281

currency, “hard”/“soft” 95
currency collapse 225
currency crisis 225
currency devaluation 102, 106
currency mismatch 223, 234

on balance sheets 287
combination with maturity mismatch 224
due to foreign currency debt 261

current account balance (CAB) 191
current account surpluses 272
current inflation 40

daily price data 140
debt

default or distress on, probability of 60–1
default-free 100
domestic public sector 98
and equity

as contigent claims 61
valuation of 15–16

foreign currency-denominated
CCA model with 76
CCA with, applications of 76
sovereign risk-neutral and estimated actual

default probabilities on 117–18
government

interest rates for 41
stock of 16

junior 98
market value of 195
public, stock of, changes in 17
recovery rates for different types of 80
riskless 49
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debt (Continued)
risky, see risky debt
risky coupon-paying, closed-form models

of 75
senior/subordinated

and asset, relationship between 76–7
CCA with 77

of sovereign 181
sovereign foreign/local currency, spreads on

118–22
valuation effects on 41
see also risky debt

debt creation 244
debt data 140
debt dilution 244
debt explosions 244, 304

conditions for 243
model of 241

debt management 123
debt priority 121
debt stock, dynamics of 242, 243
debt sustainability 122
debt-deflation mechanism, of Tobin 226
default

historical database of 141
or distress on debt, probability of 60–1
possibility of 1
risk-adjusted and actual probabilities

78–80
risk-adjusted probability of 66

default barrier
in fixed exchange rate regimes 167
in floating exchange rate regimes 163
for senior debt 213

default premium 13
default probabilities, as risk indicator 139
default risk 2, 15, 135

effects of interest rates, asset value and
volatility on 149

importance of 16
omission of 16

demand management 11
deposit runs 94
depreciation

and negative valuation effects 225
of pound 222

derivative security, value of 22
destabilization

causes of 221
and crisis mechanisms 245

“destabilization mechanism” 4, 244
“destabilization mechanism”

types of 231
devaluation, risk of 171
diffusion equation 18
discrete time random walk 44

distance to distress
changes in credit risk premium due to 235
as risk indicator 139

distress barrier 111, 123, 139
dominant distribution relative to 83
of foreign currency debt 110
multiple, CCA with 76–7
simple model of 75
vs. distribution of assets 67

distribution, risk-neutral 66
diversification and hedging, for risk transfer

288–9
DM reserves, of Bank of England 222, 223
domestic currency debt 172

sovereign spread on 135, 136
domestic currency debt interest rates 211
domestic debt 126
domestic debt spread 212
domestic debt stock volatility 173
domestic debt volatility 126
domestic inflation 40
domestic interest rate, spread component

of 237
domestic interest rate equation 238, 242
domestic policy rate 209
domestic public sector debt 98
domestic risk premium 204
DSGE, see dynamic stochastic general

equilibrium (DSGE)
DSGE literature 226
dynamic, stochastic, five-equation, small open

economy macro model 38–42
dynamic, stochastic macroeconomic policy

models, linking macrofinance outputs to
module 1: output, inflation, and a Taylor rule

208–9
module 2: foreign and domestic interest rate

yield curves 210
module 3: macrofinance equations, interest

rates, and exchange rate 210–12
module 4: sovereign policy rules and the

government
budget constraint 212–15

dynamic stochastic general equilibrium
(DSGE) 4

dynamic stochastic general equilibrium (DSGE)
macro model 235

dynamic stochastic general equilibrium (DSGE)
models 4, 11, 12, 14, 15, 17, 24, 203

to guide monetary policy 2
linking macrofinance outputs to 206–8
literature on 13
micro-founded 39
new advances in 303
nonlinearity in 16
risky liabilities in 13
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EADP, see estimated actual default probability
(EADP)

economic models, nonlinear effects in 3
economic volatility 11
economics, autoregression in, vs. random walks

in finance 19–21
economies, crisis and distress in 3

Brazil crisis, 2002–2003 259
macrofinance analysis of 261–6

macroeconomic models vs. crisis models 221
recent financial crises and crisis models

222–8
sensitivity analysis, destabilization

mechanisms, and financial crises 231
local currency debt, forward rate and

domestic interest rates on, feedback
between 237–41

local currency debt issuance, and local
currency spreads, feedback between
241–4

sensitivity analysis, the “Greeks,” and
valuation multiplier effect 232–5

volatility leverage effect 236–7
Thai crisis, 1996–1999 249

banking and corporate sector risk analysis
with scenarios 257

macrofinance analysis of 249–53
scenario analysis 253–5

economy
entities that make up 1
interlinked CCA balance sheets for

private sector 94
public sector 94

Keynesian models of 10
primary sectors of 187
total income in, determination of 10

economy-wide CCA balance sheet
model 301

economy-wide CCA model, risk indicator for
financial system from 209

economy-wide contingent claim balance sheet,
with risk exposures across sectors 189

economy-wide macro contingent claim balance
sheets

and risk exposures 187–91
EDF, see expected default frequency (EDF)
Edgeworth expansion method 299
EMBIG spread 120
emerging market currencies 238
emerging market economies 273
END, see expected number of defaults (END)
equilibrium

effect of changes in � and � on 311
investment, changes in 308
in loanable funds market 308
in market for foreign exchange 168

output, in closed economy 31, 32
Taylor rule in 132

equity 96
and debt, as contingent claims 61
estimation of implied asset value and volatility

from 68–9
of firms within CCA model 106
and FX markets, volatility and skews in 278
implied volatility for 74
risky, valuation of 15
risky debt and credit spreads, relationships of

297
stock market value of 95
volatility of 113

equity cycle 299–300
equity markets, global and domestic 151
equity options 297
equity put options 157
ERM (Exchange Rate Mechanism) crisis 222
estimated actual default probability (EADP)

117, 118
estimated risk-adjusted default probability 140
European call option 48
European put and call options 52
excess demand model 168–9
“excess reserves” 272
exchange option

and put/call options, primer on relationship of
55

valuing options 56–7
exchange rate 34, 35, 150, 210–11, 251

depreciation of 98, 104
rise in 36
volatility of 112, 114

Exchange rate dynamics redux 13
exchange rate management, role of Quasi-public

entities in 173–4
exchange rate peg 222
exchange rate policy 41, 163
exchange rate regimes, extensions to

CCA sovereign balance sheet, impact of
capital flows on 172–3

exchange rate management, role of
Quasi-public entities in 173–4

fixed exchange rate regimes, interest rates,
and sovereign balance sheet 167

default barrier 170
dual budget constraints 170
excess demand model 168–9
forward exchange rate CIP equation with

devaluation risk 171–2
floating exchange rate regimes, interest rates,

and sovereign balance sheet 163
budget constraint 166
default barrier 166
exhange rate risk premium 166
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exchange rate regimes, extensions to (Continued)
exhange rates 165
foreign interest rate model 164
forward exchange rate CIP 171
interest rates 165
macrofinance spreads 165
short-term domestic policy rate 164–5

expansionary fiscal policy 32, 36
expansionary monetary policy 32, 35
expectations theory of term structure 134
expected asset loss 145

as risk indicator 139
expected default frequency (EDF) 81, 143, 298
expected loss (EL)

in financial sector 146
as implicit put options portfolio, in financial

sector 146–8
as risk indicator 139

expected number of defaults (END) 143
explicit options, valuation of 22

“fast-burn” shocks 277
“fat tail”

in moments of stress 152
“fat tail” 74
Federal Funds rate 29, 164, 209
Federal Reserve 11
Fed’s funds rate 132
Feynman, and finance 57
Feynman–Kac equation 57
finance

analytical tools in 2
definition of 9
focus of 1
focus of, risk analysis as 22
interest rate term structure models in,

overview of 129–31
models, and risk analytics, relating to

macroeconomic models 23–4
random walks in, vs. autoregression in

economics 19–21
risk analytic models, added “dimension” of

24
sociology of 277
stability indicators 3
term structure models 133
term structure models in 129, 133

financial assets
demand for 272
in household balance sheet 96

financial crises
literature on 3
recent, and crisis models 222–8
theory of, contributions to 4

financial crisis, systemic 103
financial derivatives pricing 17–19

financial engineering 24
financial frictions 226
financial guarantees 109

of public sector 140
financial institutions, credit risk analysis of 149
financial markets, development of 270
financial risk analytic models 23

added “dimension” of 24, 203
financial sector

aggregation of financial sector firms 180
contingent claim balance sheets for 93
interlinked CCA balance sheets for 94
put–call parity relationship for 188
stability, measure of 41
see also banking sector

financial sector risk and stability analysis
banking sector loans, linking to corporate,

household, and other borrowers 153–4
banking system risk, impact of foreign banks

on 154–5
banks and borrowers with FC-denominated

debt, CCA model for 160–1
CCA models

for banks and borrowers with
FC-denominated debt and lending
spreads based on credit risk 160–1

financial stability indicators and links to
macro models 155–60

expected loss as portfolio of implicit put
options 146–8

factor model to assess key drivers of system
risk and for scenario analysis 150–2

financial system risk indicators, Time series of
140–3

FSI and links to macro models 155–9
household balance sheet risk 152–3
loans, foreign-currency-denominated 154–5
multifactor risk analysis using copulas 152
risk indicators for individual banks or

financial institutions 139–40
structural Merton model with stochastic

interest rates for capital adequacy
estimates, use of 149–50

system risk, snapshot of 145–6
financial stability indicators (FSI) 3, 209

basis for 139
and links to macro models 155–9
optimal policy with regard to 215
time series of 140

default probability 140–1
distance to distress 143–4
N th to default 143

financial structure, direct change in 287–8
first moment 19
first order approximation 16, 234
first order effects, on variables 15
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fiscal and monetary policy
under fixed exchange rate regime 36–7
under flexible exchange rate regime 35–6, 38

fiscal expansion 319
fiscal policy 122, 212, 314

effect on interest rates and output 12
effects of, IS-LM model for evaluation of 31
expansionary 32, 36
under fixed exchange rate regime 36–7
under flexible exchange rate regime 35–6, 38
role in demand management 11

fiscal policy behavior 212
Fischer equation 127, 165

for interest rate 135
for nominal interest rate 130

Fischer identity 136
fixed exchange rate 38
fixed exchange rate regimes

fiscal and monetary policy under 36–7
interest rates, and sovereign balance sheet

167
default barrier 170
dual budget constraints 170
excess demand model 168–9
forward exchange rate CIP equation with

devaluation risk 171–2
Mundell–Fleming for 37

flexible exchange rate regime
fiscal and monetary policy under 35–6, 38
Mundell–Fleming for 36

floating exchange rate policy 34
floating exchange rates 212, 222
flow of funds

macroeconomic 194
traditional, and macrosfinancial risk, linkage

between 196
flow-of-funds accounts, traditional 192

flow identity of 194
forecasting, as focus of macroeconomics 22
“Foreign claims” 190
foreign currency debt 78, 97, 109, 112, 139,

155, 181, 225
distress barrier of 112
holders of 104
payments of interest and principal on 213
risk-based scenario and policy analysis

123–4
sovereign, spreads on 117–18
spread on 164, 165
spread term structure for 120, 121

foreign currency debt distress barrier 287
foreign currency debt interest rates 211
foreign currency (FC) 37, 163

claims on 100
debt denominated in 76
excess demand for 170

foreign currency liquidity risk 182
foreign currency reserves 97, 104

stocks of 173
value of 122

foreign debt spread 211
foreign exchange (FX)

liabilities 259
options 253
reserves 112

exchange money for 181
liquid 182

risk, of banking system 249
trade 299

foreign reserves 167
foreign-currency-denominated debt 109

banks and borrowers with, CCA model for
160–1

sovereign risk-neutral and estimated actual
default probabilities on 117–18

foreign-interest rate 87
free capital flows 38, 39
funds, loanable, liquidity preference and market

for 131
FX, see foreign exchange (FX)

gambling, for redemption 237
GARCH (generalized autoregressive conditional

heteroskedasticity) 21, 45, 144
GDP, see gross domestic productivity (GDP)
general equilibrium (GE) 4
General equilibrium (GE) models 15
general options theory 56
geometric Brownian motion (GBM) 44, 45
German money supply, contraction of 223
Germany, contractionary monetary policy in

222
goods prices, focus of macroeconomics

on 1
government

as manager of sovereign risk 178
and monetary authorities, CCA balance sheet

for 109–11
risk transmission to banks and

feedback 101
government risk indicator 293
“Great Depression” 10, 11
“Greek” delta, of put option 146
“Greeks”

in option pricing, importance of 231
and valuation multiplier effect 232–5

gross domestic productivity (GDP)
impact on assets of key sectors

195, 196
lowering of 199
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guarantees 102
implicit and explicit, level of 292
management of 290–3
related to financial sector

management and control of 292
measurement of 290–8

risk of 289
GVAR model 156

heteroskedasticity 21
Hicks–Hansen IS-LM model, of closed economy

29–32
LM equation in 131
see also IS-LM model

high quality asset, global shortage of 272
high risk appetite, with episodes of low risk

appetite 271
home equity 188
household assets 188, 195
household balance sheet risk 152–3
household borrowing, rise in 273
household credit risk 273
household sector

balance sheet of 102
contingent claim balance sheets for 93–8
contingent claims and credit risk

indicators 99
cross-holdings by 190
interlinked CCA balance sheets for 94
put–call parity relationship for 188

households
expansion of credit to 273
and financial sectors contingent claims

cross-holding in other sectors 200
hyperinflation 244

illiquidity 94
implicit call options 22, 180, 187

on assets 66
implicit guarantees 122
implicit options, policy effectiveness parameters

in 105–6
implicit put option 179

of banking sector 102, 242
as CCA risk indicator 85
and expected loss 63–4
on firm assets, value of 61
the Greeks of 140

implicit put options 22, 177
macro flows and sector losses measured by

216
implied asset value, estimation from equity or

junior claims 68–9
implied asset volatility 97
implied assets, calculation of 140
implied household asset 97

implied sovereign assets and volatility,
calculation of 111–15

implied volatility indices 270
impossible trinity 38, 170–1
Indonesian banking system, CCA applied to

147
inflation 29, 98, 131, 208, 209, 240

CPI 40
domestic 40

innovations 20
insolvency 94, 135, 224

widespread 225
insolvency system 23, 105, 106
insurance, for risk transfer 286
integrated balance sheet risk approach,

advantage of 106
integrated IS-LM-BP-MF model 205–6
integrated policy framework 216–17
integrated value, and risk transmission between

sectors 101–4
Inter-American Development Bank 241
interest payments, accounting for 75
interest rate arbitrage 273
interest rate crisis 251
interest rate models, in finance and

macroeconomics, linking of 129
interest rate behavior, different perspectives

on 133–5
interest rate term structure models in finance,

overview of 129–30
liquidity preference and market for loanable

funds 131
monetary authority linked to government

balance sheet 135–6
monetary policy, Taylor rules, and interest

rates 131–2
interest rate monetary policy 134
interest rate policy 14, 38
interest rate(s) 131–2, 210–11

and asset value, correlation between 87
behavior, different perspectives on 133–5
in closed economy 31
effects on distress/default risk 149
Fischer equation for 135
in floating exchange rate regimes 163
for government debt 41
in IS-LM model 30
models of 45
risk-free 50
short-term

direct control of 131
fall in 131

stochastic, and term structures incorporation
into structural CCA balance sheet models
85–6

Taylor rule for 213
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term structure 306
changes in 85
expectations theory of 134
models in finance, overview of 129–30

uncertainty in 85
Vasicek factor model for 85
volatility, levels of, economic capital ratios for

150
yield curves, foreign and domestic 210–11

interlinked sector balance sheets
asset values and volatilities, measurement of

98–100
contingent claim balance sheets for sectors

93–8
four-sector framework, linkages in

100–1
implicit options, policy effectiveness

parameters in 105–6
integrated balance sheet risk approach,

advantage of 106
integrated value and risk transmission between

sectors 101–4
risk exposures, measurement of 100

international financial institutions (IFIs) 269,
281

international financial system, and crisis
prevention 281

International Monetary Fund (IMF) 17, 281,
283, 285

International Swaps and Derivatives Association
(ISDA), market survey on size of derivative
and swaps markets 272

interventionist government policy 10
investing 2
investment

corporate and sovereign 4
risk-adjusted return on 204

investors
aggressive 273
skewed depreciation or devaluation risk for

238
ISDA, see International Swaps and Derivatives

Association (ISDA)
IS-LM model 12, 24

for evaluation of macroeconomic policies 2
of Mundell-Fleming 203
open economy version of 12

IS-LM-BP-MF model, integrated 205–6
IS-LM-BP-RP model, some properties of

314–15
Itô calculus 43
Itô’s lemma 43, 46–7, 113, 129

Japanese stock market bubble 270
jump diffusion model 81
jump-diffusion process 298

junior claims 180, 188
implied asset value estimation from 68–9
market value of 112

junior debt 98

key variables
definitions of 114, 189–90

Keynesian macroeconomics 11
Keynesian multiplier, in macroeconomics 232
Keynesian tradition 10, 14
KLTW 13, 14
KMV 3, 74, 95
KMV model 67
Kolmogoroff diffusion equations 57

labor income 188
reduced 204

large complex banking groups (LCBGs),
indicators for 144

large complex financial institutions (LCFI’s)
143

liabilities 177, 178
and assets, relationship between 98
cross-ownership of 234
default on 1
and dilution effects, changes in 77–8
local currency liabilities and base money,

value and volatility of 126–7
market values of 111
of public sector 97
repayment of 237

LIBOR 120
liquid assets, sale of 157
liquid foreign currency reserves 177, 179, 181
liquidity 272

bubble of 270
increased 272
market for 204
preference, and market for loanable

funds 131
liquidity crisis, caused by short term debt 223
liquidity preference theory 131
liquidity risk 23
loan, credit risk of 55
loanable funds

market for 205, 308
loanable funds theory 131
loans

of banking sector, linking to corporate,
household, and other borrowers 153–4

FC-denominated 154–5
local currency debt 97, 109, 110, 111, 118,

173, 213, 300
forward rate and domestic interest rates on,

feedback between 237–41
of government 110
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local currency debt (Continued)
losses on 120
sovereign, spreads on 117–18
spread term structure for 120
spreads on 166, 170, 287
value of 104, 125
volatility and level of 114

local currency debt issuance, and local currency
spreads, feedback between 241–4

local currency liabilities (LCL) 112, 113, 172
and base money, value and volatility of

126–7
in CCA sovereign model 126
value in foreign currency terms 113
volatility of 114, 127

local currency sovereign debt 239
longer-term debt 223
Longstaff and Schwartz model, extension to

include stochastic distress barrier 87
loss aversion 97
loss debt puts 289, 290
loss given default (LGD) 71, 80
low corporate leverage 271, 273
Lucas Critique 11
Lucas’s theory, see theory of rational

expectations
“lumpy dividends” 75

macro flows
and sector assets, volatility, and distress

barriers 216
and sector losses measured by implicit put

options 216
macro risk, and wealth management

181–4
macro risk management

financial structure, direct change in 287–8
guarantees, management of 290–3
longer-term risk management via institutional

and policy change 293–4
risk transfer 288–90
ways to manage risk, overview of

285–6
macro variables, autoregressive behavior of

19–20
macroeconomic models

comparison of 15
default risk in 15
dynamic, stochastic, five-equation, small open

economy macro model 38–42
flow-based equilibrium of 15
Hicks–Hansen IS-LM model of closed

economy 29–32
incorporation of uncertainty into 13–15
missing components in 15–17

Mundell–Fleming model of open economy
29, 32

fiscal and monetary policy under flexible
exchange rate regime 35–8

impossible trinity 38
omission in 2
relating finance models and risk analytics to

23–4
risk analytics of 203–4
risk framework of, and macrofinancial risk

framework, link between, see
macrofinancial risk framework and
macroeconomic models risk framework,
link between

vs. crisis models 221
recent financial crises and crisis models

222–8
macroeconomic policies

models for evaluation of 2
Taylor rule in 3

macroeconomics
definition of 9
focus of 1

forecasting as 22
history of 10–13
neoclassical 10
stock-flow frameworks of 22

macrofinance
conceptual issues, summary of 303–6
equations, interest rates, and exchange rate

210–12
integrated CCA-macroeconomic model,

roadmap for 306
models

application to the Asian crisis of 1997–98
4

relative value tool of 4
Macrofinance modeling framework

accounting balance sheets and flow of funds,
relationship to

CCA balance sheets, flows, and risk
premiums, interlinkages between
195–7

contingent claim values and returns of
different sectors 201–2

corporate and household assets, use
of production function in linking
197–8

economy-wide macro contingent claim
balance sheets and risk exposures
187–91

households and financial sectors contingent
claims cross-holding in other sectors
200

macrofinance, macroeconomic flows, and
business cycle 198–9
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recovery of traditional macroeconomic
budget constraints and flow identities
from CCA valuation equations at zero
volatility 191–5

exchange rate regimes, extensions to
CCA sovereign balance sheet, impact of

capital flows on 172–3
exchange rate management, role of

Quasi-public entities in 173–4
fixed exchange rate regimes, interest rates,

and sovereign balance sheet 167–72
floating exchange rate regimes, interest

rates, and sovereign balance sheet
163–7

financial sector risk and stability analysis
banking sector loans, linking to corporate,

household, and other borrowers
153–4

banking system risk, impact of foreign
banks on 154–5

CCA model for banks and borrowers with
FC-denominated debt and lending
spreads based on credit risk 160–1

CCA models, financial stability indicators
and links to macro models 155–9

expected loss as portfolio of implicit put
options 146–8

factor model to assess key drivers of system
risk and for scenario analysis 150–2

financial system risk indicators, Time series
of 140–4

household balance sheet risk 152–3
loans, foreign-currency-denominated

154–5
multifactor risk analysis using copulas 152
risk indicators for individual banks or

financial institutions 139–40
structural Merton model with stochastic

interest rates for capital adequacy
estimates, use of 149–50

system risk, snapshot of 145–6
interest rate models in finance and

macroeconomics, linking of 129
interest rate behavior, different perspectives

on 133–5
interest rate term structure models in

finance, overview of 129–35
liquidity preference and market for loanable

funds 131
monetary authority linked to government

balance sheet 135–6
monetary policy, Taylor rules, and interest

rates 131–2
interlinked sector balance sheets

asset values and volatilities, measurement
of 98–100

contingent claim balance sheets for sectors
93–8

four-sector framework, linkages in 100–1
implicit options, policy effectiveness

parameters in 105–6
integrated balance sheet risk approach,

advantage of 106
integrated value and risk transmission

between sectors 101–4
risk exposures, measurement of 100

sovereign CCA balance sheet
CCA balance sheet for government and

monetary authorities 109–11
foreign currency debt, risk-based scenario

and policy analysis 123–4
foreign-currency-denominated debt,

sovereign risk-neutral and estimated
actual default probabilities
on 117–18

government CCA balance sheets with
monetary authority, short-term and
long-term 124–5

implied sovereign assets and volatility,
calculation of 111–15

local currency liabilities and base money,
value and volatility of 126–7

macrofinancial risk framework, applications
to sovereigns 115–17

sovereign assets, breaking down into key
components 122

sovereign distress 111
sovereign foreign/local currency debt,

spreads on 118–20
macrofinance policy model 208

implementation of 213
macrofinancial and macroeconomic frameworks,

linking of
accounting balance sheets and flow of funds,

relationship to macrofinance modeling
framework

CCA balance sheets, flows, and risk
premiums, interlinkages between
195–7

contingent claim values and returns of
different sectors 201–2

economy-wide macro contingent claim
balance sheets and risk exposures
187–91

households and financial sectors contingent
claims cross-holding in other sectors
200

recovery of traditional macroeconomic
budget constraints and flow identities
from CCA valuation equations at zero
volatility 191–5
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macrofinancial and macroeconomic frameworks,
linking of (Continued)

sovereign reserve, debt, and wealth
management from macrofinancial risk
perspective

CCA balance sheets for the national
economy 180

CCA for firm with subsidiary and its wealth
management 179–80

macro risk and wealth management 181–2
reserves adequacy and asset allocation:

simple rules to national framework
177–9

see also macrofinancial risk framework and
macroeconomic models risk framework,
link between

macrofinancial engineering 24–5
macrofinancial model applications and analytical

issues
corporate and sovereign relative value and

capital structure arbitrage, integrated
framework for 297–300

international shocks, risk transmission, and
crisis prevention

changing global environment and global
risk 270–7

effective risk-management hierarchy,
structuring of 282–3

global shocks, types of, and macrofinancial
risk models, interaction with
277–80

international financial system and crisis
prevention 281

macro risk management
financial structure, direct change in 287–8
guarantees, management of 290–3
longer-term risk management via

institutional and policy change 293–4
risk transfer 288–90
ways to manage risk, overview of 285–6

macrofinancial risk analysis, short-term
challenges in 307–9

macrofinancial risk framework, applications to
sovereigns 115–17

macrofinancial risk framework and
macroeconomic models risk framework,
link between

DSGE models, linking macrofinance outputs
to 206–8

dynamic, stochastic macroeconomic policy
models, linking macrofinance outputs to

module 1: output, inflation, and a Taylor
rule 208–10

module 2: foreign and domestic interest rate
yield curves 210

module 3: macrofinance equations, interest
rates, and exchange rate 210–12

module 4: sovereign policy rules and
government budget constraint 212–16

integrated policy framework 216–17
macroeconometric VAR models, linking

macrofinance outputs to 215–16
macroeconomic models, adding risk analytics

to spectrum of 203–4
Mundell-Fleming model and default risk 204

integrated IS-LM-BP-MF model 205–6
Malaysia, time pattern of default probabilities for

banks of 139, 141
Malaysian banking system, cumulative assets vs.

one-year default probabilities 145
“market cap” 125
market capitalization 139

volatility of 139
market economies, emerging/mature 273
“Market for Lemons” 12
market risk 23

of claims 15
within/across sectors, valuation tool for 191

market risk analysis, use of asset process in 22
market risk exposures 303
market spreads, use of 80
market-based CCA financial stability indicator

306
markets, complete/incomplete 48
mark-to-market balance sheets 178, 180, 191
matching of moments 299
mature market economies 273
maturity mismatch

between assets and liabilities 223
on balance sheets 287

maximum entropy method 299
McCallum rules 134
mean reversion 19, 21, 40, 45, 130, 133, 165
Merton (interest rate) model, for short rate 130
“Merton model” 2, 18

for assessment of default probabilities,
commercial adaptation of 3

commercial applications of 74
to estimate implied assets and asset volatility

99
extensions of 73–4
Hull’s implementation of 156
KMV model implementation of 85
relationships of equity, risky debt and credit

spreads from 297
structural, with stochastic interest rates for

capital adequacy estimates, use of
149–50

for valuing of contingent claims 64–7
Merton model equations, for pricing contingent

claims 64–5
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Merton–STV model
for calculation of capital adequacy 149
distress barrier in 150

Merton–STV model, use of 149
Mexican crisis 222, 223

nonlinearity in the case of 224
mezzanine tranche 273, 274
MfRisk framework 105
MfRisk model 115, 191

estimates of problem loans and losses 256
MfRisk outputs 106

calibration of 118
MLE approach 85
Monetarist school 11, 14
monetary aggregates, direct control of 131
monetary authority 97

assets/liabilities of 109
and government, CCA balance sheet for

109–11
linked to government balance sheet 135–6

monetary expansion, effects of 35
monetary policy 29, 133, 207, 313–15

effect on interest rates and output 12
effect on price setting and wage setting 13
effects of, IS-LM model for evaluation of 31
expansionary 32, 35
under fixed exchange rate regime 36–7
under flexible exchange rate regime 35–6, 38
general workings of 134
independent 38
macroeconomic model for analysis of 14
role of 11
Taylor rules, and interest rates 131–2
utility of 13

monetary policy models (MPM) 2, 4, 15, 24,
130, 203

and other macro models, linking financial
market risk and balance sheets to 281

Taylor rule coefficients in 215
monetary policy rule 41
money 112

value of 114
money creation 244
money market 30

in the Mundell–Fleming model 33
money market equilibrium, product of 45
money supply 173

changes in 29, 35
contraction of 11
direct control of 131
expansion of 98
increase in 11, 37

Monte Carlo techniques 132, 134, 171
Moody’s RiskCalc 71
Moody’s-KMV (MKMV) 80, 298

actual default probabilities estimation by 81

Moody’s-KMV (MKMV) 3, 74, 140, 191
CreditEdgePlus of 141

Moody’s-KMV (MKMV) approach 80–1
mortgage crisis 270
mortgage-backed securities (MBS)

273, 274
mortgages, securitiztion of 273
multiple distress barriers, CCA with,

applications of 76–7
multiplier effect, see valuation multiplier

effect
Mundell-Fleming model 2, 12, 29, 32, 204

and default risk 204
integrated IS-LM-BP-MF model 205–6

with default risk 307
equilibrium, effect of changes in � and �

on 316
IS-LM-BP-RP model, some properties of

314–15
market for loanable funds 308
monetary and fiscal policy 311–12

fiscal and monetary policy under flexible
exchange rate regime 35–8

for fixed exchange rate regime 37
for flexible exchange rate regime 36
impossible trinity 38
LM equation in 131

mutual funds 96

national wealth management 177
net fiscal asset 97, 104, 109, 122
New Keynesian macroeconomics 14
nonlinearity

importance in crisis prevention 221–9
measurement of 100

“no-Ponzi game condition” 16, 17

Obstfeld and Rogoff model 13
Ockham’s razor 226
open capital markets 98
open economy, Mundell–Fleming model of 2,

29, 32
option pricing 299

of options, Black–Scholes–Merton formula for
43, 50–2

put–call parity 52
sensitivity parameters in, importance of 231
workhorse of 44

option pricing tools 59
option values, put and call 48–9
options

put/call/exchange, primer on relationship of
55

valuing options 56–7
Ornstein–Uhlenbeck (OU) process 45
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parsimony, principle of 226
partial differential equation (PDE),

Black–Scholes–Merton PDE 51
partial valuation equilibrium 232
Path integrals 57
pegged exchange rate regime 163
pension assets 96
pension system, risk transmission to the

government 103–4
peso 223
policy analysis, quantitative risk-based tools

for 1
policy effectiveness parameters (PEPs)

effect on CCA valuations 105
in implicit options 105–6

policy rate, reversion of 136
policymaker’s loss function 132
pound, depreciation of 222
price setting, effect of monetary policy on 13
prices, random walk processes of 21

probability distribution of 18
pricing

Black–Scholes–Merton formula for 43
of contingent claims, BSM differential

equation for 61
of explicit options 22
implied asset values and volatilities in

caliberation of 99
incomplete markets for, implications of 54–5
of options, Black–Scholes–Merton formula for

43, 50–2
put–call parity 52

and risk-management, benchmarks for 282
risk-neutral 50, 51, 207
state-dependent 16

pricing, state-dependent 13
pricing formula, Black–Scholes–Merton 2
principal components analysis (PCA) 152
principle of Ricardian equivalence 10
private sector

balance sheets 98
interlinked CCA balance sheets for 94

profit, risk-free 47
public debt, stock of, changes in 17
public sector

assets and liabilities of, relationship between
109

balance sheet of 102, 110
CCA balance sheet with liabilities modeled

with options 112
contingent claim balance sheets for 93–5
contingent claims and credit risk indicators

99
financial distress of 103
financial guarantees of 140
interlinked CCA balance sheets for 95

liabilities of 97
risk frameworks, need for 178
risk transmission to holders of public sector

debt 104
segregated balance sheet for 110

public sector assets
and liabilities of, relationship between 109
volatility of 104

pure monetary policy effects 127
put and call option values 48–9
put option

and call/exchange options, primer on
relationship of 55

valuing options 56–7
“Greek” delta of 146
see also implicit put option

put–call parity relationships 52, 55, 56, 62, 187
for domestic sectors 188

quasi-public entities, role in exchange rate
management 173–4

quasi-public institutions, use of 163

Ramsey–Cass–Koopmans growth model 14
random walk

of asset price 21
in asset prices 19–21
in finance vs. autoregression in economics

19–21
processes

common 44
of prices 18

real business cycle (RBC) 4
DSGE models as 13, 14
models 15

real exchange rate 34
real exchange rate index 39, 40
real money supply 30
recession 11, 102
recovery rate(s)

use of 80
for different types of debt 81

relative value capital structure investment
strategies 3

Rendelman and Bartter model 45
reserve accumulation 171, 242, 244
reserve management 122

rule for 213
Reserve money volatility 127
reserves 122

increase in 272
issuance of debt/equity for increase of 78

reserves adequacy 177
and asset allocation: simple rules to national

framework 177–7
Ricardian equivalence principle 10
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risk analysis 5
focus of finance 22
multifactor risk analysis using copulas 152
tools 281

risk analytic models 23
risk analytics, relating to macroeconomic models

23–4
risk appetite 155

barometer of 270
high and low 271
short-term shifts in 277

risk aversion 54
risk exposures

credit/market 299
in the economy, and on public balance sheet

283
and economy-wide macro contingent claim

balance sheets 187–91
measures of 93, 100
omission in 15
risk transmission for analysis of 195
and vulnerability, measuring of 71

risk indicators 59, 72
for debt liabilities 304
for financial system from economy-wide CCA

model 209
for individual banks or financial institutions

139–40
primary types of 306
from sovereign CCA model, compared to

market spreads 116
sovereign CCA risk indicators 109

risk management 1, 5, 9, 43
effective 178
effective risk-management hierarchy,

structuring of 282
longer-term, via institutional and policy

change 293–4
strategies for firms and financial institutions

286
risk measures 71–2
risk mitigation 2
risk parameter, market price of 238
risk premiums 13, 238

impact of policies on 124
increase in 309
for sovereign debt 136

risk transfer 288–90
arrangements 2
methods of 24
ways of 286

risk transmission 1, 2, 3, 4, 16, 23
consequences of 208
within and between economies 9
between sectors 101–4, 195

between sectors and behavioral nonlinearities
15

see also specific sectors
risk transmission channels, for corporate, bank,

and sovereign CCA balance sheets 278
risk-averse agents 204
risk-free debt 135
risk-free rate 51
RiskMetrics Group, CreditGrades by 299
risk-neutral default probabilities (RNDPs)

and EADPs, relationship between 118
risk-neutral default probability 79
risk-neutral default probability (RNDP)

as CCA risk indicator 85
risk-neutral distribution 66
risk-neutral pricing 50, 51, 205
risk-propagation mechanisms 232
risk(s)

in banking sector 102
default 2
global, and changing global environment

270–7
of guarantees 290
market price of 52–3, 67, 79, 115, 117
measure of 19
retained or transferred 285
types of 23
and vulnerability, measures of 70–1
ways to manage, overview of 285–6

risky debt 22, 96, 105, 179, 180
equity and credit spreads, relationships of

297
market value of 298
risk exposures for 115
valuation of 85
value of 61–3, 85, 187

STV model for calculation of 86
RNDP, see risk-neutral default probability

(RNDP)
roll-over debt 223
Russian crisis 270

sector assets, market value of 98
securities, mortgage-backed 273
seigniorage 78, 98, 225

value of 104
semi-liquid assets, “fire sales” of 274
senior claims 93, 111
senior debt 61, 76, 118, 297, 299

default barrier for 212
senior tranch, value of 273
sensitivity analysis, destabilization mechanisms,

and financial crises 231
local currency debt, forward rate and domestic

interest rates on, feedback between
237–41

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



340 Macrofinancial Risk Analysis

sensitivity analysis, destabilization mechanisms,
and financial crises (Continued)

local currency debt issuance, and local
currency spreads, feedback between
241–4

sensitivity analysis, the “Greeks,” and
valuation multiplier effect 232–5

volatility leverage effect 236–7
sensitivity measures

of implicit options 304
time series of 304

sensitivity parameters
in option pricing, importance of 231

Sharpe ratio 78–80
shocks

affecting corporate sector 180
domestic and external, evaluation of 139
effects on macroeconomic activity 235
global types, and macrofinancial risk models,

interaction with 277–80
high-/low-frequency 4
impact for emerging and developed economies

270
impact of 1

on key variables, DSGE models for
examination of 11

to interest rate determinants 129
international 4
isolated 13
negative 102
role of government policy in responding

to 11
variance of 16

short-term debt 223
short-term FX debt service 182
short-term interest rate

direct control of 131
fall in 131
Taylor rule for 134

skewed asset distributions modeled with
lognormals mixture, use in CCA 81–4

skewed depreciation 238
skewed distribution 83
“slow-burn” risks 277, 281
South Africa, risk profile of 184
sovereign

ART rules for 213
CCA model outputs 119
CCA risk indicators, example of 115
distress 111
“equity” 113, 114
sector, put–call parity relationship for 187
spread, distribution of 288
see also Government; public sector

sovereign asset-at-risk (SAaR) 177, 179, 182
probability distribution and risk analysis 183

sovereign assets 98
breaking down into key components 122
call option of, in foreign currency

terms 113
market value of 111
value of 114

fall in 231
volatility 111, 115

decrease in 122
and volatility, calculation of 111–15

sovereign balance sheet 100
contingent claims model of 135

sovereign capital structure arbitrage (SCSA),
outline framework for 297

sovereign capital structure relative value
300–2

sovereign capital structure trades 301
sovereign CCA balance sheet

CCA balance sheet for government and
monetary authorities 109–11

foreign currency debt, risk-based scenario and
policy analysis 123–4

foreign-currency-denominated debt, sovereign
risk-neutral and estimated actual default
probabilities on 117–18

government CCA balance sheets with
monetary authority, short-term and
long-term 124–5

implied sovereign assets and volatility,
calculation of 111–15

local currency liabilities and base money,
value and volatility of 126–7

macrofinancial risk framework, applications to
sovereigns 115–17

sovereign assets, breaking down into key
components 122

sovereign distress 111
sovereign foreign/local currency debt, spreads

on 118–22
sovereign credit risk indicators 112, 307
sovereign credit spreads, changes in 122
sovereign debt 177, 180

spread on 210
sovereign debt distress barriers 183
sovereign foreign currency debt 300

credit spread on 104
sovereign foreign/local currency debt, spreads on

118–22
sovereign liquidity-at-risk (SLaR) 177,

182, 184
sovereign local currency debt

risk premium on 123
value and volatility of 112

sovereign policy rules, and government budget
constraint 212–15
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sovereign reserve, debt, and wealth management
from macrofinancial risk perspective

CCA balance sheets for the national economy
179

CCA for firm with subsidiary and its wealth
management 179–80

macro risk and wealth management 181–4
reserves adequacy and asset allocation: simple

rules to national framework 177–9
sovereign reserve management, rule for 212
sovereign risk-adjusted balance sheet 177
sovereign wealth funds (SWF) 4

asset allocation of 183
composition and level of 181
risk profile of 178

sovereign wealth management
implications for 179
investment strategies for 179

spot exchange rate 165, 211
spreads 304

as CCA risk indicator 85
impact of policies on 124
on local currency debt 287
on local currency debt, crucial feature of 241
on sovereign debt 210
term structure of 115

sterilization 37, 172, 173
stochastic asset price processes 24

see also random walk
Stochastic asset volatility 74
stochastic assets 59
stochastic calculus, see Itô calculus
Stochastic differential equations (SDEs) 22, 44
stochastic error process 40, 132
stochastic interest rates, incorporation into

structural CCA balance sheet models 86–7
stochastic processes 43–5
stochastic productivity shocks 14
stochastic volatility model 74, 81, 235
stock market index 180
stock market value, of equity 95
stress

moments of, fat tails in 152
in US housing market 274

stress tests 122, 143, 156
natural framework for 223
and simulation 139

strike price 22, 48, 49
fixed 56

structured investment vehicles (SIVs) 274
STV (Shimko, Tejima, and Van Deventer)

model 73, 85
sub prime 273–4
subprime

loans 270
mortgages 273

subsidiary 179
sudden-stop crises 226
swaps, types of 289
systemic crisis 292

types of 227

Taylor rule 14, 29, 131–2, 133, 165, 208
additional terms in 41
inflation-forecast-based 41
interest rate for 215
and interest rates term structure, connection

between 133
in macroeconomic policy models 3
for setting domestic policy rate 209, 211
types of 132

Taylor rule coefficients, in monetary policy
model 215

term structure models, in finance 129, 133
Tesobonos issue 224
Thai crisis 249

banking and corporate sector risk analysis
with scenarios 257

macrofinance analysis of 249–53
scenario analysis 253–5

Thai equity markets, volatility leverage effect
in 251

Thai stock index (SET) 251
theory of liquidity preference 131
theory of option pricing and contingent

claims 18
theory of rational expectations 11
Tight coupling 273
time series

of daily market capitalization 139
of sensitivity measures 304

time series data 118
types of, key differences between 19

Tobin, debt-deflation mechanism of 226
total income, determination of 10
trading 2
transversality 17
Treasury bonds 182
Turkey, banks of, traded equity in 141, 145
twin exchange rate, and domestic debt crisis,

simple model of 237

uncovered interest rate parity (UIP) 211
uncovered interest rate parity (UIP) equation

40, 165
Unified macrofinance Policy framework 306
US banking system, cumulative assets vs.

one-year default probabilities 146
US business cycle 270

and volatility 271
US mortgages, funding of 273
US Treasury bonds 135
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Valuation, of explicit/implicit options 22
valuation effects 16

on debt 41
and risks, distinction between 9

valuation multiplier effect 232–5
value-at-risk (VaR) 23

analysis 22
and central bank, and government loss

functions 215
framework, use in overall enterprise-wide

risk-management system 178
in managing macroeconomic risk and national

wealth 177
VAR, see vector autoregression (VAR)
variables, mean value of, prediction of 19
variance, of shock 16
Vasicek interest rate term structure model 45,

73, 133, 134, 165
for interest rates 85
parameters of 87
for short rate 130

Vasicek–Kealhofer (VK) model 80, 141
VBA code 143
vector autoregression (VAR) 4, 20
vector autoregression (VAR) models 14, 15,

24, 203
macroeconometric 3

linking macrofinance outputs to
215–16

VIX 157, 270, 277, 301
for contingent reserves management 290
rise in 278

VIX index 150, 259
external market volatility measured by 260
relationship to Brazil forward exchange

rate 260

volatility 11, 19
accuracy of 85
of assets 150, 236
in Brazil and Turkey 270
of capital inflows 173
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