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Above par, trading, 261
Absolute prepayment speed (ABS), 240
Accrual bonds, 226–227
Accrual tranche, 226–227
Accrued interest (AI), 63, 92

computation, 68, 74–76, 92–94, 393
information, requirement, 75

equivalence, 74–75
Accrued ratio growth, 392
Actual/365, specification, 68
Actual/360 (ACT/360), 66–68, 429

basis, 425
day count convention, 151, 158–159
usage, 128–129

Actual/Actual (ACT/ACT), 64–66
day count, usage, 68, 73
30/360, contrast, 71–74
usage, 74e

Actual/actual day count convention, 92
Adjustable rate mortgages (ARMs), 200, 249–250

coupon rate, annual reset, 250
Adjusted simple margin, 157, 159–161
Adjusted total margin, 157, 161
Advantage, term (usage), 278
After-tax basis, 190
After-tax semiannual coupon, equivalence, 296–297
After-tax total return to maturity, 296–299

calculation, 298–299
After-tax yield to maturity, 299
Agency CMOs, 221

creation, 222–235
Agency securities, nonagency securities (contrast), 235
Algorithmics, Value-at-Risk function, 384–385
Amortization, 200

schedule, 202
Amortizing asset-backed securities, 238–242

cash flow, 199
Amortizing assets, 238–239

cash flow projection, 239
Amortizing securities, 148
Annualized LIBOR futures rate, 426
Annual-pay bonds, 347
Annual prepayment rate, 208–209
Annual standard deviation, calculation, 454
Annual volatility, daily volatility (comparison), 455e
Annuity. See Ordinary annuity

present value, 14–15
usage, 201

Arbitrage-free valuation
calculation, 105e
reconstitution, relationship, 101–103
stripping, 98–101

Arbitrage-free valuation approach, 34
Treasury spot rates, usage, 96–97

reasons, 97–98
usage, 96–107

Arbitrage-free value, 96
determination, 98e, 99e
market price, equivalence, 192

Arbitrage-free value, provision, 172–173
Arbitrage principles, 275
Arbitrage profits, 34, 99, 275

example, 101e
origin, 100–101

Ask yield/price, 131
Asset-backed securities, 78, 112

Bloomberg Security Description Screen, 269e
cash flow, 247–248
credit card receivables, backing, 267
embedded short position, 124
prepayment option, 267
valuation, 247

approaches, 267
considerations, 266–269

Assets, dollar duration, 447
Asset-swapped fixed rate bond, financing, 413
Asset swaps, 403–410

alternative structure, 406
buyer, 403
mechanics, 403–408
miscellany, 409–410
synthetic structure, 403
usage, 408–409

Asset swap spread, 403
determination, 404–405

general case, 407–408
Assumed swap rate, 430
At-the-money swaption, 458
Autoregressive conditional heteroskedasticity 

(ARCH) model, 461–462
generalization, 462

Average life, 221
PACs, prepayment rate reduction (impact), 266
tranche, 265

Average present value, calculation, 183
Average value-at-risk, 384
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466 Index

Balloon mortgages, 200
Bank discount basis

annualized yield, 129–130
quote, 67–68
yield, 129–130

Barbells, 400
Barclays Capital Aggregate Bond Index, 310
Base case, 310
Base case OAS, 263
Basis point change, value (percentage change), 334
Basket CDS, 410
Basle Capital Accord, 381–382
Benchmark

curve, 171
OAS, contrast, 258
swap curve, spread, 402
usage, 401
yield curve, 281

Benchmark interest rates
impact, 351
usage, 194–196

Benchmark spot rate curve, 105
Benchmark zero-coupon rate curve, 105
Beta (b) parameter, usage, 377, 460–461
Bid/ask rates, indication, 35–36, 130–131
Bid-offer spread, 423
Bills

face value, assumption, 133
maturity amount, 132–134

Binomial interest rate tree, 176–181
construction, 181–187
example, 177e
growth, 185
iterative process, 182
notation, 176–178
one-year rates

derivation, 186e
inclusion, 179e
on-the-run issue, usage, 182e, 184e

usage, 187–188
Binomial lattice model (binomial model), 174, 

175–196
Binomial model, usage, 344e
Black pricing model (Black model), 456, 458

assumptions, 458–459
Bloomberg

Cash Flow Graphic Screen PSA, 219e, 220e
Conditional Value-at-Risk Screen, example, 385e
Convertible Bond Valuation (OVCV) Screen, 282

example, 283e
datasets, 382
DCX (Days Between Dates), 64–65

function, 65e, 67e, 71e–73e
FMCS Screen, 106
Historical Regression (HRA) Screen, 395
Historical Return Histogram Screen, example, 

376e
Implied Volatility Cube, 458e
OAS1 Screen, 197e, 269e
Par, 36e

Portfolio Value-at-Risk report, 379e
PX1 Screen, example, 35e, 131e
Security Description Screen (DES), 109–110, 

121
examples, 110e, 114e, 122e, 269e, 274e, 

280e
FNMA bond, 70e

Security Display (DES), 64
screen, usage, 66

Swap Manager Cash Flow Screen, 437e
Swap Manager Description Screen, 437e
Swaption screen, 457e
Total Return Analysis (TRA) Screen

examples, 295e, 296e
usage, 294

Yield Analysis Screen, examples, 68e, 111e, 
115e, 158e, 277e, 318e

Yield and Spread Analysis Screen, example, 
134e

Yields to Call Screen, example, 122e
BondEdge Key Rate Duration screen, 359e
Bond equivalent basis, 288

cash flow yield, 124
total return, calculation, 289, 290

Bond-equivalent yield (BEY), 46, 131–134, 248
calculation, 132
convention, 117–118

Bond portfolios, 125e
interest rate risk, assessment, 322e, 323e
value, percentage change (calculation), 

353–354
VaR calculation, 377–379

Bond price
insertion, 277
sensitivity, 324, 326

measure, 347–348
volatility characteristics, 324–334

Bonds
accrued interest, computation, 75
Actual/Actual, usage, 64
call options, inclusion, 330–333
classes, 221
convexity, 361

yield change, log estimation, 340e
duration, estimation, 334–335
embedded options, inclusion, 334, 342

expected volatility, implied volatility (con-
trast), 400

price volatility characteristics, 328–334
index, scenario analysis (usage), 310–313
instantaneous percentage price change, 326e
maturity, movement, 87

example, 89e
modified duration, determination (short-cut 

procedure), 347
node value, 180–181
package, 33–34
position

interest rate exposure, measurement, 
317–318
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Index	  467

interest rate risk, assessment, 319e
post-shift value, 357
prepay options, inclusion, 330–333
purchase, 291

settlement date, impact, 293, 294
time path, 86–90

example, 89e
total after-tax return to maturity, calculation, 

298
total coupon income, reduction, 297
total return, calculation, 292
values

determination/computation, 80–84, 
182–183

discounted margin/interest rate paths 
assumptions, 165e

VaR calculation, 375–377
Bond valuation

binomial interest rate tree, usage, 187e
binomial method, 255–256
complications, 63
coupon payments, impact, 90–94
discount rate, stability (assumption), 86
discount rate/coupon rate

equivalence, 81–82
inequality, 82–84

embedded options, usage, 169–170, 173–175, 
192

framework, 191
full price, computation, 91–92
models, 172e
settlement date, impact, 91

Bootstrapping, 39–40
Breakeven inflation rate, 388–389
Break-even rates, forward rates (comparison), 48
Breakeven yield advantage, 278
Bullets, 400
Butterfly trade, 304–306

body/center, 305
total returns, 307e
usage, 400

Buy-and-hold, rollover strategy dominance, 57
Buy-and-hold strategy, 53

Callable bonds, 78, 169, 273
interest rate volatility assumption, 192
negative convexity, 333e
positive convexity, 333e
price volatility characteristics, 332
price/yield relationship, 330, 342

example, 331e
negative convexity region, 332e

transactions, 169–170
valuation, 188–191

volatility assumption, 189e, 190e
value, 170

Callable convertible bond, issue, 282
Call option value

determination, 191
subtraction, reason, 170

Calls
features, 278–279
option, 169, 330

usage, 330–333
protection, 278–279
provisions, 149
rules, 174, 190

Canadian government bonds, accrued interest 
(computation), 68

Caps, 147–148
rate, 231

Cash collateral, rebate, 281
Cash flow. See Single cash flow

assumption, 342
determination, 251
discounting, 52, 162, 342, 354

process, 18
discovery, 151–152
estimation, 77–78
generation, simulation (usage), 250–251
package, present value (unequal interest rates), 

18–20
par value, 33
prepayment conventions, relationship, 208–213
present value

calculation, 92, 181
comparison, 162

projection, 238
protection, 265–266
redistribution, 222
servicing fee, relationship, 205
simulation, 253e
sum, 219
timing, 206–207
uncertainty, prepayments (relationship), 

205–206
valuation, 79–80
yield, 113, 123–125, 247–248

measure, 248–249
PSA assumption, 300

Cash inflows, 420
generation, 281

Cash instruments, package, 445–446
Cash market instruments, package, 420–422
Cash outflows, generation, 281
Cash outlay, 420
Certificate of deposit (CD) equivalent yield, 

130–131
Cheapest-to-deliver obligation, 412
Chicago Mercantile Exchange, 426
Clean price

computation, 92–94
quotation, reason, 92–93

Closed-form expression, absence, 20
Coherent risk measure, 384
Collar, 148
Collateral, 199

dollar price, increase, 261–262
modeling defaults, 239
money loss, 261
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Collateral (Cont.)
premium, trading, 262–263
prepayment, 234
sensitivity, 266
trade, PAC barbell (contrast), 306–309
value (increase), volatility (impact), 266
Z-spread, 263

Collateralized mortgage obligations (CMOs), 
221–238
creation, 222
illustrations, 258–266
PAC structures, 234
simple structure, 258–262
structure, 234
valuation modeling, 250

Common stock
conversion, 275
market price, 276
purchase, 274–276
shorting, 282–283

Compounding, 8–10
continuous time, 27–30
frequency, 8–9
impact, 94

Conditional, term (usage), 461
Conditional default rate (CDR), 241–242
Conditional prepayment rate (CPR), 208–212
Conditional value-at-Risk (CVaR), 384–385
Confidence (degree), extreme loss tail (relation-

ship), 376e
Confidence intervals, 381–382, 454

financial institution perspective, 382
Constant Maturity Treasury (CMT)

rate, 141
yield, 452

Consumer Price Index for All Urban Consumers 
(CPI-U), 146–147

Consumer Price Index--Urban, Non-Seasonally 
Adjusted (CPI-U), 387

Contagion spread, 445
Continuous time, 27–30
Conversion-forcing-call, 279
Conversion ratio, 274
Conversion value, 275

straight value, contrast, 275
Convertible bonds

analysis, 273
tools, 276–278

arbitrage, 279–283
asset swaps, usage, 409–410

Bloomberg Security Description Screen, 274e
characteristics, 273–276
conversion provision, 274
downside protection, 278
strategy, 281
types, 283–285

Convex curve, 85
Convexity, 305, 360–365

adjustment, 361–363
formula, 363

impact, 329e
positive measure, 362

Convexity measures, 317, 360–361
computation, 363–364
doubling, 363
scaling, 363–365

Convex shape, 324
Corporate bonds

credit spreads, 106e
purchase, 289

Corporate debt issuance, 444
Corporate spreads, change, 311–312
Counterparties, 417–418

description, 422e
risk, 419

exposure, 411
Coupon bond

maturity, 123
valuation

key rate change, impact, 355e, 357e, 358e
spot rates, usage, 354e, 355e, 357e, 358e

value, 87
Wal-Mart issuance, 407–408

Coupon formula, 142–145
Coupon income, 311–312

taxes, impact, 297–298
Coupon interest payments, 287, 292

reinvestment income, 287
Coupon passthrough, 233e
Coupon-paying bonds, discounting, 52
Coupon payments

calculation, example, 80
dates, 335, 412
delivery, 112
knowledge, 185
percentage, 75–76
present value, determination, 82
reinvestment, 248, 289–290

Coupon rate, 330
annual reset, 250
relationships, 84
restriction, cap (impact), 147–148

Coupon reset date, 145
Coupon strips, 39
Coupon structures, 142–147
Credit card receivables, backing, 267
Credit default swaps (CDSs), 410–413

basis, 413
payments/exchanges, 411e

Credit event
1999 Definitions (ISDA), 410
restructuring inclusion , trigger, 410–411
trigger, 412

CreditMetrics, 383
Credit quality, loans, 235
Credit risk, 192, 235–236, 383
CreditRisk+, 383
Credit spreads

non-Treasury securities valuation, relationship, 
103–108
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Index	  469

term structure, 104, 279
example, 107e

Credit value at Risk (credit VaR), 383
Cross-currency asset swap, 409
C-STRIPS, 102
Cumulative default rate, 242
Current yield, 113–115

drawbacks, 114
Curtailment, 205–206
CUSIP number, 102

Daily standard deviation, 452
calculation, 453e
comparison, 456e

Daily volatility, annual volatility (comparison), 
455e

Day count basis, notation (usage), 63–64
Day count conventions, 63–74, 429

Actual/360, 66
types, 64
usage, 75

Days, number
computation, 67–68, 70, 73
determination, 69
examples, 74e

Days between Dates, examples, 74e
Days Between Dates (Bloomberg DCX), 65–66

function, 65e, 67e, 71e–73e
Debt obligation, alteration, 410
Decay factor, 460–461
Default

measures, 241–242
rates, 242
risks, 103

Default-free floater, 151
Deleveraged floaters, 144
Deliverable obligations, 412
Delta, 282
Delta neutral, 282–283
Derivative instruments, valuation models, 27
Differential risk annuity, 151

impact, 153
payment, 154
present value, determination, 155–156
valuation, 155e, 156e

Dirty price, 92
Discount bond, time path, 87–88
Discounted cash flow method, 399
Discounted margin, 20
Discount factor, 152–153, 155

decrease, 6
Discounting, 8–10

continuous time, 27–30
Discount margins, 157, 161–165

calculation, 161–162, 163e
quoted margin, equivalence, 164

Discount rate
adjustment, 80
change, impact, 88–90
term, interchangeability, 79

Distribution, tails, 384
Dollar duration, 366, 445–447

weights, usage, 127–128
Dollar price

change, 281
pool factor, relationship, 208

Dollar return, 109
sources, consideration, 287–288

Dollar value of an 01 (DV01), 365
Drift term, 255–256
Dual-indexed floaters, 144
Duration, 305, 334–350

calculation, 334–336
estimate, 340–342

example, 341e
interpretation, 336
measures, 317, 350–360
price, estimation, 336–337
usage, 336–337

graphical depiction, 337–340
Duration/convexity approach, 334
Duration-dollar-weighted yield, calculation, 128

Early redemption, features, 148–150
Effective annual return, 299
Effective annual yield, 25–26
Effective call price, 279
Effective convexity, 365

binomial model, usage, 344e
Effective date, 421
Effective duration, 259, 342, 345

calculation
lattice model, usage, 343–346
Monte Carlo model, usage, 346

modified duration, contrast, 342–346
Effective duration, binomial model (usage), 344e
Effective margin, 159
Embedded options

extension, 191
risks, 103
types, 330
usage, 157

Empirical duration, estimation, 396e
End-of-Month rule, 69
Equally weighted average method, 460
Equity-linked structured notes, Bloomberg screen, 

147e
Escrow balance, administration, 205
Euribor, 144
Euro Constant Maturity, 144
Eurodollar certificates of deposit (EuroCD), 426
Eurodollar futures, nonreliance, 443–444
Eurodollar futures contract, 426–427

expected three-month LIBOR, 430
floating rate payments, computation, 431
seller, perspective, 427

Eurozone, Harmonised Index of Consumer Prices 
(HICP), 387

Exchangeable bond, 269
Expected cash flows, discounting, 79–80
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Expected shortfall risk, 384
Expected volatility, implied volatility (mismatch), 

400
Exponential moving average, 460
Extendible reset bonds, 146
External credit enhancements, 236
Extreme loss tail, confidence degree (relationship), 

376e
Extreme market moves, simulation, 383

Face-value payment, 68
Fat tails, 380
Federal Farm Credit, linkers, 387
Federal Home Loan Bank, linkers, 387
Federal Home Loan Mortgage Corporation 

(FHLMC)
CMO structure, complication, 262
fixed rate CMO portfolio, 309–310
medium-term note

Bloomberg Security Description Screen, 
example, 345e

Bloomberg Yield and Spread Analysis, 
example, 346e

multiclass mortgage participation certificates, 
263e

OAS analysis, 260e, 264e–265e
scenario analysis, 304e
structure analysis, 258–259
total return, 303e

Federal National Mortgage Association (FNMA)
coupon bond, Bloomberg Security Description 

Screen, 197e
linkers, 387
TBA passthrough, 258

Federal National Mortgage Association (FNMA) 
bond
Bloomberg Security Description Screen, 70e, 

122e
Bloomberg Yields to Call Screen, 122e

Federal Open Market Committee (FOMC), 388
50 PSA, 309

graphical depiction, 210e
52-week Treasury bill

Bloomberg Security Display, 66e
Bloomberg Yield Analysis Screen, 68e
yield, 67–68

Financial institution, risk exposure, 377–378
Financial instrument, cash flows, 21e
Fisher hypothesis, 388
Fixed cash inflows, 457
Fixed floating asset swap structures, 406
Fixed income securities

cash flow estimation, 78
coupon payment, delivery, 112
features, 78

Fixed income valuation modeling, 249
Fixed interest payments, 421–422
Fixed rate assets, 443
Fixed rate bonds

coupon payments, 14

definition, 446
fixed income investor consideration, 409
spread duration, 350–351

Fixed rate level payment fully amortized mort-
gages, 200
cash flow, 200–206

Fixed rate payer, 418, 423
floating rate payment receipt, 440

Fixed rate payments, calculation, 429–430
Flat index ratio, 392
Floating rate bond, cash flows, 421e
Floating rate liabilities, 443
Floating rate note, 230
Floating rate payer, 418, 423

position, 420
Floating rate payments

calculation, 425–429
three-month LIBOR, usage, 427

example, 438e
initial LIBOR/Eurodollar basis, 428e
present value, 434

calculation, 431–433
example, 433e

Floating rate securities (floaters), 78
analysis, 141
cap rate, 231–232
cash flow, 417
creation, 229–230
discount factors, increase/decrease, 153
discount margin, calculation, 163e
discount/premium size, change, 165
evaluation, margins (usage), 157
features, 141–150
maximum coupon rate, restriction, 147
par value, 230
price

adjustment, 159
calculation, 157

principal, percentage, 231
quoted margin, change, 145–146
spread duration, 351
valuation, 150–154

embedded options, usage, 157, 166
Floating rate tranches, 229–232
Floors, 147–149

zero value, 231
Ford Motor Credit Co. bond

Bloomberg Security Description, 114e
Bloomberg Yield Analysis Screen, 115e
Bloomberg Yield and Spread Analysis Screen, 

134e
Foreclosure proceedings, initiation, 205
Forward contracts, package, 419–420
Forward curve, 55e
Forward discount factor, 431–433

calculation, 432e
example, 439e

Forward rates, 33, 44–57, 151
BEY, 47
break-even rates, comparison, 48
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Index	  471

computation, 52–56
derivation, 431
discounting, 51–52
examples, 44
formula, derivation, 53
future rates, market expectations, 56–57
graphical depiction, 47e
interruption, 48
representation, 46

Forward start asset swap, 409
French CPI, 387
Full price, 92
Full valuation approach, 317–324

example, 319e, 322e
questions, 321

Fully amortized mortgages, 213
Funded investors, 195
Funding cost, 302
Future floating rate payments, determination, 

427–429
Future interest rates

dispersion, 250–251
simulated paths, 252e

Future rates, market expectations, 56–57
Futures contract, notional amount, 428
Futures/forward contracts, swap package, 443
Future value

calculation, 4–5
computations, 8

procedure, 11–12
interest rate, changes, 3
investment, 3
level, 28e
rate, change, 28

General Electric
asset swap calculation, Bloomberg screens, 

404e, 405e
Bloomberg YAS screen, 402e

Geometric average, 51
Government bond yield curve, construction, 401
Gross amount, calculation, 393
Gross weighted average coupon (GWAC), 239
Growing equity mortgages, 200

Hard calls, 279
Harmonised Index of Consumer Prices (HICP), 387
Highly convex bond, 329e
Historical simulation, 374

method, 380
Historical volatility, 451–455
Historical volatility, computation method, 376–377
Ho, Thomas, 352
Holding-period return, 49

numerator, examination, 54
Horizon price, 290
Horizon yield, 288

Implied volatility, 455–459
basis, 456

smile, 458
Implied yield volatility, 458
Indexed amortizing notes, 148
Index ratio, 390

example, 391e
Inflation

compensation, 393–394
Inflation accrual, 392
Inflation adjustment, CPI (usage), 389–390
Inflation compensation, 388
Inflation-linked bonds (linkers), 387
Inflation-protected bonds, analysis, 387
Initial spot curve, graph, 355e, 356e, 358e
Instantaneous percentage price change, 326e
Interest

calculation, 200–205
continuous compounding, 29
equation, 204–205
payment, 8–10

postponement, 410
principal, monthly split, 204e

Interest on interest, 287
Interest only (IO) class strip, 238
Interest-only mortgage strips, 238
Interest rate derivative instruments, 419–420
Interest rate paths

adjustment, 256
conversion, 253–254
generation, 257

simulation, usage, 250–251
number, impact, 256
simulated cash flow, 253e
theoretical values, 254–255

Interest rate risk, 248
assessment, 322e, 323e
exposure, 305
measurement, 317, 394–397

VaR, usage, 375
neutralization, 408–409

Interest rates
adverse movements, 281
basis points, increase, 319
changes, bond price sensitivity (measure), 

347–348
decrease, 422
denotation, 2
determination, 78–79
dispersion, 250–251
doubling, 288
history, 249–250
increase, 7, 57
minimum, 79
models, 173
present value, relationship, 7
random paths, generation, 251
scenarios, swap valuation, 441e
shock, 341
term, interchangeability, 79
term structure, 279, 401
trees, representation, 173
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Interest rates (Cont.)
volatility, 59e, 368

assumption, 171–172, 174, 192
change, impact, 261

Interest rate swaps, 18–19
analysis, 417
description, 417–419
illustration, 418
initiation, 430–431
over-the-counter instruments, 418
valuation, 424–440

Intermediate maturity issue, 305
Internal credit enhancements, 236
Internal rate of return (yield), 20–26

mathematics, 138–139
International Monetary Market, 426
Interpolated spread (I-spread), 402
In-the-money convertible bond, 279
Inverse floaters, 143–144

cap rate, 231
coupon formula, 143
maximum coupon rate, 230
zero floor, 231

Investment horizon, 287, 300–301
anticipation, 45
projected sale price, determination, 288
spreads, 294

Investment yield, computation, 21–24
Involuntary prepayment, 206
Involuntary prepayments, 251
Issuance Info, 64

Key rate durations, 352–360
BondEdge screen, 359e
computation, 354–357
usefulness, 359

Key rate increases, 352–353
Key rate shift, 356e, 358e
Kurtosis, 380

Lattice model, 172–175
illustration, 196–197
usage, 343–346

Lehman Aggregate Bond Index, 310
current portfolio, total return (example), 313e
portfolio holding, contrast, 311e

Less convex bond, 329e
Level payment fixed rate fully amortized mortgage

amortization schedule, 203e
formula, 201
monthly mortgage payment design, 200

Leveraged floaters, 144
Liquidity reduction, 443–444
Liquidity risks, 103, 193
Liquid Yield Option Notes (LYONs), 281
Loan-level analysis, 239
Loan pools, loss curve, 241
Lockout period, 206
Log estimation, 340e

tangent line, usage, 339e

Lognormal random walk, 176
London Interbank Offered Rate (LIBOR), 19, 141

annualized LIBOR futures rate, 426
curve, 401
LIBOR-based funding costs, 166
one-month LIBOR, 142–145, 230, 418

positive value, 231
purchase/sale, 423
reference rate, 401, 405

relationship, 142
six-month LIBOR, 164, 418–420
spread, 403
three-month LIBOR, 150–151, 156, 418

current value, 430
forward rates, 436
path, 153
percentage, 425
rate, 408
values, 152–153

usage, 195
yield curve, 166

London International Financial Futures Exchange, 
426

Long-dated forward contracts (long-term forward 
contracts), 420

Long maturity issue, 305
candidates, 305
total return, 306

Long-term coupon bonds, yield-to-maturity, 120
Long-term fixed rate assets, cash flows (transfor-

mation), 403
Long-term Treasuries, representation, 311
Loss curve, projection, 241
Loss measures, 241–242
Lower PSA prepayment assumption, 232

Macaulay, Frederick, 347
Macaulay duration, 347–348
Mandatory convertibles, 283–284

feature, 284
maturity, payoff, 284e

Mapping, 382
Margin measures, 157–166
Margins, usage, 157
Market conversion price, 275–276
Market dislocation liquidity, decrease, 378
Market index, 302
Market price

arbitrage-free value, 102
arbitrage-free value, equivalence, 192

Market quotes, 421–423
Market structures, par structures (contrast), 406
Market-value-weighted yield, 127
Market value weights, usage, 126–127
Maturities, spreads, 441e
Maturity date, 421
Maturity value, present value, 82, 83, 86, 87

increase, 88
Mean reversion, 256
Medium-term average life, 266
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Modeling risk, 259
Modified convexity, 365
Modified duration, 342, 347–348

determination, short-cut procedure, 347
effective duration, contrast, 342–346

Money, time value, 1
Money market equivalent yield, 130
Monte Carlo model

OAS, impact, 255
usage, 267–268, 346

Monte Carlo model/OAS procedure, illustrations, 
258–266

Monte Carlo/OAS methodology, illustration, 
268–269

Monte Carlo simulation, 374
method, 381
usage, 257

Monte Carlo simulation/OAS, 249–269
analysis, usage, 262

Monte Carlo valuation model, 247
Monthly cash flow

construction, PSA assumption, 213–216
examples, 214e, 217e, 224e–225e

Monthly CPR, 240
Monthly loss, 242
Monthly mortgage payment

calculation, 201–205
design, 200
solution, 201–202

Monthly-pay bonds, 347
Monthly principal payment, 233e
Monthly spot rates, simulated paths, 254e
Monthly total return, 299
Mortgage

balance, 215
loan, 200–206
passthrough securities, 206–221
pool, assumptions, 211–212
prepayment penalty, absence, 206
refinancing rates, simulated paths, 252e
spread, 302
strips, 238

Mortgage-backed securities, 78, 112
cash flow, 199–238, 247–248
embedded short position, 124
mortgage loans backing, 123–124
total return, 299–301
valuation, 247, 250–254

Mortgage balance, 202, 204
equations, 204–205

Mortgage-related asset-backed securities, 235
Moving average, 459
Multiple scenarios, total return analysis (usage), 

301–313

Nearest-the-money swaption, 458
Negative convexity, 332

example, 333e
Net amount, calculation, 393
Net cash difference, determination, 405

Net coupon, 205
Net interest, 205
Net monthly interest, 215
No-arbitrage condition, 47
No-arbitrage relationships, usage, 440
Node value

calculation, example, 181e
determination, 180–181

Nominal bonds, positions, 394–395
Nominal spread, 135, 248–249

Z-Spread, divergence, 137
Nominal Treasury note, coupon, 395–396
Nominal yield duration, 394
Nonagency CMO (creation), senior-subordinated 

structure (usage), 235–238
Nonagency MBS

cash flow projection, 238
collateral, modeling defaults, 239

Nonagency securities, agency securities (contrast), 
235

Nonamortizing assets, 239
Noninterest rate indexes, 146–147
Nonsenior tranches, 236
�Non-Treasury bonds, market price, 135
Non-Treasury issue

credit risk, 193, 194
liquidity risk, 194
option risk, 193
Z-Spread determination, 136e

Non-Treasury security
cash flow discounting, 104
premium/yield spread, addition, 95
valuation, credit spreads (relationship), 

103–107
Z-spread representation, 136

Notional amount, 417–418, 434–435
equations, 429

Notional principal, 457

Off-market swap, 403, 406
One-factor models, 173100% PSA (100 PSA), 

209, 221
calculation assumptions, 211
graphical depiction, 210e

165 PSA (165 PSA), 221, 223, 226
On-the-run curve, 175
On-the-run issue

liquidity, relationship, 194
market price, 185
valuation, 255–256

On-the-run Treasuries
adjusted yields, 43
location, 403
usage, 37
yield curve, 36

swap spreads, addition, 442
usage, 195

On-the-run yield curve, 176e
shift, 343
usage, 194–195
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On-the-Treasury issue, yield spread, 289
Option-adjusted duration, 342–343
Option-adjusted spread (OAS), 165–166, 192–196

analysis, 247
anomaly, benefit, 306
approach, 267
benchmark, contrast, 258
compensation, 194
constant spread, 351
demonstration, 193e
development, 171
duration, 343, 351
embedded option, adjustment, 195
gain, 262
impact, 255
interpretation, 166, 195–196

process, 192–193
OAS-total return, 290–291
option cost, relationship, 170–172
price dependence, 288
sensitivity, 266

Option cost, 171–172, 259, 263
Option-free bonds, 169

duration/convexity measures, 317
graphical illustration, 327e
issuance, 82
positive convexity, 295
price/discount rate relationship, 85e
price volatility characteristics, 324–328
price/yield relationship, 324, 330, 368

example, 325e, 331e
log shape, 338–339

putable bond, price/yield relationship, 333e
tangent line (inclusion), price/yield relationship 

(log), 338e
valuation, 77

binomial interest rate tree, usage, 187–188
volatility, assumption, 188e

Option-free floater, value (partitioning), 163–164
Option risk, 193–194
Ordinary annuity

future value, 10–12
payment frequency, 12–13

present value, 10
payment frequency, 15–16

Original principal, 1–2
valuation, 2–3

Over-the-counter (OTC) instruments, 418

PaineWebber Mortgage Group, 306
Parallel yield curve shift assumption, 343
Parametric method, 375–380
Par bond

asset swap spread, determination, 404–405
time path

coupon payment dates, impact, 94
example, 95e

total dollar return, 119–120
Par curve

derivation, 36

spot curve, contrast, 44e
Parity price, 276

value, insertion, 277
Par rates, 33, 34–37
Par structures, market structures (contrast), 406
Par value, 230

discount, 156
trading, 175

Passthrough
monthly cash flow, examples, 214e, 217e
projected monthly cash flow, 216

Passthrough coupon rate, 206–207
Passthrough security, monthly cash flow construc-

tion (PSA assumption), 213–216
Path dependent, term (usage), 249
Path-dependent cash flows, 249–250
Path present values, distribution, 257–258
Paythrough security, 221
Penalty period, 206
Percentage price change

approximation, duration
application, 338e
usage, 336–337

convexity, adjustment, 361–363
Percent premium

computation, 277
indicator, 278

Performance measurement, bond index (scenario 
analysis usage), 310–313

Period forward rate, 431–432
example, 439e

Periodic interest payments, 109
usage, 110–111

Periodic interest rate, 8
Perpetual annuity, present value, 17
Perpetual floater, 148
Physical delivery, specification, 412
Planned amortization class (PAC)

barbell
analysis, 308e
collateral trade, contrast, 306–309

bond, protection, 257
PAC/support tranche structure, 262–266
trade, 306

Planned amortization class (PAC) tranche, 
232–234, 262
cash flow protection, 265–266
PAC III tranche (level III PAC tranche), 234–235
PAC II tranche (level II PAC tranche), 234, 262
PAC I tranche (level I PAC tranche), 234

Pool factor, dollar price (relationship), 208
Pool-level analysis, 239
Portfolios

construction, goal, 282
duration, 348–349

contribution, 350
selection, 409

expected loss, 373
holding, Lehman Aggregate Bond Index (con-

trast), 311e
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internal rate of return, 125–126
approximation, 126–128

revaluation, 324
total return, 301

example, 313e
VaR measure, 374
yield calculation, 127–128
yield measures, 125–128

Positive convexity, 332
example, 333e

Potential return, measurement, 161–162
Premium, trading, 84
Premium bond, time path, 86–87
Premium points, 276–277
Prepayment, 149, 205–206

cash flow uncertainty, relationship, 205–206
change, 266
conventions, cash flow (relationship), 208–213
impact, 206
measures, 240
model, 212

example, 310
option, 149

embedded short position, 124
penalty, absence, 206
projection, 251
provisions, 149
rate, 124

assumption, 208–209
report, 215
risk, 206

exposure, 221
speed, 124, 261

Prepay options, usage, 330–333
Present value, 4

computation/calculation, 8, 41, 431–433
examples, 22e, 23e

expression, 6
interest rate, relationship, 7
payment equivalence, 431
reduction, 10

Price appreciation/depreciation, 109
bond, maturation, 287
usage, 111–112

Price change, estimation
convexity adjustment, 364
duration usage, graphical depiction, 337–340

Price change, yield value, 367
Price compression, 332
Price/discount rate relationship, 84–86
Price value of a basis point (PVBP), 365–367
Price volatility, yield level (impact), 368e
Price volatility characteristics, 328–334

understanding, importance, 332
Price/yield relationship

convexity, impact, 328
convex shape, 324
curve, increase, 341
log, 338e

shape, 338–339

negative convexity region, 332e
Prime deals, 235
Prime loan, 235
Principal, interest (monthly split), 204e
Principal balances, records (administration), 205
Principal floaters, 148
Principal-only (PO) class strip, 238
Principal pay down window, 226
Principal payments

disbursement, payment rules, 222–223
minimum, 232
rescheduling, 410

Principal repayment, 200
features, 148

Principal strip, 39
Bloomberg Yield Analysis Screen, example, 

318e
Probability distribution, 374
Projected interest, scheduled principal, and pre-

payments (PIPP), 300–301
Projected interest net of servicing fee (PNI), 

218–219
sum, 219

Projected interest payments, reinvestment interest 
(earning), 299

Projected monthly cash flow, 216
computation, formulas, 216–219

Projected monthly interest rate, components, 218
Projected monthly principal payment (PMP), 216
Projected monthly principal prepayment (PPR), 

218–219
Projected monthly scheduled principal repayment 

(PSP), 218–219
sum, 219

Projected mortgage balance (PMB), 216, 218
Projected principal repayment, 299
Projected sale price, determination, 288
Prospectus prepayment curve (PPC), 212–213, 240

PSA prepayment benchmark, contrast, 213
Protection buyer/seller, 410
P-STRIPS, 102
Public Securities Association (PSA) prepayment 

benchmark, 209–212
amount, 215
assumption, 213–216, 232, 302
PPC, contrast, 213
prepayment model, 212

Pull to par value, 86
impact, 88

Putable bonds, 78, 196, 273
option-free bond, price/yield relationship, 333e
sale, right, 170
value, 191

Puts
features, 278–279
options, 330
price, 149
provision, 149–150

Quarterly compounding, usage, 10
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Quarterly floating rate payments, actual/360 basis, 
425

Quoted margin, 142–143
change, 145–146
discount margin, equivalence, 164

Random variable, variance, 451
Range notes, 145
Ratchet bonds, 145
Rate duration, 352
Rate shocks, 340–342

duration estimates, 341e
impact, 341–342

Real coupon accrued, 393
Real estate-backed asset-backed securities, 199
Real estate taxes, escrow balance (administration), 

205
Real yield duration, 394
Reconstitution, 39

arbitrage-free valuation, relationship, 101–103
Recovery rate, 239
Recursive valuation formula, application, 188
Reference CPIs, 390e
Reference rate, 142, 401, 405

coupon formula, equivalence, 445
Refinancing rates, 251

simulated paths, 252e
Reinvestment income, 109

assumption, 290
coupon rate, impact, 120–121
taxes, impact, 297–298
usage, 112–113

Reinvestment rate, 287–288
assumption, 294, 297

Reinvestment risk, 248
factors, 120–121

Relative valuation, 399
Relative value analysis, tools, 399
Remaining pool balance, 242
Representative path method, 256
Representative paths, 256
Repurchase agreement, 159

market, security (on special status), 401–402
Repurchase rate, calculation, 160
Required margin, 151
Required yield, term (interchangeability), 79
Reset frequency, 421
Reset margin, determination (issuer discretion), 146
Residential MBS market, 235
Restructuring, 410–411
Retail Prices Index (RPI), 387
Return, sources, 109–113

importance, 292
Reverse convertibles, 284–285
Reverse floaters, 143
Reverse mortgages, 200
Risk assessment, scenario analysis (illustration), 309e
Risk exposure, 411

measurement, scenario analysis (usage), 309–310
Risk floaters, valuation, 152e, 154e

RiskMetrics datasets, 382
Risk profiles, difference, 383
Risky floaters

pricing expression, 151
valuation, 150–157

Rollover alternative, 53–54
Rollover strategy, 45, 53

Scenario analysis, 294, 318
example, 302
illustration, 309
measurement usage, 309–310
results, 310
usage, 301–309, 310–313

Scenario interest rate path, present value (calcula-
tion), 251–254

Scenarios, total return analysis (usage), 301–313
Scheduled amortization, 202
Scheduled bond (SCH bond), 262
Scheduled plus projected prepayments, 299
Scheduled principal repayment, 200, 202

calculation, 202–205
equation, 204–205
example, 215

Sector selection, 400
Securities

arbitrage-free value, provision, 172–173
cash flow, 17

package, 1
rate shocks, 342

Securitized loans, 199
Security Information, bond 30/360 day count, 69–70
Semiannual cash flows, usage, 23e
Semiannual coupon

payment, 93
percentage, 74

Semiannual coupon-paying bond, valuation, 81
Semiannual discount rate, 80
Semiannual-pay bonds, 288
Semiannual rate interest rate, usage, 23–24
Semiannual total after-tax return to maturity, 299
Semiannual total return, computation, 288
Semiannual total return to maturity, 291, 294
Semiannual yield

annualization, 116
doubling, 117

Semiannual yield to maturity, 118
Senior-subordinated structure, usage, 235–239
Senior tranches, 236
Separately traded, registered interest and principal 

securities (STRIPS), 38–39
Actual/Actual, usage, 65

Sequential pay tranches, 222–226
Servicing fee, cash flow (relationship), 205
Servicing spread, 205
Settlement date, 159

impact, 91
Shifting interest

mechanisms, 237–238
percentage schedule, 237
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Short maturity issue, 305
Short rate, Federal Reserve Board, 57
Short-term forward rates

curve, 50e
spot rates, relationship, 50–52

Simple margin, 158
Simulated cash flow, 253e
Simulated paths, 252e, 254e
Simulation, usage, 250–251, 302
Single cash flow

future value, 1–3, 8–9
present value, 4–7

employment, 14
periodic interest rates, usage, 9–10

seasoned months, 215
Single-monthly mortality rate (SMM), 208–212

prepayments, expression, 240
Single-name CDS, 411
Six-month forward rates

derivation, 45–50
formula, 49
short-term forward rate curve, 50e

Soft calls, 279
Sovereign credit risk, differences, 402
Spot curve

bootstrapping, 37–44
key rate shift, 355e
par curve, contrast, 44e
shift, 354–356

Spot rates, 33, 40–43. See also Theoretical spot 
rates
change, key rate change (impact), 353e
curve, 352

yield spread measures, relationship, 
134–137

example, 54, 176e
short-term forward rates, comparison, 50–52
solution, 41–42
usage, 354e

Spread duration
change, 351
usage, 350–351

Spread for life, 157, 158–159
Spread measure, 351
Standard deviation, 451

annualization, 452–454
interpretation, 454–455
volatility, relationship, 179–181

Static cash flow yield analysis, 247–249
Static spread, 135
Step-down note, 196
Stepped spread floaters, 145–146
Step-up note, 196
Stock price

level, 279
risk, hedging, 282–283
volatility, 279

Stress testing, 321, 382–383
Stripped MBS, 238
Stripped securities, 34

Structured notes, 142
Subordinated tranches, 236
Subordination interest, 237
Subordination level, 237
Subprime deals, 235
Subprime loans, 235
Support tranches, 234–235
Swap position

institutional investor entry, 418–419
interpretation, 419–421

Swap rates, 401–402, 418
calculation, 430–431
determination, 434–436
example, 441e
fixed rate payments, 430e
formula, denominator (calculation), 436e

Swaps
counterparties, description, 422e
dollar duration, 445–447
economic interpretation, 446
inception, 424
investor usage, 445
package, 443
payments, computation, 424–425
valuation, 436–440

example, 439e
Swap spreads

determination, 442–443
level, factors, 444–445
primary determinants, 440–445
time series plot, 442e

Swaptions, 456–457
strike rate, 456–457

Tangent line, estimation, 338–340
Taxation, adverse effects, 296–297
Tennessee Valley Authority, linkers, 387
Ten-year Treasury note, Bloomberg Security 

Display, 65e
Theoretical spot rates, 34–44
Theoretical value

determination, 254–255
volatility, relationship, 191–192

30/360, 68–71
Actual/Actual, contrast, 71–74

30/360 day count
assumption, 69
convention, 69–70
examples, 74e
increase, 71
rule, usage, 70
usage, 73

Three-bond portfolio, 127
cash flows, example, 126e
duration dollars, example, 128e

360-day year, importance, 67–68
300 PSA, 209, 234

graphical depiction, 210e
Ticks, price change, 36
Tiered payment mortgages, 200

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



478 Index

Time horizon, 381
Total adjusted margin, 161
Total after-tax coupon payments, 297
Total after-tax income, calculation, 297
Total after-tax return to maturity, calculation, 298
Total cash payments, receipt, 16
Total coupon payments, 298

computation, 287–288, 290
Total dollar contribution, taxes (impact), 296–298
Total dollar return, 118

partitioning, 119
Total future dollars, 118

generation, 293
Total future dollars after taxes, reinvestment rate, 

298–299
Total monthly mortgage payment, 215
Total monthly return, 301
Total present value, computation, 22
Total pretax coupon payments, 297
Total principal payment, 216
Total return, 287

analysis, usage, 302, 304
assumption, 302
calculation, graphical depiction, 289e
computation, 287–290
example, 313e
pattern, 295

Total return to maturity, 291–299
Trade date, 421
Trades (evaluation), scenario analysis (usage), 

302–309
Traditional yield measures, 113–121
Tranches, 221–222

expected final maturity, 227
monthly cash flow, 228e
OAS, sharing inequality, 259
option cost, reduction, 262
payment, 226
principal pay down window, 226
sequential pay structure, 223e

accrual bond class, inclusion, 227e
floater/inverse floater/accrual bond classes, 

inclusion, 229e
total interest payment, 230–231

Treasury coupon security, 247–248
Treasury Inflation Protected Securities (TIPS), 78, 

147, 387–388
Bloomberg Security Description Screen, 

example, 389e
Bloomberg Yield Analysis Screen, example, 

391e
duration, measurement, 395
empirical duration, estimation, 396e
index ratios, 391e
inflation compensation derivation, increase, 

388
positions, 394–395
price, change, 395
valuation, 389–394

Treasury on-the-run issues, benchmark usage, 194

Treasury par curves, off-the-run (usage), 37e
Treasury par yield curve, example, 38e
Treasury spot rates, usage, 96–97

reasons, 97–98
Treasury valuation, price, 100e, 103e
Treasury yield curve, 33

shape, 17–18
spread, 265

Trinomial lattice models (trinomial models), 174

Undated floater, 148
Undiversified VaR measure, usage, 377–378
Upper PSA prepayment assumption, 232
U.S. investor, cash payments receipt, 5
U.S. Treasury bills

Bloomberg Security Display, 66e
yield annualization, 68
yield measures, 128–134

U.S. Treasury bonds
Bloomberg Yield Analysis Screen, example, 

320e
portfolio, example, 348e
priced to yield, 360–361

U.S. Treasury curves, 400–403
U.S. Treasury notes

Actual/Actual (usage), 65
auction, 146–147
Bloomberg Security Description Screen, 

example, 110e, 292e
Bloomberg Security Display, 65e
Bloomberg Total Return Analysis Screen, 

examples, 295e, 296e
Bloomberg Yield Analysis Screen, examples, 

111e, 293e, 320e, 366e
empirical duration, estimation, 396e
maturity, 91–92
strips portfolio valuation, 104e

U.S. Treasury principal strip, 305
U.S. Treasury securities

cash flows, 95e
duration estimate, 341
portfolio, Bloomberg screen (example), 378e
valuation approaches, comparison, 97e

U.S. Treasury strips, 39, 98
curve, 40e

U.S. Treasury yield curve, 401
U.S. Treasury yields

change, absence, 350
level/slope/curvature, 444
noise, 401–402

Valuation
traditional approach, 94–95

Valuation, principles, 77–80
Value, portfolio manager addition, 399–400
Value-at-risk (VaR), 369, 373–383

calculation method, 374–381
extensions, 373
graphical depiction, 374e
implementation, issues, 381–383
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measure, 373, 374
Variance, equation, 459, 460
Variance/covariance, 374–380

method, advantages/disadvantages, 379–380
Volatility

assumption, 250–251
increase, impact, 266
measurement, 179–180
reduction, 261–262
standard deviation, relationship, 179–180
term structure, 58–59
theoretical value, relationship, 191–192

VOL function, Bloomberg screen, 58e
Voluntary prepayments, 251

Wal-Mart, asset swap spread (Bloomberg screens), 
407e, 408e

Weighted average coupon (WAC), 207
percentage, 232
rate, 207, 213

Weighted average life, 221
Weighted average maturity (WAM), 207, 239

duration, 212, 213, 222, 232
Weighted average method, 460–461
When-issued bills (WIB), 130–131
When-issued notes, 35

Yield curve
analysis, 33
dynamics, 57–59
environments, increase, 310
flattening, 383, 400
maturity sector, cheapness (perception), 

304–305
parallel shift, 58
scenario, 312e

flattening, 311–312
probabilities, 312

shape, 352
changes, 57–58, 359

shifts, 295–296, 343, 383
combination, 321
portfolio exposure, 349

slope, change, 311–312, 359
strategy, 45

Yield hog, 249
Yield (internal rate of return), 20–26

annualization, 25–26
computation, 20–24

Yield (internal rate of return) calculation
cash flow, presence, 24–26
semiannual cash flows, usage, 23e
usage, 24025

Yield on a bank discount basis, 129–130

Yields
beta, 281
buyers, 265
change, 361–362

magnitude, impact, 340
decline, 330–331
increase, 337
level, impact, 369e
measures, 109

traditional yield measures, 113–121
spreads, 400–403

difference, 400–401
value, 367

Yield spread measures, spot rate curve (relation-
ship), 134–137

Yield to call, 113, 121–123
Yield-to-call, 20
Yield to maturity, 113, 115–121

measures, 117
limitations, 118–120

relationships, 116–117
Yield-to-maturity, 20, 41
Yield to next call, 121
Yield to put, 113, 123
Yield to refunding, 121–123
Yield to worst, 113, 123
Yield volatility

assumption, 454
estimation, 451
forecasting, 459–462
importance, 367–369
increase/decrease, 383

Z bond, 227
Zero-coupon bonds, 112

holding-period return, 49
portfolio, 33, 41
valuation, 90

Zero-coupon instruments, 40–41
bond package, 33–34

Zero-coupon securities (Treasury strips), 39
sale, 98–99

Zero-coupon Treasuries, 34
Zero-coupon Treasury bonds, purchase, 53
Zero-coupon Treasury securities, 42
Zero-volatility spread (Z-spread), 135–137

approach, 267
benchmark, relationship, 137
determination, 136e
interest rate volatility assumption, 171
nominal spread, divergence, 137
representation, 136
search algorithm, 255
values, 192–193
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