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estimating empirical PC durations

(second stage), 316–319
estimating principal components

(first stage), 315–316
application to Treasury bond

markets, 295
computing principal component risk

measures, 324–326
complex securities, 324–325
maturity mismatches, 325–326

eigenvectors/eigenvalues, 297, 311,
319–324

limitations, 308–312
static factors arising from dynamic

volatility structure, 308–310
using zero-coupon rate changes or

forward rate changes,
310–312

overview, 10–12
principal component coefficients,

296
principal component durations and

convexities, 300–304
risk measurement and management

with, 304–306
term structure movements and,

295–300
VaR analysis using, 306–308

Put options:
on a coupon bond, duration of

(Vasicek model), 214–215
upper bound on duration vector of,

192–193

Replicating portfolio interpretation,
183

Return-to-maturity expectations
hypothesis, 54

Risk(s), interaction of interest rate risk
with others, 14–15

Savings and loans (S&Ls) bank crisis, 3
Short positions, 86, 92

Slope shifts, 7, 76
Speculation, 13
Spot rates versus forward rates, 49–52
Stochastic process risk, 87
Stock(s):

default-prone securities, 328–331
durations:

and asset and bond durations,
341–345

versus financial and operating
leverage, 345–348

STRIPS, 44
Swaps, interest rate, 218–234

comparative cost advantage, 223
day-count conventions, 221–222
defined, 218
duration vector of, 230–234
financial intermediary, 222–223
introduction/overview, 219–223
motivations for, 223–227
notional amount, total, 218
pricing and hedging with, 227–234
principal amount (notional), 218
swap rate, 218

Swaptions, interest rate, 249–254
American, 250
Bermudan, 250
duration vectors of payer and receiver

swaptions, 253–254
European, 250
payer, Black model for pricing,

251–252
receiver, Black model for pricing,

252–253

Taylor series expansion, 93, 107–110,
111, 270

T-bills. See Treasury bills (T-bills)
T-bonds. See Treasury bonds

(T-bonds)
Term structure of interest rates (TSIR),

44–75, 77–84, 118, 294, 295–300
basic shapes, 53
bond prices, spot rates, and forward

rates, 45–55

394 INDEX

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



accrued interest, 46–49
discount function, 45–46
spot rates versus forward rates,

49–52
yield to maturity, 49

duration vector models and, 118
estimation methods:

advanced, 72–74
basic, 55–72
bootstrapping, 45, 55–60
cubic-spline, 60–67
Nelson and Siegel model,

68–72
hypotheses, 52–55

expectations hypothesis, 53–54
liquidity premium hypothesis, 53,

54
market segmentation hypothesis,

53, 54
preferred habitat hypothesis, 53,

54–55
of instantaneous forward rates,

80–84, 118
movements, to principal components,

294, 295–300
shifts, measuring, 77–84

instantaneous forward rates,
80–84

zero-coupon yields, 77–80
term structure movie, 81
zero-coupon yields, 77–80, 118

T-notes. See Treasury notes (T-notes)
Trading strategies, active, 126
Treasury bills (T-bills), 144,

156–158
futures contracts:

denomination/exchange/open
interest, 144

prices and futures interest rates,
157–158

pricing, 156–157
Treasury bonds (T-bonds):

futures, 144, 158–170, 174–179
cheapest-to-deliver bond,

161–162

conversion factor, 160–161
denomination/exchange/open

interest, 144
duration vector of, 166–170,

174–179
options embedded in, 163
pricing, 163–166

principal component analysis and,
295

yield, 10-year (graph), 314
Treasury notes (T-notes), 144,

170–171

Unbiased expectations hypothesis, 54
U.S. Treasury bills/bonds/notes. See

Treasury bills (T-bills); Treasury
bonds (T-bonds); Treasury notes
(T-notes)

Value at risk (VaR) analysis:
key rate durations, 279–281
principal component model (PCA),

306–308
Vasicek model, 207–217, 331–334,

337
bond price, 337
default-free zero-coupon bond,

331–334
asset duration, 333–334
pricing, 331–333

duration, 207–217
of callable coupon bond,

215–216
of call option on coupon bond,

208–214
of put option on coupon bond,

214–215
of zero-coupon bond, 207–208

extended, 216–217
Volatility:

forward rates versus zero-coupon
rates, 51

implied, 181, 195–196
static factors arising from dynamic

volatility structure, 308–310

Index 395

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



Wild card play, 163

Yield-to-maturity:
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