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Bloomberg Z-DM (zero-discount margin),
145–148, 191

Bond equivalent rate, 16. See also
Investment Rate (IR)

Bond investment strategies
about, 209, 210
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average duration, 209–219, 224, 228,

229
bear steepeners and flatteners, 212–214,

224
bull steepeners and flatteners, 212–214
derivatives overlay strategies, 215, 227,

228
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interest rate swap overlay, 215–218
liability-driven investing (LDI), 226,

227
passive, 209, 218
passive-aggressive, 209, 215–218, 227
rate view, acting on, 211–215
rebalancing, 209, 215, 223, 225, 228
target-duration bond funds, 227–229
transaction costs, 211, 216, 223

Bond portfolios. See also Bond investment
strategies

about, 185, 207
average duration and convexity, 132,

135, 179, 191, 192, 205
average yield, 192–194, 204–207
“barbell” portfolio, 189
basis-point value (BPV), 193, 194,

204–206
big-bundle-of-cash-flow approach, 185,

204, 219, 224
“bullet” portfolio, 189
cash flow yield, 186, 188, 203, 204
convexity, 132, 135, 179, 185, 188–192,

194, 199, 200, 202–207, 225, 247
dispersion of cash flow, 187–190, 199,

202–204, 224, 225, 246
duration, 132, 135, 179, 185–188,

190–194, 199, 200, 203–207, 209
embedded call options, 190–193
example, 194–206
floating-rate notes, 191

internal rate of return, 186, 189, 192,
203, 204, 219, 246

laddering, 189
Macaulay duration, 186–190, 203–205,

221–225
market value, 186–190, 192–194, 199,

203, 204, 206, 207, 217
modified duration, 132, 135, 188,

190–194, 199, 203–205, 207
option-adjusted spread, 191
option-adjusted yield, 192
parallel shift in yield curve, 188, 191,

192, 212
portfolio yield, 186–190, 192, 193,

203–206, 219–221, 223, 225, 246,
247

rebalancing, 209, 215, 223, 225, 228
statistics in practice, 189–194
statistics in theory, 185–189
thought process for application of

statistics, 206, 207
Bond pricing

coupon bonds, 39, 40, 42, 44–50, 63
between coupon dates, 57–60
sensitivity to Treasury yield curve. See

Curve convexity; Curve duration
yield duration and convexity, 108–111.

See also Yield convexity; Yield duration
zero-coupon bonds, 33, 34

Bond reconstitution, 26, 27, 103, 200
Bond yields

after-tax, 63, 65–82
corporate bonds, 35
coupon bonds, 42, 47, 48, 63
10-year Treasury rate (benchmark), 1
terminology, 42
yield to maturity. See Yield to maturity

(YTM)
zero-coupon bonds, 27–34, 38, 45, 48,

96
Bootstrapping technique, 45, 96–100, 102,

133, 166, 170–173, 184, 195
Breakeven rate, 34, 101, 102, 104
Bull steepeners and flatteners, 212–214
“Bullet” portfolio, 189
Butterfly twists, 214, 215, 228
“Buyer” (long the swap), 164
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Call options, 55, 128, 130, 190–192
Callable bonds, 128–130, 186, 191–193,

218
Capital gains and losses

taxation, 65–69, 71, 73–75, 77–81
zero-coupon bonds, 31, 32

Cash flow yield, bond portfolios, 186–190,
192, 193, 203–206, 219–221, 223,
225, 246, 247

CATS (Certificates of Accrual on Treasury
Securities), 25, 26, 45, 79, 103, 114

Certificates of deposit (CDs)
add-on rate (AOR), 3–6
bid rate and asked (offered) rate, 4, 5
commercial paper rate comparison, 2, 3,

7, 8
day-count conventions, 4
periodicity, 5, 6. See also Periodicity
rate quotes, 3, 4
as short-term money market

instruments, 1
C-Linkers (coupon rate link), 137, 138,

149, 151–153, 155–161, 226
“Clean” (flat) price, 58, 60
Commercial paper (CP), 1–3, 6–9, 87, 94,

97
Committee on Uniform Security

Identification Procedures (CUSIP),
26

Consols, 115
Constant-yield price trajectory, 30–32, 34,

36, 69, 74, 75, 77, 219, 223
Consumer price index (CPI), 137,

149–155, 157
Continuous compounding, 29, 30, 38, 51,

92, 93, 113, 168
Convexity

bond portfolios, 132, 135, 179, 185,
188–192, 194, 199, 200, 202–207,
225, 247

curve convexity, 107, 127–135
fixed-rate and zero-coupon bonds, 107
interest rate swaps, 163, 164, 181–184
risk statistics, 56, 107
yield convexity, 107, 109, 118–126, 131,

191
and yield duration, 108–111

Corporate bonds
in bond portfolios, 185, 191, 200, 201,

206, 207, 215, 216, 218
coupon bonds, 39, 40, 45, 47, 55–63
default probability, 56, 57
Ford Motor Co. example, 70–74
IBM example, 60–63, 122–126
tax issues, 65, 68–74, 79–82
U.S. government equivalent, 59, 60
zero-coupon bonds, 23–25, 28–38

Coupon bonds
approximate yield, 50–53
bond pricing, 39, 40, 42, 44–50
bond pricing between coupon dates,

57–60
bond yield, 42, 47, 48, 63
call and put options, 55
continuous compounding, 51
corporate bonds, 39, 40, 45, 47, 55–63.

See also Corporate bonds
coupon rate, 39, 40, 42, 49, 51, 55, 59
coupon reinvestment rate, 47, 53–57,

61–63
coupon reinvestment risk, 23, 53–55
current yield, 49, 50, 52, 53, 62, 63
curve convexity. See Curve convexity
curve duration. See Curve duration
“dirty” (invoice) price, 58
discount price, 39, 40, 42, 49, 50
financing costs, 55
flat price (clean price), 40, 58–62
holding period return, 53, 54
horizon yields, 50, 53–55, 60, 61
implied probability of default, 56, 57, 63
income yield, 49
interest rate, 41–44, 47, 48, 53, 56
internal rate of return (IRR), 47, 48, 50,

52, 61, 62
law of one price, 44
Macaulay duration, 107, 109, 111–120,

122, 123, 125, 127, 131, 134, 135,
223

no-arbitrage pricing, 44–49
overview, 63
par value, 39, 40, 49, 50, 55, 56, 59, 60
periodicity, 48, 51, 53, 55, 61, 63
premium price, 39, 40, 43, 49, 50, 63
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Coupon bonds (Continued )
rate of return, 39, 41–43, 49, 50, 53–55,

62, 63
redemption yield, 49
required rate of return, 39, 42, 53
risk statistics, 56
running yield, 49
simple yield, 50, 52, 53, 63
spot rate, use of to determine yields, 45,

47, 96–105
street convention yield, 51–56, 59–63
supply and demand, 39–44
true yield statistic, 52–54, 63
U.S. government equivalent, 59, 60, 62
yield convexity. See Yield convexity
yield duration. See Yield duration
yield statistics, 39, 44–56, 59, 61–63
yield to maturity (YTM), 39, 44–55,

58–60, 62, 63
Coupon rate, 16, 39, 40, 42, 49, 51, 55, 59,

69, 74, 115, 139. See also C-Linkers
(coupon rate link); Investment Rate
(IR)

Coupon reinvestment rate (CRR), 23, 47,
53–57, 61–63, 86, 104

Coupon reinvestment risk, 23, 53–55, 83,
151–153, 210, 222, 225

Coupon stripping, 26, 103, 104, 114, 200
Credit spreads, 36, 38, 99, 148, 162, 180,

206
C-STRIPS, 26, 27, 44, 200
Current yield, 49, 50, 52, 53, 62, 63, 87,

88, 119
Curve convexity, 107, 127–135
Curve duration, 107, 127–135
CUSIP (Committee on Uniform Security

Identification Procedures), 26

Data and information distinguished, 52,
55, 206

Day-count convention, 4, 9–12, 52, 58–61.
See also Periodicity

floating-rate notes (floaters or FRNs),
138, 140

yield duration and convexity, 112, 113,
121, 123, 131

de minimis OID, 67–70, 77, 79–81

Default loss, 35, 57
Defeasance, 225
Defined benefit plans, 77, 153, 226, 227
Defined contribution plans, 153
Deflation protection, 151
Derivatives overlay strategies, 215, 227, 228
Descriptive statistics, 206, 207, 211, 213
“Dirty” (invoice) price, 58–60, 108
Discount bonds

coupon bonds, 39, 40, 42, 49, 50
original issue discount (OID), 77–79
tax issues, 66, 68–74, 77–79, 81, 82
yield duration, 108, 115, 116

Discount margin, 139–142, 145–149, 241,
242

Discount rate (DR), 3, 6–9, 13, 16–20, 94,
231–235

Discounted cash flow (DCF) analysis, 103
Disintermediation, 12, 13
Dispersion of cash flow, 187–190, 199,

202–204, 215, 219, 222, 224–225,
246–248

Dollar duration, 109. See also Money
duration

Duration. See also Macaulay duration;
Modified duration

bond portfolios, 132, 135, 179,
185–188, 190–194, 199, 200,
203–207, 209

curve duration, 107, 127–135
floating-rate notes (floaters or FRNs),

137, 139, 143, 161
inflation-indexed bonds (linkers), 137,

138, 156–161
interest rate swaps, 179–184

Effective annual rate (EAR), 15
Effective convexity, 130. See also Curve

convexity
Effective duration, 130. See also Curve

duration
Embedded options, 55, 128, 130, 138,

190–193
Equivalent taxable yield (ETY), 79–82
Expectations theory, 86–91, 93, 105, 165,

211
External risk management, 215
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Fair value. See also Valuation
bond valuation, use of implied spot

curve, 102
interest rate swaps, 174–179

Federal Reserve, 3, 12, 13, 25
Financial decision-making. See also Bond

investment strategies
and interest rates, 1
yield curves, use of, 99–106

Financial engineering
OID Treasury zeros, 79
STRIPS, creation of, 23–26
TIGRS, CATS, and LIONS, creation of,

25, 26, 79
Financing costs, 55
Fisher, Irving, 226
Fixed margin (quoted margin) on

floating-rate notes, 138–143, 145,
241, 242

Flat price (clean price), 40, 58–62, 72, 75,
120, 125, 130, 143, 144, 186

Floaters. See Floating-rate notes
Floating-rate notes (floaters or FRNs)

about, 137–139, 161, 162
bond portfolios, 191
day count convention, 138, 140
discount margin, 139–142, 145–149,

241, 242
duration, 137–139, 141–143, 145–149,

161, 162
fixed margin (quoted margin), 139–143,

145, 241, 242
interest rate swaps, 164
JP Morgan Chase Bank example,

143–149
LIBOR (London Inter-Bank Offered

Rate), 137–139
Macaulay duration, 141, 142, 145, 241
modified duration, 145–149
negative duration, 138, 142–145, 149,

162
periodicity, 140, 144
premiums, 139–141
pricing formula, 140–142, 241, 242
valuation model, 139–143
zero-discount margin (Z-DM), 145–148,

191

Ford Motor Co. bond example, 70–74
Forward curve

interest rate swaps, 163, 165–167,
170–175, 177–181, 184

LIBOR forward curve, 90, 175, 184
yield curves, 83–86, 90, 91, 99, 100,

104, 106
Forward rates

implied forward rate (IFR), 83–88,
91–96, 99–102, 104–106, 129, 130

interest rate swaps, 165–169, 172–176
Forward-starting swap, 167
401(k) retirement accounts, 77, 156. See

also Retirement accounts
403(b) retirement account, 156. See also

Retirement accounts
FRN. See Floating-rate notes (floaters or

FRNs)

Hair chart (LIBOR), 90
Heath-Jarrow-Morton model, 168
Holding period rate of return (HPR)

after tax, 78
coupon bonds, 53, 54
and immunization theory, 220, 221
and liquidity preference theory, 88
money market interest rates, 6, 9, 21, 22
zero-coupon bonds, 30–32, 53

Ho-Lee model, 168–170
Horizon risk, 210, 226
Horizon yields

after tax, 78
coupon bonds, 50, 53–55, 60, 61, 104
and yield curves, 87, 104, 105
zero-coupon bonds, 24, 30–35

Hull-White model, 168

IBM bond example, 60–63, 75, 76,
122–126

Immunization strategy, 158, 210, 218–226,
228, 229

Implied forward rate (IFR), 83–88, 91–96,
99–102, 104–106, 129, 130

Implied probability of default
coupon bonds, 56, 57, 63
zero-coupon bonds, 24, 35–38

Implied spot cone, 104
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Implied spot curve, 83, 96, 98–104, 133,
178, 179, 184, 200, 207

Implied spot rate
interest rate swaps, 163, 165–167,

170–173, 175–179, 184
yield curves, 83, 96–106, 133

Income yield, 49
Individual Retirement Accounts (IRAs), 25,

26, 77. See also Retirement accounts
Inflation-indexed bonds (linkers)

about, 137, 138, 161, 162
C-Linkers (coupon rate link), 137, 138,

149, 151–153, 155–161, 226
consumer price index (CPI), 137,

149–155, 157
deflation protection, 151
duration, 137, 138, 156–161
inflation measurement and reporting

issues, 149
internal rate of return (IRR), 150, 151,

153, 155, 156
Macaulay duration, 157–160
market growth, 149
P-Linkers (principal link), 137,

149–161, 225, 226
taxation, 153–156
threshold inflation rate, 154, 155
U.S. Treasury Series I Savings Bonds

(I-Bonds), 153
U.S. Treasury TIPS, 149–151, 157, 160,

225
yield beta, 160

Interest income
accrued interest, 58
change in price associated with passage of

time, 32
taxation, 13, 65–69, 72, 74, 77–81, 154,

243
tax-exempt, 79–81

Interest rate
coupon bonds, 41–44, 47, 48, 53,

56
money market. See Money market

interest rates
risk. See Interest rate risk
sensitivity. See Yield convexity; Yield

duration

swaps. See Interest rate swaps
term structure of interest rates. See Yield

curves
Interest rate forwards and futures, 168–170
Interest rate risk

bond portfolios, 204–207
in duration-matching immunization

strategy, 222
and floating-rate notes, 137, 138
hedging, 104, 105, 163. See also Interest

rate swaps
and immunization strategy, 210, 218,

222, 224
maturity date decision-making, 101, 102
target-duration bond funds, 228

Interest rate swaps
about, 163, 164
bootstrapping implied spot rates, 166,

170–173
“buyer” (long the swap), 164
convexity, 163, 164, 181–184
duration, 179–184
floater pricing, 164
forward curve, 163, 165–167, 170–175,

177–181, 184
forward rates, 165–169, 172–176
forward-starting swap, 167
implied spot rates, 163, 165–167,

170–173, 175–179, 184
interest rate forwards and futures,

168–170
interest rate risk, 163, 173
mirror swaps, 177
negative convexity, 164, 183
negative duration, 164, 179, 181
notional principal, 164–167, 174–179,

181, 217, 218
overlay, 215–218
pay-fixed swaps, 169, 179–181, 210,

216, 217
plain vanilla, 163, 167, 170, 173–175,

179, 217
pricing, 163–167, 173, 174, 184
receive-fixed swaps, 179–181, 210, 216,

217, 227
“seller” (short the swap), 164
valuing, 163, 174–179, 184
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varying notional principal swap, 167
zero-sum game, 163, 164

Internal rate of return (IRR)
bond portfolios, 186, 189, 192, 203,

204, 219, 246
coupon bonds, 47, 48, 50, 52, 61, 62
inflation-indexed bonds, 150, 151, 153,

155, 156
Internal Revenue Service Publication 550

(Investment Income and Expenses),
66, 74

Internal risk management, 215
Investment Rate (IR), 16–20, 232–235

Japanese simple yield, 50. See also Simple
yield

JP Morgan Chase Bank, floating-rate note
example, 143–149

Laddering, 189
Law of one price, 44
Liability-driven investing (LDI), 226, 227
LIBOR (London Inter-Bank Offered Rate)

add-on rate quote basis, 3
floating-rate notes (floaters), 137–139
hair chart, 90
and money market interest rates, 1

Linkers. See Inflation-indexed bonds
(linkers)

LIONS (Lehman Investment Opportunity
Notes), 25, 26, 45, 79, 103, 114

Liquidity
money market instruments, 1, 8
P-STRIPS, 27

Liquidity preference theory, 88, 89, 91, 105
Liquidity premium, 88, 89
Long-term bond markets, 1
Loss severity, 37. See Recovery rate

Macaulay, Frederick, 109, 127, 214, 226
Macaulay duration

bond portfolios, 186–190, 203–205,
221–225

and convexity statistics, 109, 111–113,
118–120

and curve duration and convexity, 127,
131, 134

equations, 109, 111, 112, 115, 118, 179
fixed-rate and zero-coupon bonds, 107,

109, 111–120, 122, 123, 125, 127,
131, 134, 135, 179, 223

floating-rate notes (floaters or FRNs),
141, 142, 145, 241

IBM bond example, 122–126
inflation-indexed bonds (linkers),

157–160
interest rate swaps, 179–183
and maturity relationship, 115–118
and modified duration, 109, 113, 135
perpetuity bonds, 115
and spot duration, 127
and yield convexity, 118–120
zero-coupon bonds, 113, 114, 131

Macroeconomic factors, 33, 139
Market discount bonds. See Discount bonds
Market value

bond portfolios, 186–190, 192–194,
199, 203, 204, 206, 207, 217, 223,
246

“dirty” (invoice) price, 58–60, 108
floating-rate notes, 141–144, 146, 162,

241
interest rate swaps, 176, 177, 179–181
sensitivity of to change in interest rates.

See Convexity; Duration
Merrill Lynch, 25, 26
Microeconomics, 33, 85, 139
Mirror swaps, 177
Modified duration

approximation formulas, 120–122, 134,
145, 147, 148, 192

average portfolio modified duration, 132,
135, 191, 192

and bond investment strategies, 211,
213, 216, 218, 219

bond portfolios, 132, 135, 188,
190–194, 199, 203–205, 207

and convexity statistics, 109–111, 113,
117–120

and curve convexity, 127–135, 191, 207
equation, 109
Fannie Mae callable bond example,

128–130
floating-rate notes, 145–149
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Modified duration (Continued )
IBM bond example, 122–126
inflation-indexed bonds, 160
interest rate swaps, 181
and liability-driven investing, 226, 227
and Macaulay duration, 109, 113, 135
zero-coupon Treasury STRIPS example,

131, 132
Monetary Control Act of 1980, 13
Money duration, 109, 110, 125, 193. See

also Modified duration
Money market certificates (MMCs), 12, 13
Money market implied forward rate, 93–96
Money market instruments, 1, 4. See also

specific types of instruments
Money market interest rates

about, 1
add-on rates, 3–13, 19–22, 94, 96
annual percentage rate (APR), 5, 7, 9, 14,

15, 17, 19, 20, 22
day count conventions, 4, 9–12
discount rates, 3, 6–9, 12, 13, 16–20,

94–96, 231–235
hourly interest rates, hypothetical, 20–22
Investment Rate (IR), 15–19
long-term bond markets, 1
money market certificates, 12, 13
overview, 22
periodicity, 5–10, 13–15, 18–22
rate quotes, 3, 9, 22. See also Add-on rate

(AOR); Discount rate (DR)
rate spread, 22
semiannual bond basis (SABB), 19–22
short-term money markets, 1
time value of money, 2–4, 22

Municipal bonds, 1, 58, 65, 79–82, 127,
185, 225

Negative convexity, 130, 164, 183
Negative duration

floating-rate notes, 138, 142–145, 149,
162, 164

interest rate swaps, 164, 179, 181, 216
occurrence of, 109

No arbitrage assumption, 44–47, 98,
102–106, 129, 133, 167, 191, 192,
200, 207

“No money illusion,” 43
Nonparallel shifts, 127, 207, 212–214, 224
Notional principal, 164–167, 174–179,

181, 217, 218

OAS convexity, 130. See also Curve
convexity

OAS duration, 130. See also Curve duration
Option-adjusted spread (OAS), 55, 130,

132, 191
Option-adjusted yield (OAY), 55, 130,

192
Original issue discount (OID) bonds,

67–70, 77–81

Par curve, 98, 129
Par value

and bond taxation, 66–72, 74, 75, 77,
79, 80

coupon bonds, 39, 40, 49, 50, 55, 56,
59–61

floating-rate notes, 138–143, 148, 164,
191

inflation-indexed bonds, 150, 151, 153,
155, 159–161, 199

interest rate swaps, 164, 170, 173,
178–180, 182

and yield curves, 98, 99, 104, 105
Parallel shift in yield curve, 188, 191, 192,

211, 212
Passive bond investment strategies, 209,

218
Passive-aggressive bond investment

strategies, 209, 215–218, 227
Pension plans, 77, 89, 153, 226, 227. See

also Retirement accounts
Periodic rate of return. See Periodicity
Periodicity

conversions, 6, 8, 12–15, 21, 39, 51, 63,
144

coupon bonds, 48, 51, 53, 55, 61, 63
floating-rate notes (floaters or FRNs),

140, 144
interest rates, 5–10, 18–20, 22
Investment Rate calculation for T-bills,

18, 19
yield curves, 83–85, 91–93, 97, 101
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yield duration and convexity, 111–113,
119, 121, 132

zero-coupon bonds, 23, 27–30
Perpetuities, 115, 116
Plain vanilla interest rate swaps, 163, 167,

170, 173–175, 179, 217
P-Linkers (principal link), 137, 149–161,

225, 226
Portfolio yield, 186–190, 192, 193,

203–206, 219–221, 223, 225, 246,
247

Premium bond price
C-Linkers, 161
coupon bonds, 39, 40, 43, 49, 50, 63
floating-rate notes (floaters or FRNs),

139–141, 180
interest rate swaps, 164, 180
liquidity preference theory, 88, 89
taxation, 69, 74–76, 79
yield duration, 115, 116, 125

Price basis, 4, 55
Price of money, 3, 41
Pricing

coupon bonds, 39, 40, 42, 44–50,
57–60, 63

“dirty” (invoice) price, 58–60, 108
flat price (clean price), 40, 58–62, 72,

75, 120, 125, 130, 143, 144, 186
floating-rate notes, 140–142, 241, 242
interest rate swaps, 163–167, 173–174,

184
sensitivity to Treasury yield curve. See

Curve convexity; Curve duration
yield duration and convexity, 108–111.

See also Yield convexity; Yield duration
zero-coupon bonds, 33, 34

P-STRIPS, 26, 27, 44, 194, 198–201,
204

Put options, 55, 190

Rate basis, 3, 4
Rate of return
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