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ABS. See Asset backed securities
ABX index, 566-568
Accrual swap, 150
Actual/actual conventions, 34
Actual/360 basis conventions, 34
Actual/365 basis conventions, 34
Ad hoc synthetics, 183
All-in-cost, 143-145
Analysts, 27
Annuity factors, 564
defaultable, 563
risky, 494, 497
Arbitrage, 40-41, 88-89, 169, 175, 275-276
index, 553-555
Arbitrage equality, 102—-103, 494
Arbitrage-free asset price, 345, 347
risk-neutral dynamics for, 348, 350
Arbitrage-free dynamics, 350, 354-355, 357, 379
for asset pricing, 334
for forward rates, 389-393
stock price, 367
tree models, 335
Arbitrage-free initial conditions, 197-198
Arbitrage-free SDE, 334
Arbitrage-free spread, 556
Arbitrage opportunity, 285
definition of, 319
Arbitrage strategy, 320
Ask forward outright, 76
Ask price, 101
definition of, 30
Asset backed securities (ABS), 548-550, 638

definition, 548
structure, 549f
Asset/liability management, 515
Asset pricing
arbitrage-free dynamics for, 334
expected return for, 333
fundamental theorem of, 319, 350
Martingale representation, 328
Assets, 111
buying and selling, 11-13
synthetic long position in, 12, 13f, 14f
synthetic short position in, 12, 13f, 14f
Asset swap, 128-129, 490-492, 647
formula for calculating, 491
versus Z-spread, 492
Asset swap spread, 140
At-the-money (ATM), 209
swaption, 618-619
volatility, 452
At-the-money call, 519, 520

B

Balance sheets, 3, 58

Balloon mortgage, 612

Bank clearing system, CHIPS as, 29

Bankruptcy remote SPV, 655

Barrier options, 225-226, 301-306
characterization of, 226
contractual equation for, 302—-305
pricing formulas of, 303, 305
uses of, 305

Base correlations, 585

30/360 basis conventions, 33, 34t
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Basis point, 150
Basis swaps, 128, 409
BDT tree.See Black-Derman-Toy tree
Benchmark bonds, 160
Benchmark spreads, 493
Bermudan swaptions, 528, 532, 535, 543, 625n18
pricing and risk management of, 618n14
Bespoke tranche, 547
characteristic of, 555
Beta, 641-642
Bid-ask spreads, 101, 199
Bid forward outright, 76
Bid price, definition of, 30
Binary options, 297-301
delta and price of, 299
replicating, 298
time value of, 300
uses, 300
Binomial trees, 188, 189f, 355, 357
structure, 198
Black-Derman-Toy (BDT) tree, 355, 362
calibrating, 359-360
complications, 363
specifying dynamics, 357
variance of Libor rate, 357-358
Black-Scholes assumptions, 348, 453, 517
Black-Scholes equation, 219

Black-Scholes formula, 222, 226228, 368, 369, 418,

453, 454, 462-463, 520

to bond PDE, 258-260

and dividends, 369

option price from, 463
Black-Scholes implied volatility, 433, 434
Black-Scholes partial differential equation, 442, 450
Black-Scholes volatility, 520, 521
Bond

benchmark, 160

buying defaultable, 6-7, 6f

buying default-free, 2—4, 3f

maturity, 91

on-the-run, 160

parameters of, 146t

PDE, 256-258

pricing equations for, 356
Bond cash flows, 491
Bond convexity trades, 250

from Black-Scholes to bond PDE, 258-260

costs, 256

delta-hedged bond portfolios, 253-256
Bond equivalent yields, definition of, 33
Bond futures contracts, swaps in, 141-142
Bond market replication, 87-88
Bond position, 165

arbitrage approach, 169

asset swapping, 168

risks and pricing aspects, 168-169

subtle risk in, 167
Bond price indices, 279
Bond prices, 102

quoting, 31

quoting yields of, 31-33

Breeden-Litzenberger theorem, 446-449
proof, 449-450
using dirac delta function, 449
Brokers, 27
Butterfly position, 295, 296f
Butterfly shifts, 160
Butterfly trades, 160

C

Calibration, 354
tree, 355, 359-360
Call overwriting, 288
Cancellability, 567
Cap-floor volatility, 417, 433
Capital asset pricing model (CAPM), 640
Capital controls, 64—65
Capital gain, 11, 115, 121, 121f
Capital loss, 72, 115, 121, 121f
Caplet price, 361-362
and smile, 630
Caplet’s payoff, 531
CAPM. See Capital asset pricing model
Caps and floors, 471, 626—630
contractual equation, 628
forward, 626
pricing, 628-630
Cap volatility, selling, 530-532
Carry cost, 72-75
Cash-and-carry arbitrage, 171
Cash bonds, measuring credit risk of, 490-492
Cash flows, 48-51, 49f, 117, 136f, 145f, 218, 485f,
486f, 645, 655f
bond, 491
characteristic of CDS, 555n13
choosing, 654-655
credit swaps, 123f
default-free, 48f, 123f
definition of, 48
with different credit risks, 50, 50f
in different currencies, 49, 49f
with different market risks, 49-50
with different volatilities, 50
of equity swap, 115
equivalence of, 376-377
exchange of, 50, 50f, 118, 119, 119f, 125, 135,
135f, 136f
at expiration date, 219
floating, 125f, 133-134, 376
for forward loan, 86f, 93f
of FRA, 136, 376f, 377
generated by forward prices, 73
index, 553f
of interest rate swap, 119
Libor-based, 121, 487
positive and negative, 55, 86f
of risky bond, 484, 484f
securing, critical step, 655-656, 656f
of spot loan, 93f
swaps, 135f, 374, 377
time equity-linked, 121



time value of, 2, 377
value of, 57
Cash injections, 179
Cash settlement, 164
CB. See Convertible bond
CBO. See Collateralized bond obligations
CBOE S&P500 Volatility Index (VIX), 440
CD. See Certificates of deposit
CDF. See Cumulative distribution function
CDO. See Collateralized debt obligations
CDS. See Credit default swaps
Certificates of deposit (CD), 57
Ceteris paribus, 58
Cheapest-to-deliver (CTD), 159, 175
Chicago Board of Options Exchange (CBOE), 208,
208t, 322
Chicago Board of Trade’s (CBOT), 26, 70-71, 265
CHIPS, bank clearing system as, 29
Chooser options, 224-225
Classical case, 596-597
contractual equation, 596
Classic repo, 160-161, 161f
Clearing members, 26
Cliguets, 518-520
structure with built-in, 522-523
CLN. See Credit-linked notes
CLO. See Collateralized loan obligation
Closed-form formulas, 222, 260, 346, 354
CMDS. See Constant maturity default swap
CMS. See Constant maturity swaps
Collateral, 165
specialversus general, 159, 175
Collateralized bond obligations (CBO), 549
Collateralized debt obligations (CDO), 548-550, 572
classes, 549
forward start, 501
structure, 549f
unfunded, 550
Collateralized loan obligation (CLO), 549, 572
Commercial paper (CP), 57
definition of, 126
Commodities, 37
cost of carry and synthetic, 72-75
futures contracts on, 54
Commodity-linked interest rate swap, 150
Commodity swaps, 6, 115, 122
types of, 122
Conditional expectation, 258
Constant maturity default swap (CMDS), 501-502
Constant maturity swaps (CMS), 129, 265, 399,
528-529
convexity adjustments, 403-404
example of, 400f
pricing, 403-404
Constant maturity swaps-linked note, 534-537
contractual equation, 535-537
Constant maturity swaps-linked structures, 533-534
Constant maturity swaps rate, 533, 534, 536
Constant maturity swaps spread note, 537-538
contractual equation, 541
engineering, 538-541
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Constant proportion debt obligation (CPDO), 560
Constant proportion portfolio insurance (CPPI), 595,
597-599

advantage of, 597

application of, 602

dynamic adjustments, 603-604

dynamic modeling, 599-601

initial position, 602—-603

investment, 597

numerical example, 602—604
Continuous discounting, defined, 33
Continuously compounded rates, 365, 366
Continuously compounded yield, defined, 33
Contractual equation, 59-60, 60f, 73f, 90f, 131, 172,

177, 461, 483

applications of, 60—66, 91-92

for barrier options, 302—-305

caps and floors, 628

classical case, 596

CMS-linked note, 535-537

CMS spread note, 541

convertible bond, 648

in creating synthetic CDS, 388-489

equity products, 530

FRA, 95-96

in negative basis trades, 489—490

swaptions, 619
Convergence trade, 83-84
Convertible arbitrage funds, 44, 647
Convertible bond (CB), 645, 647, 649f, 652—-653

contractual equation, 648

purpose of, 652

trader, 139, 140

warrants and, 653
Convertibles, 646-649

adding default risk, 647-648

complex structures, 652

engineering defaultable, 648-649

with no default risk, 646—-647

using, 652-653

variations, 650-651
Convertibles callable, making, 651-652
Convertible-warrant structures, 652
Convexity, of long bonds, 275-276
Convexity adjustments

CMS, 403-404

and in-arrears swaps, 404-405
Convexity by design, 263
Convexity gains, 15
Correlation smile, 585
Correlation trading, 555, 579-581, 584-585
Counterparty risk, 10, 26
Coupon bonds, 104
Coupon washing, 170
Covariance, 397
Cox-Ingersoll-Ross (CIR) model, 261
Cox-Ross-Rubinstein (CRR), 336
CP.See Commercial paper
CPDO.See Constant proportion debt obligation
CPPI.See Constant proportion portfolio insurance
Crack spread swap, 150



Index

Crash phenomena, modeling, 467-468
Crash protection, 452
Credit contracts, features of, 481
Credit curve, strategies, 499-500
Credit default swaps (CDS), 482-492, 482f, 500,
548, 550, 554, 561
analytics, 494
contracts, restructuring clauses, 493
creating, 483
credit markets, 479-505
versus EDS, 503-504
engineering, 116-117
generalization, 563-566
index, 567
position, unwinding, 498—-499
pricing and hedging, 494
risk premiums, 489
tranche, 503
transaction, unwinding, 498
Credit default swaps (CDS) rates, 482, 493, 496,
505, 551
Credit derivatives, 44
investors, 561
real-world complications, 492-494
types of, 481-482
Credit deterioration, 481
Credit enhancement, 514
Credit inches, 547n
Credit index, 480, 481, 547-548, 550
history of, 569
problems associated with options on, 500-501
setup for, 550-553, 551f
Credit instruments, 37, 50
Credit lines, 9, 20
Credit-linked notes (CLN), 510-511
Credit markets, CDS engineering, 479-505
Credit options, 500-501
Credit option trader, 500
Credit pool, 548
Credit risks, 3, 9, 58, 165
of cash bonds, 490
cash flows with different, 50, 50f
eliminating, 93-94
stripping, 140
Credit sector, 500, 601
role in financial market, 566
Credit spread, over swap rate, 485
Credit swaps, 122-123
cash flows, 123
Creditversus default loss distributions, 562—-563
Cross currencies, 65-66, 66f
Cross-currency swaps, 115—-158e also
Differential swaps
convention for quoting, 408
pricing, 408
principal amounts, 408
CTD. See Cheapest-to-deliver
Cumulative distribution function (CDF), 230
Currencies, 37
cash flows in different, 49, 49f
cross, 65-66, 66f

Currency forwards, 54-58
engineering, 55-56
synthetic for, 60
Currency swaps, 126-127, 127f
characteristics of, 148
components of, 126
versus FX swaps, 148, 150
Currency system, pegged, 80-81
Curve algorithm, 384
Curve-flattening strategies, 452
Curve steepening trades, 416
Custody
definition of, 20, 29
handling, 163
and repo types, 163
Custom made tranche, 547, 547n

D

Danish mortgage bonds (DMB), 634—636
Danish mortgage market, 634
Day-count conventions, 33-36, 35t

actual/actual, 34

actual/360 basis, 34

actual/365 basis, 34

30/360 basis, 33, 34t

30E/360 basis, 33, 34t
Deal, mechanics of, 27-28, 28f
Dealers, 27
Decimalization, 31
Defaultable annuity factor, 563
Defaultable bond, 116, 548

buying, 6-7, 6f

cash flows of, 6f

decomposition of, 484, 487-488
Defaultable convertibles, engineering, 648—-649
Defaultable discount factors, 563
Defaultable DV01, 564
Defaultable securities, classes of, 548
Default correlation, 555, 556

and trading, 579-580
Default correlation movements, 572-575

independence, 573-574

perfect correlation, 575
Default-free bond, buying, 2—-4, 3f
Default-free cash flows, 48f, 123f
Default-free discount bond, USD, 51, 58
Default-free money market deposit, 487
Default-free pure discount bonds, 31-33
Default-free zero-coupon bond, 385
Default loss distribution, 562
Default probability arithmetic, 495-500
Default risk, 481
Delivery versus payment (DVP), 164

definition of, 29
Delta, 228-232, 231t

add up to one, 586-587

calculation, 582

derivation of, 242—-243
Delta-hedged bond portfolios, 253—-256
Delta hedging, 214, 262, 445, 580-581, 584



Deposits, 57
futures contracts on, 54
Deterministic instantaneous volatility, 520
Differential swaps, 409
Digital call option premium, arbitrage-free
value of, 352
Digital caplet, 528, 531
Digital CDS, 500
Digital options, 297-301, 474, 517-518
Dirac delta function, 442—443
advantage of, 444
Breeden-Litzenberger theorem using, 449
Directional instruments, 203
Discount bonds, 87, 377
default-free pure, 31-33
from forward rates, 384
payoff diagrams for, 375f
synthetic forZ-denominated, 62
USD-denominated default-free, 51
Discount factors, 57, 375, 377
calculating, 491
Discount rates, definition of, 33
Discount swaps, 128
Discrete probability distribution, 329
Discretization bias, 354
Dispersion effect, 585
Distressed debt funds, 44
Dividend-paying stock, 645
Dollar value, 151
Domestic currency, 363
Domestic risk-neutral measure, 364
Dow Jones CDX, 547
Down-and-out call option, 352
DVO01, 151, 496-498
DVP. See Delivery versus payment
Dynamic delta-neutral option, 422
Dynamic hedging, 445-446
Dynamic proportion portfolio insurance (DPPI), 595,
598, 604-605
Dynamic replication, 178
application to options, 195-197
conditions, 197-198
in discrete time, 187
maintenance and operational costs, 199
mechanics of, 191
models and jumps, 199
of options, 186-187, 187f
principles of, 186
process, 188
real-life complications, 198
volatility changes, 199
Dynamic volatility position, 418-420
example, 420-421

E

30E/360 basis conventions, 33, 34t

ECP.See Euro-commercial paper

EDS. See Equity default swaps

Electronic-outcry exchangeSee Open-outcry
exchanges
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Elementary insurance contracts, 321
and options, 325
and replication, 325
EMTN. See Euro medium term note
Equity, 37, 638
analysis, 638
analytical formulas, 642—-644
comparison of approaches, 638-640
valuation of, 644
Equity default swaps (EDSyersus CDS, 503-504
Equity indices, 279
Equity neutral/hedged strategies, 44
Equity products
contractual equation, 530
engineering of, 644—653
purpose, 644—645
Equity repos, 165
Equity structured products, 515
prototypes, 522-526
tools, 515-520
Equity swaps, 6, 113-114, 120-122
cash flows of, 115
definition of, 120
in fund management, 138
regulations using, 139
tax advantages of, 138-139
Equity swap spread, 115
Equity tranche, 555, 557, 559, 572, 585, 601-604
delta of, 555n15
Eurex, 26, 175
EUR Libor, 268
Eurobond markets, 24-25, 36
Eurobond trade, 36t
Euro-commercial paper (ECP), 25, 57
Eurocurrency deposit, comparison with onshore
deposit, 24
Eurocurrency future contracts, 96—100
hedging FRAs with, 99-100
parameters of, 98-99
Eurocurrency markets, 24
Eurodollar deposit, 36t, 57
Eurodollar futures contracts, 96, 97
CME, 98
comparing FRAs and, 99
convexity between FRAs and, 99
Euro-equity, 25, 638n3
Euro Libor interest-rate futures, 71
Euromarket loan, 89f
Euromarkets, 24-25
Euro medium term note (EMTN), 25
European call options, 348, 446
example, 349
variance-vega of, 424-425
European quanto call, 368
European swaption, 625
EUR/USD quotes, outright forward, 68
Exchange rate, 149, 279
calculating outright forward, 75
forward, 59
spot EUR/USD, 49, 59
USD/JPY, 63
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Exchange rate exposure, 650-651 calculating value of, 110
Exotic options, 205, 296 definition of, 52
barrier option, 301-306 foreign exchange, 51
binary or digital options, 297-301 homogenized, 52
pricing, 473 on individual stocks and stock indices, 54
risk management of, 306 long position on, 53
and volatility smile, 471-475 short position on, 53
Expected returns, asset pricing, 333 Forward exchange rate, 59
Expiration date, 72, 96, 206 Forward Libor model, 379, 385, 391, 398
cash flows at, 219 Forward loans, 85, 85f, 93f, 94
payoffs, 207 cash flows of, 86f, 93f
Extendible swap, 150 replication of, 86—-90
Forward measure, 388-389
F normalization and, 387—-390
Forward points, 69, 70, 75
Fed Funds market, 409n36 quoting, 69, 76
Finance, equivalent of zero in, 109-111 Forward rate agreements (FRAS), 84, 92-96,
Financial Accounting Standard (FAS) 133, 409 266-267, 316, 637, 642
Financial engineering, 158, 315 bid-ask spreads, 101
payoff matrix, 318 cash flow of, 136, 376f, 377
pricing approaches, 316 comparing Eurodollar futures and, 99
pricing framework, 317 contracts, 96
Financial instrument, 1-8 convexities between Eurodollar futures and, 99
Financial market activity, 279 definition of, 94
Financial products, 267, 513 Libor-in-arrears, 379, 400
First-order sensitivities, 184 liquidity of, 384
Fixed all-in-cost, calculating, 144 market-traded, 400-401
Fixed cash flows, valuing, 133 paid-in-arrears, 94, 378-379, 400-401
Fixed-income framework settlement, 100, 101
applications of, 381-383 strips, 96, 100
component of, 375 Forward rates, 97, 102-103, 379
for mark-to-market practices, 382-383 arbitrage-free dynamics of, 390—-393
Fixed income instruments, 37, 643 arbitrage-free SDEs for, 389-390
Fixed-income securities, 385 definition of, 85
Fixed income strategies, 44 determining discount bonds from, 384
Fixed-payer forward swap, 382 for forward loans, 394
Fixed-payer swap, 264 Monte Carlo implementation for, 393-394
Fixed receiver interest rate swap, 485 quotes, 75
Fixed risk, 50 from swaps, 383
Floating cash flows, 133-134 Forward start CDOs, 501
Floating rate note (FRN), 112, 132, 157 Forward swap
Floating risk, 50 fixed-payer, 382
Floating volatility, 428 three-period, 374f
Floor-broker, 27 Forward swap rate as Martingale, 623
Floors, 471 Forward volatility, 517, 520-523
Foreign currency, 363 FRAs. See Forward rate agreements
definition, 350 FRN. See Floating rate note
Foreign exchange (FX) forwards, 408 Fundamental theorem
Foreign exchange (FX)-swaps, 67—-70 applications of, 345-370
advantages of, 67-68 of asset pricing, 319, 350
construction of, 67 economics of, 340-341
currency swapsersus, 148, 150 implications of, 328
for same period, 149f Martingale property, 331
Foreign exchange markets, 287 risk-adjusted probabilities, 328-331
binary option pricing in, 350 Funding
Foreign exchange rates, 350 costs, 656
Foreign exchange structures, 526 long position, 38
Foreign stock, 364, 368 Fund management, equity swaps in, 138
Forward Black-Scholes variance, 521 Futures contracts, 51, 53ee also Forward contract
Forward caps and floors, 626 on commodities, 54

Forward contract, 15, 17, 51-54 on individual stocks and stock indices, 54



on loans and deposits, 54
parameters of, 70-71
on volatility indices, 54

G

Gamma, 232—-234, 233t, 469, 582
definition, 582
derivation of, 243-244
Gamma gains, 205, 584-585
Gamma sensitivity, 582-584
Gamma trading, 238
versusvega, 238
Gap risk, 596, 601, 605
General collateral, 159, 175
Girsanov theorem, 245, 385, 392
Greeks, 228
and PDE, 238
Greeks sensitivities, 39

H

Haircut, 164
Hedge accounting, 409
Hedge funds, 42—-44, 80-81, 439, 4&8e also
Mutual funds
classified, 43-44
convertible arbitrage, 44
credit derivatives for, 44
distressed debt, 44
emerging market, 44
event driven, 44
global macro, 43
long/short, 43
managed futures, 43
volatility, 432-433
Hedge over time, 215-217
Hedging
credit default swaps (CDS), 494
delta, 214, 262, 445, 580-581, 584
knock-out call options, 471
Korean securities houses, 139
quantos, 369
vega, 236
volatility, 422
volatility swaps, 431-432
Hedging positions, 39-40
definition of, 39
Higher-order derivatives, 237
HKMA. See Hong Kong monetary authority
Hold-in-custody repo, 163
Holiday conventions, 35
Hong Kong monetary authority (HKMA), 80
Hybrid equity products, 644
Hybrid swap.See Commodity-linked interest
rate swap

1

iGamma, 582

Immunization, ad hoc synthetics and, 183186

Implied correlation, 572, 577, 578, 585
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Implied volatility, 433, 434, 455, 520
In-arrears swaps
and convexity adjustments, 404-405
special case, 407
valuation of fixed-leg of, 405-407
valuation of floating-leg of, 407
Index arbitrage, 553-555
Index-linked products, 644
Index roll, 500
Initial margin, 164
definition of, 26
Instantaneous volatility, 520, 521
Institutional investors, 43, 265, 399, 439, 572
Interbank money market loan, 110f
Interest income, withholding tax on, 60—63
Interest payments, exchange of, 93f
Interest rate, 30, 69
calculating, 36
differential, 350, 352n
negative, 20-21
Interest rate swaps (IRS), 4, 7, 25, 123-13% also
Noninterest rate swaps
in changing portfolio duration, 140-141
financial engineering of, 129-137
fixed-payer, three-period, 130f
fixed receiver, 485
horizontally decomposing, 130f, 131-134
plain vanilla, 124
quotes on, 148
technical issues of, 142-148
vertically decomposing, 135-137
Interim interest payments, 149
International Accounting Standard (IAS) 39, 409
International Index Company (1IC), 548
Intrinsic value, 209
Invariance of volatility payoffs, 417-423
Investment, liquidated, 11f
Investment grade (IG) index, 548, 552
Investment products, 595
Investors
credit derivatives, 561
institutional, 43, 265, 399, 439, 572
IRS. See Interest rate swaps
Ito’s lemma, 244-245, 367, 444
iTraxx Asia, 547
iTraxx Crossover (XO), 548
iTraxx Europe, 547
iTraxx index, 567
iTraxx tranches, 602
senior and super senior, 555

]

Japanese forwards, 20-21

Japanese Government Bonds (JGB's), 171
Japanese loans, 20-21

Jump-diffusion model, 468

K

Knock-in options, 302
Knock-out options, 301
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Knock-out options ¢ontinued) Market makers, 27, 211, 285
hedging, 471 initial position of, 211-215, 212f
Korean securities houses, hedging, 139 Market order, 28

Market participant, 158
Market practitioner, 158
Market risks characteristics, 3
cash flows with, 49-50
Markets, 23-27
Marking to market, 72, 262
Markov chain, 216n12
Mark-to-market practices, 382—-383, 403
Martingale dynamics, 395, 397

L

LCDS. See Loan-credit default swaps
LCDX, 567-568

LCDX index, 566

Level effect, 527

Leveraged buyout (LBO) activity, 490
Leveraged super senior notes, 502-503

Libor benchmarks, 84-85 Martingale measure, 346, 366
Libor financed bond, 141 Martingale property, 331
Libor funding, 440 Martingales
Libor-in-arrears FRAs, 379 under other probabilities, 332
Libor in-arrears swap, 404 and risk premia, 333
Libor instruments, definition of, 84 Matched-book repo dealer, 163-164
Libor interest rates, 1, 2, 84, 85, 101, 104, Maturity bond, 91
109, 126 Maturity loans, short and long, 91-92
Libor loan, 3 Maturity mismatch, 91-92
Libor plus credit spread, 490 MBS. See Mortgage-backed securities
Libor rates, 355, 374, 385, 391 Measure change technology, 394-396
arbitrage-free paths for, 357, 360 examples of, 399-403
equations, 359 generalization, 398-399
percentage variance of, 357-358 mechanics of, 396-398
Libor swaps, 128 Mezzanine investor, 558
Libor tree, 355 Mezzanine tranches, 502, 555, 557, 558, 560,
pricing functions, 355-356 572,585
LIFFE, 141 Missing asset, synthetics with, 180
Limit order, 28 Missing trades, 29
Liquid bond, 91 Money market deposit, default-free, 487
Liquidity, 199 Money market instrumentSee Fixed income
issue of, 605—606 instruments
Liquid longer-term bond, 182 Money market loan, 8f
Liquid market, 180, 236, 264 Money market problem, 8-11
Liquid options, 324 Money market replication, 89-90, 89f
existence of, 326 Money market synthetic, 56-58, 56f
Loan-credit default swaps (LCDS), Money market yield, 96
567-568 Moneyness, 458—460
Loans, 57 definition, 459
futures contracts on, 54 properties, 427
iqterbank money market, 110f Monte Carlo approach, 346-347
Libor, 3 discretization bias and closed forms, 354
synthetic USD, 10f for forward rates, 393-394
Loan-sales, 657 path dependency, 352-354

Local volatility, 430, 434 pricing binary FX options, 350-352
Log contract, 432 pricing with, 347-349
Long bonds, convexity of, 275-276 real-life complications, 354
Long hedge funds, 43 N Mortgage-backed securities (MBS), 124, 267, 549,
Long position, 37See also Short position 612, 625-626
on forward contract, 53 arbing, 635-636

funding, 38 Mortgage market, 612—617

of market, 38t . :
of market professional, 38t assumptions behind model, 616

Danish, 634
hedging the position, 615-616
M life of typical mortgage, 612—-615
risks, 617
Manufactured dividend, 164 Multi-year index contract, 565

Market conventions, 30-36 Mutual funds, 42
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Name registration forms (NRF), 171

Negative basis trades, contractual equation in,
489-490

Net cash flows, 18

New index markets, 566

New York Stock Exchange (NYSE), 26

nGamma, 584

Noninterest rate swaps, 120-123

NOSTRO accounts, definition of, 20

o

OEX Options, 458t, 466t
Off-floor investors, 285
Oil swaps.See Commodity swaps
Omega, 236
One-touch option, 518
Onshore deposit, comparison with Eurocurrency
deposit, 24
Onshore markets, 23, 25-27
On-the-run bonds, 160
Open-outcry exchanges, 25
Option books, 240
Option contracts, 205
Option engineering, 280
market makers, 283
strategies, 280
synthetic long and short positions, 280-285
volatility-based strategies, 291
yield enhancement strategies, 288
Option payoffs, 444—-446
Option prices, as gamma gains, 450-451
Options, 458t, 466t
at-the-money (ATM), 209
barrier.See Barrier options
binary. See Binary options
chooser, 224-225
convention in, 229
credit, 500-501
definition and notation, 205
digital, 297-301, 474, 517-518
down-and-out call, 352
dynamic replication of, 186-187, 187f, 195-197
elementary insurance contracts and, 325
exotic. See Exotic options
gains and losses, 218-219
knock-in, 302
knock-out, 301, 471
liquid, 324
one-touch, 518
out-of-the-money, 425, 427
prepayment, 267
rainbow, 516, 518
range, 300
retail use of, 209
tools for, 221
touch, 517-518
as volatility instruments, 211-221
Option traders, 204
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Order confirmation, 29

Order settlement, 29

OTC marketsSee Over-the-counter markets
Out-of-the-money options, 425, 427
Out-of-the-money volatility, 452, 464
Out-trades, 29

Over-the-counter (OTC) markets, 25

P

Paid-in-arrears
FRA, 94, 378-379, 400-401
swaps, 125
Paper balance market, 122
Parallel loans, definition of, 65
Par swap, 150
Partial differential equations (PDE), 188, 251, 442
bond, 256-258
and conditional expectation, 258
Greeks and, 238
options gains and losses as, 218
for quantos, 366—367
solution of fundamental, 222
Payoff diagrams, 37—-39, 38—-39t, 277, 290f
Payoff function, 15, 278, 415
Payoffs, 514, 515, 517, 531
PDE. See Partial differential equations
PDF. See Probability density function
Percentage volatility, 348, 350, 454, 464, 469
Pin risk, 285
Plain vanilla interest rate swap, 124
Plain vanilla options, 205, 296
Portfolio duration, changing, 140-141
Position limits, 310
Power Libor swap, 150
Prepayment options, 267
Pricing, 59, 88, 90, 133, 137
assetSee Asset pricing
binary FX options, 350-352
a call with constant spot rate, 348-349
cap, 361-362
caps and floors, 628-630
constant maturity swaps (CMS), 403-404
credit default swaps (CDS), 494
cross-currency swaps, 408
exotic options, 473
functions of Libor tree, 355-356
with Monte Carlo method, 347-349
with PDE approach, 347n3
quantos, 363-365
swaps, 377-380
swaptions, 620-625
and tranche modeling, 556-560
volatility smile, 470-471
Pricing equations, for bond, 356
Pricing framework, 317
application, 322-328
arbitrage opportunity, 319-320
elementary insurance contracts, 326-328
implications of fundamental theorem, 328
w', 323-325
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Prime brokers, 44-45
Principal protection techniques, 595-606
Probability density function (PDF), 230
Proceeds, 147
definition of, 143
Protection buyer, 480, 504
Protection seller, 480, 504
PSA/ISMA global repo agreement, 164
Pure volatility positions, 424-426
practical issues, 426—-427
Put-call parity, 282
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Quantoed foreign asset, 363
Quanto forward, 360, 365, 368
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PDE for, 366-367

pricing, 269, 363-365

real-life considerations, 369
Quanto swapsSee Differential swaps
Quotes, 31

forward rates, 75
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yields, 31-33
Quoting conventions, 68-70, 307-309, 567-568
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Rainbow options, 516, 518
Range accrual notes (RAN), 530
Range option, 300
Rating agencies, 504
Realized volatility, 433
Real-world probability, 600, 638, 641
Real-world trading, complications, 585-587
base correlations, 585
dispersion effect, 585
time effect, 586
Recovery value, 480
Reference asset, 480
Reference name, 480
Regular settlement, 164
Regulatory arbitrage, 27
Relative value strategies, 44
Relative value trade, 440
Replicating bond, 192-195
Replicating portfolio, 47, 60
volatility swaps, 430-431
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bond market, 87-88
dynamic.See Dynamic replication
and elementary insurance contracts, 325
mechanics of, 191
money market, 89—90, 89f
static, 178-179, 179f

Repo collateral, 165, 175
Repo dealer, 159, 163
matched-book, 163-164
Repo markets, 157, 165
Repo rate, 159
Repos, 160
classic, 160-161, 161f
classic repo, 160-161, 161f
equity, 165
hold-in-custody, 163
reverse, 158
sell and buy-back, 161, 162f
versus swaps, 173
synthetics using, 171
triparty, 163
Repo transactions, 157
advantages of, 160
aspects of, 164
cash settlement, 164
categories, 159
regular settlement, 164
skip settlement, 164
synthetic, 172
Repurchase agreement, 158
Researchers, 27
Reset dates, 129, 134
Reverse repo, 158
Risk-adjusted probability, 260
Risk managers, 27
Risk-neutral probability, 347, 351, 387-388, 392
Risk premia, 315
Martingales and, 333
Risk reversals, 286, 460, 474—-475
uses of, 287
Risky annuity factors, 494, 497
Risky asset, 598, 604
Risky bond
cash flows of, 484, 484f
decomposing, 483-487
insurance on default, 489
Risky discount factors, measure of, 492
Risky DV01, 494
Roll
and default risk, 561
and implications, 560-561
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Savings account, 189, 347, 356
domestic, 351, 364
foreign, 364
payoff, 386
SDE. See Stochastic differential equation
Securities clearing firms
Cedel, 29
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Securities lending, 162, 163f
Securitization, 654-657
aspects of, 654
comparisons, 656-657
Self-financing, 192
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Senior and super senior tranches, 572
Settlement, 57

definition of, 29
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Settlement period, 25
Short maturity bonds, 251, 254
Short position, 37, 39t

on forward contract, 53
Skews, 456
Skip settlement, 164
Slope effects, 527
Smile. See Volatility smile
Special-purpose vehicle (SPV), 655
S&P100 index, 456
Spot deposit, 93f, 94
Spot FX transaction, 49
Spot price, 52
Spot rate quotes, 69, 75, 76
Spot swap rates, arbitrage-free values of, 383
Spot swaps, 383
Spread trades, 140
Square root rule, 205n2
Standard currency swap, 268f
Standard equity tranches, 602
Standard index tranches, 555
Standard tranches, 547, 555
State prices, 321
Static replication, 178-179, 179f
Static volatility position, 422—-424
Stochastic differential equation (SDE), 222, 244,
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Stochastic volatility, 468—-469, 521
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Stock price, 5, 350
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case of, 640-642
Stop loss order, 28
Stop-loss strategy, 446
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Straddles, 291, 293
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Straight coupon bond, 645
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yield curve strategies, 527
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equity. See Equity structured products
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Super senior tranches, 502, 556, 560
Swap contract, 118
Swap curve, 124, 384, 385, 533, 538, 602, 625
Swap logic, 109-112
Swap markets, 157, 611
quotes, 146t
Swap measures, 331, 612, 620-622
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arbitrage-free value of, 378, 381
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formula, 378
interpretation of, 378-379
liquidity of, 384
as Martingale, forward, 623
Swap(s), 137-142, 263-266, 275-276
accrual, 150
asset, 128-129, 490-492, 647
basis, 128, 409
in bond futures contracts, 141-142
cash flows, 135f, 374, 377
CDS. See Credit default swaps
CMS. See Constant maturity swaps
commodity, 6, 115, 122
complex, 129
conventions, 34, 129
in creating synthetic positions, 139-140
credit, 122-123
cross-currency, 115, 116, 408
currency, 126-127, 1271, 148, 150
determining forward rates from, 383
differential, 409
discount/Libor, 128
equity. See Equity swaps
extendible, 150
fixed-payer, 264
framework for, 374-383
futures contracts on, 54
FX. See Foreign exchange (FX)-swaps
in-arrears See In-arrears swaps
Libor in-arrears, 404
noninterest rate, 120-123
paid-in-arrears, 125
par, 150
power Libor, 150
pricing, 377-380
versusrepo, 173
spot, 383
standard currency, 268f
in stripping credit risk, 140
technical uses of, 141-142
three-period forward, 374f
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USD-GBP currency, 146
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vanilla, 404, 405, 406-407

volatility. See Volatility swaps
Swap spread, 130

asset, 140

quoting, 143t
Swaptions, 618-619

Bermudan, 528, 532, 535, 543, 618n14, 625n18

contractual equation, 619

pricing, 620-625

value, 623-625
Swaption volatility, 417, 433, 536

selling, 532-533
SWIFT system, 29
Syndication process, 41-42
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Synthetic assets, 59
Synthetic bond, creating, 91
Synthetic CDS, 488-489
Synthetic commodities, cost of carry and, 72—-75
Synthetic coupon bond, 132, 132f
Synthetic funding cost, 88, 89
Synthetic instrument, 47-51
Synthetic loans, 9

creating, 63—-64
Synthetic outright purchase, 172
Synthetic payoff structures, 309
Synthetic spot operation, 64
Synthetics using repos, 171
Synthetic USD loan, 10f
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Tanaka'’s formula, 444, 451
Target Redemption Note (TARN), 541, 543
TARN. See Target Redemption Note
Tax arbitrage, 27
Taxation, of financial gains and losses, 11-14
Tax problem, withholding, 60-63
Tax strategies, 170
TED spread, definition of, 98-99
Term structure, 102-103
volatility trading, 416
Term structure dynamics, 385
framework, 385-387
Term structure modeling, 383
determining swap rate, 384
discount bond from forward rates, 384
forward rates from swaps, 383
real-world complications, 384-385
T-forward measure, 329
Theta, 236
TIFFE, 26
Total return swaps (TRS), 504-505
equivalence to funded positions, 504-505
Touch options, 517-518
Trading, default correlation and, 579-580
Trading books, definition of, 27
Tranche modeling and pricing, 556-560

Tranches, 480, 555-556
Bespoke, 547
credit default swaps (CDS), 503
custom made, 547, 547n
equity, 555, 557, 559, 572, 585, 601-604
iTraxx, 602
mechanical view of, 556—-558
Mezzanine, 502, 555, 557, 558, 560, 572, 585
senior and super senior, 572
standard equity, 602
standard index, 555
super senior, 502, 556, 560
values and default distribution, 555-556,
558-560, 559f
Treasury bills, 57, 59, 61, 62, 169
synthetic currency forward using, 58
Treasury notes, 98
Treasury strips, 379n6
Tree
Black-Derman-Toy (BDT), 355, 357-358
calibrating, 355, 359-360
Libor, 355-356
trinomial, 336f
uses of, 360-363
Trinomial tree, 336f
Triparty repo, 163
TRS. See Total return swaps
True interest rate swap, 486
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U.S. strips, 104-105
USD funds, effective cost of fixed rate, 147, 148
USD-GBP currency swaps, 146
USD interest rates swaps, 129
USD Libor, 267
USD loans, 8f, 63
synthetic, 10f
USD swap indexyersus 12M Libor, semi,
30/360F, 144t
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Value at risk (VaR)-type risk management, 562
Vanilla call, 471
Black-Scholes PDE for, 259
payoff, 444f
Vanilla swap, 404-405
valuation of fixed-leg of, 406
valuation of floating-leg of, 407
Variance contract, uses of, 432—-433
Variance swapsSee Volatility swaps
Variance swap volatility, 434
Vega, 234-236, 235f, 235t, 419, 420
of European call options, 424-425
gamma tradingersus, 238
hedging, 236
Vega gains, 205
Volatility, 110, 111, 582, 591-593
arbitrage position on, 416
as asset class, 439
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Black-Scholes, 520, 521
Black-Schole’s implied, 433, 434
buying, 514
cap-floor, 417, 433
cash flows with different, 50
definition of, 50, 433
deterministic instantaneous, 520
exchanging fixed, 51f
floating, 428
forward, 517, 520-523
as funding, 440-442
gamma, 525
hedge funds, 432-433
hedging, 422
implied, 433, 434, 455, 520
instantaneous, 520, 521
local, 434
of out-of-the-money options, 452, 464
percentage, 348, 350, 454, 464, 469
realized, 433
stochastic, 468—-469, 521
swaption, 417, 433, 532-533, 536
trading, 15-18
\olatility engineering, 417
\olatility gains, positive, 18
Volatility indices, futures contracts on, 54
Volatility payoffs, invariance of, 417-423
Volatility positions, 291, 416
butterfly position, 295
dynamic, 418-421
imperfect, 418-421
pure, 424-426
static, 422-424
straddles, 292—-293
strangles, 293-295
\olatility rate, 427, 428
\olatility risk, hedging, 422, 424
\olatility skew, 451, 470
Volatility smile, 309-310, 442, 451, 453-456,
625, 630
characteristics of, 456—458
crash, possibility of, 465-468
curvature of, 460
dynamics, 462
effects of, 427, 472
example, 452-453
and exotic options, 471-475
explanations, 462—469
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monotonous one-sided, 456, 457f
nongeometric price processes, 464—-465
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pricing, 470-471

relevance of, 469-470

replicating, 460-462
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structural and regulatory explanations, 469

symmetric, 456, 457f, 460
trading, 470
\olatility spread, 417
\olatility surface, 454, 520, 521
\olatility swaps, 418, 427, 428f, 439
determining fixed volatility, 429-430
floating leg of, 428-429
framework for, 427—-430
hedging, 431-432
replicating portfolio, 430-431
Volatility trading, 16—18, 659—-661
across instruments, 416-417
term structure, 416
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Warrants, convertible bonds and, 653
Wash-sale rules, 11
Weighted average, 378

Wiener process, 222, 335, 350, 390, 391, 395, 430,

454, 467
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Yield curve, 514, 534, 630
flattening of, 452
strategies, 527
Yield/discount conventions, 35t
Yield enhancement, 514
in fixed income products, 529-533
strategies, 288
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Zero coupon bonds, 596, 597, 639
Zero-coupon swap curve, 491, 492
Zero-coupon swap rate, 492
Z-spread
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calculating credit spread, 492



