A

absence of arbitrage (AOA) 556, 590

absorbing state 466, 506, 758, 768,
826

accumulated amount 14, 15, 20-26,
43-44, 50-52, 66, 174, 247, 252,
388

accumulated value 10, 102-103, 149,
152, 212, 276, 283, 285, 387

accumulation factor 17, 19-20, 24,
26, 29, 32-34, 38-39, 43, 50, 57-
59, 67-68, 75-78, 82, 88, 110,
192, 232, 242, 298, 304, 315, 319,
321, 357, 365, 367

accumulation function 13

accumulation with fractional
conversion 58

Achard’ s formula 285-286

actuarial interest 236-238, 241, 243,
350

actuarial spread 748-749

additive property 92-93, 491

advance amortization 151, 216, 218-
219, 340-343, 352

advance gradual amortization 216

advance interest spot rate 333

alowed internal investment rate 135

American amortization 154, 228-230,
236, 246, 266

American call option 603-604, 606

American put option 604-605

American type option 553, 591

amortization by drawing 272

amortization in the continuous
scheme 232

amortization of shared loan, 211, 332

amortization of unshared loan 211,
263, 268, 332, 358

amortization operation 140, 215, 233,
237

amortization schedule 218, 222-223,
225-227, 238-239, 257, 264-65,
270, 338-340, 344, 353

amortization with adjustable rate
253-254

amortization with adjustable rate and
prefixed principal amount 254

amortization with advance interest
226

amortization with constant principal
repayment 225, 263-264, 348-349

amortization with delayed constant
installment 221, 255

amortization with indexation of loan
bal ance 256-257

amortization with one final lump-sum
refund and periodic delayed
interest 262

annua advance rate of interest 87
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annual annuity 150-152, 155, 162,
166-170, 183-185, 189, 198-200,
203, 335-337, 370

annual forward accumulation factor
319

annual m/convertible rate 58

annual perpetuity 155, 163, 185

annual rate of discount 48

annual rate of interest 43

Annuity, 138-139, 148-212, 214, 224,
229, 232-235, 242-244, 251, 265,
279, 285, 332-337, 355, 367-
369,793-794, 800, 811-814, 823,
825, 827-828

annuity capital value 149

annuity direct problem 172

annuity-due 148, 150-151, 153-155,
157-158, 161-170, 176, 183, 185,
190-192, 203, 207-208, 234, 335,
811, 813

annuity final value 152, 155, 175,
179, 244, 336

annuity frequency 167

annuity immediate 148, 151-155,
157, 160-163, 165, 167-168, 170,
177-178, 183-186, 189, 191-192,
201, 206-208, 235, 335-336, 369-
370, 811, 813

annuity implicit length 153

annuity in arithmetic progression 205

annuity in geometric progression 207

annuity initial value 139, 149-150,
211, 214, 333-334

annuity installment 151, 155, 167,
176-179, 181, 184, 184-186, 201,
204-206

annuity interval 149-150

annuity inverse problem 179, 206,
211,214

annuity period 148-150

annuity term 149

anticipated gradual amortization 212-
216, 219, 352, 359

anticipated value of the long term
spot rate 647, 650

aperiodic Markov chain 462, 469-470

aperiodic state 462, 507

arithmetic mean 35-36, 44, 54, 77,
112, 114, 1309, 208, 315, 360,
364-367, 369, 371-372, 374

arithmetic mean of maturities 54,
112, 364

arithmetic progression (AP) 179

Asiatic option 601

Asset-liability management (ALM)
400

asset or nothing option 592, 595

associated partial counting process
492

associated total counting process 492

associative mean 54-55

asymmetric information 556, 640

average duration 37

average index of return 38

average maturity 37, 112, 114, 364-
365

average rate 38, 54-55, 76-77

average return time 497

B

backward recurrence time 764, 770,
784, 786, 788-789

bare ownership 105, 107, 160, 217,
223-225, 259, 262-265, 276, 278-
281, 286, 352-355, 358

bare ownership in continuous case
104-105

barrier option 599

binomial distribution 425, 427, 430,
563-565, 617-618

binomial model 557-558, 564, 634

Black-Scholes formula 557, 564, 567

bond 269-287, 290-329, 358-405

bond amortization by drawing 272

bond coupon 276, 292, 366, 555, 668,
744, 762

bond coupon with indexed rate 293

bond coupon with varying rate 293

bond investment 277-278, 641



bond issue at a discount (below par)
270

bond drawing schedule 272

bond issue at a premium (above par)
270, 278

bond issue at par 270, 277

bond issue value 269-270, 273, 284,
291-292

bond market 321-322, 641, 643

bond mathematical life 285-286

bond mean life 272-274

bond mean life at issue date 273

bond nominal value 261, 275-276,
279, 282, 292, 323, 387, 641-642,
644

bond redemption value 266, 269-270,
273, 276, 279, 286-287, 291-293,
297, 299, 312, 359, 371-373, 386-
387, 398-399

bond residual mean life 273-274

bond subscription price 644

bond with adjustable rate 275

bond with incorporated interest 276

bond with premium 276

bond with pre-amortization 276

bond with redemption value higher
than nominal value 276

Borel c-algebra416

Brownian motion 453-455, 518, 521-
522, 525, 527-529, 531-533, 536-
537, 541-545, 549, 569-570, 573,
591, 626, 649, 649, 652, 660-661,
753, 757

C

c/a(current account) 103-104, 113,
129

cadlag stochastic process 449

call option 553-554, 559, 610, 612,
615, 620, 625, 628, 632, 635, 639,
682

call parity formula 682

call put parity relation 574-575, 581,
583, 589

Index 841

capital at maturity 10, 22, 52, 54,
247, 251

cash flow 4, 92, 109-110, 113-114,
116-118, 120, 122, 124-125, 127,
129, 131, 134, 140, 228-229, 272,
299, 358, 364, 375, 386, 403, 405,
641, 726-727

cash or nothing option 592

certain annuity 148-149

charged internal financing rate 135

CICO (continuous input continuous
output) 112-113, 120

CIPO (continuous input point output)
112

circularity 65-66

classical iteration method 120, 123,
143, 145

classical immunization 363, 365, 367,
369, 373, 373, 375, 377-379, 381,
383, 385-387, 389, 391, 393, 395,
397, 399, 401, 403, 405, 407

closed martingale 450

coherence 290-291,294, 298, 300,
304-305, 310-311, 324, 332, 335,
612, 712

coherent market 314-316, 318-319,
352, 358

coherent risk 713, 716

comparison among discount regimes
84

comparison among interest regimes
84

competitiveness 290

complement 74, 76-77, 93, 412-413,
502, 618, 725, 837

complete aternative 124-125

complete market 311

complete probability space 446, 450,
482, 519, 608

completely non-homogenous
dependent renewal process 515

completely non-homogenous semi-
Markov process 508-509, 607

complex operation 92, 108, 321, 332

complex security 298, 301, 310
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conditional density 443-445, 655

conditional distribution of sojourn
time 485-487, 630

conditional expectation 437-439, 441,
450, 484, 522, 610, 612, 671

conditional independence 443, 485,
487

conditional probability 435-437, 439,
467, 483, 485, 608-610, 761

conditional mean of sojourn time
487, 639

conditional tail expectation 717-718

conditional VaR 716-717

conjugated laws 17, 47, 54, 71, 84

constant annuity 184, 191-192, 194-
195, 229, 800, 811

constant coupon rate 358

constant rate 65-66, 135, 165, 179,
190, 193, 230, 287, 338, 358, 360,
826

constraint of elementary closure 256

constraint of financial closure 213,
232,252, 337, 350

contingent annuity 149

continuing accumulation factor 20,
29, 34, 304

continuing discounting factor 22

continuing discounting intensity 22

continuing discounting rate 22

continuing interest rate 20

continuing interest intensity 21

continuous annuity 148, 160, 162,
170, 200, 212, 232, 251

continuous annuity in geometric
progression 199

continuous compound discount
(CCD) 69-73, 76-77, 84, 88, 94

continuous compound interest (CCl)
56,63, 65-69, 71-73, 76-77, 80,
83-88, 94, 102-108, 216, 245, 249

continuous increasing annuity 186

continuous Markov process 495

continuous payment flow life
amortization 242

continuous random variable 418

convergence in probability 520, 523,
527, 535, 652

convertible bond 274-275

convexity 36, 64, 375, 377-381, 384,
402

convolution product for matrices 488

correction factor 166-171, 174-176,
184, 197-199, 201, 203, 285

correlation matrix 543

corresponding operation 15

cost rate 79, 113, 116, 128, 133-136,
138, 229-231, 236, 261, 266, 272

counting process 491-492, 511

coupon bond 292-293, 299, 322, 324,
386, 398

cover of single liability 392

cover of multiple liability 400, 402

Cox-Ingersoll-Ross (CIR) model 641,
649, 655, 666, 679, 683-684

Cox-Ross-Rubinstein (CRR) model
557, 564, 567, 569, 571, 573,
607-608, 610-611, 616-617, 634

credit rating 754, 756, 758-761, 831,
833-835

credit risk Merton model 744, 749-
750, 752

criteria of absolute preference 5

criterion of the internal rate of return
116

criterion of the present value 115,
133, 266

critical time 389, 392-394

curve of equilibrium 131

D

decisions according to the IRR
criterion 120, 122, 124-125, 134

decisions according to the PV
criterion 116, 118, 120, 122, 133

decomposability 23-26, 29-30, 39,
64, 77, 93, 102, 108, 111, 149,
152, 158, 172, 192, 205, 238, 289,
305, 332, 365

decomposable law 27, 29-30

decomposition theorem 465-466
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752-753, 762

deferred annuity 334-335, 825, 827

delayed amortization 151, 217, 263,
270, 338-340, 342, 345, 352-353

delayed amortization with constant
principal repayments 263

delayed annuity 149, 154, 160

delayed forward interest rate 319

delayed gradual amortization 214

delayed interest forward rate 333

delayed interest spot rate 333

delayed renewal process 497, 502

delta coefficient 577

delta convexity 377-378, 380-381

De Morgan'slaws 413

density function 417, 427, 431-434,
444, 655, 757

derived quantity 11, 19

deterministic Ornstein-Uhlenbeck-
Vasicek (OUV) model 647

dichotomic method 86, 88, 141

difference operation 126-127

differential equation of accumulated
value 102

diffusion process 550, 552, 649, 751

discharged debt 214, 233, 237-238,
243

discount 10, 14-15, 18-19, 22, 24, 26,
29-30, 32-34, 37-54, 64, 66, 69-
70, 73-77, 83-84, 87, 89, 94-95,
102, 107-109, 149-152, 154, 166,
172-175, 181, 191, 194, 200, 205
206, 209, 211, 234, 238, 242, 259,
270, 273, 278-279, 292, 294-295,
298-299, 305, 313, 315-317, 321,
327, 331-332, 335, 344, 347, 349-
351, 354, 360, 365, 367, 373, 386,
391, 405, 643, 792-794, 800, 818

discount factor 75-76, 108, 151, 191,
234, 242, 294, 298, 302, 305, 316,
331, 335, 344, 347, 349-351, 365,
405, 792-793, 818

discount intensity 30, 45, 48-49, 69-
70, 73-75, 173, 327

Index 843

discount law 15, 24, 29-30, 73, 109,
149-150, 172, 175, 211, 295, 365,
373

discount rate 45-46, 48-49, 52, 69-70,
73,75, 87, 95, 151, 173, 206, 209,
259, 316-317, 386, 643

discounted cash flow (DCF) 109, 358

discounted value 10, 13-15, 45, 292

discounting function 13

discounting operation 13-14, 23

discrete compound interest (DCI) 56,
57,79, 211, 221, 258

discrete random variable 418

discrete time homogenous semi-
Markov 483, 638

discrete time non-homogenous semi-
Markov 508-509, 511, 513-514,
770-771

distribution function 416, 419, 424-
425, 428, 430, 432, 443, 486, 566,
618, 705, 735, 766, 775-776

Doob’ s theorem 452

down-and-in option 599

down-and-out option 599

downward credit risk problem 743

drift 526, 540, 551-552, 597, 661-663

duration 5, 32-34, 37-38, 41-43, 58,
74, 138, 150, 157, 175, 185-186,
366, 368-385, 394-396, 398, 402-
406, 727, 743, 764, 768, 771, 792,
794

duration of second order 502

dynamic evolution of arating 756

E

economic behavior 4, 290

efficient frontier 688, 691, 693, 695-
697, 699-701, 726

efficient market 555, 568-569, 574-
575, 587

efficient portfolio 688-689, 692-693

elasticity 377, 578

elasticity coefficient 578

elementary closure constraint 236



844 Mathematical Finance

embedded Markov chain 484, 505,
630, 765, 776

emerging cost 128, 266

equality of present values 727

equivalencerelation 15, 23, 25, 27-
28, 58, 70, 220, 355, 462

equivalent amount 11, 147

equivalent discount rates 42

equivalent discount and interest rates
42

equivalent intensity in fractional
conversion 59

equivalent intensity of interest 29,
762

equivaent interest rates 51, 79

equivalent rate in fractional
conversion 59

ergodic Markov chain 619

ergodic result 470

European call option 610, 615, 620,
628, 635

European put option 605-606

European type option 553

event 28, 148, 234, 412-413, 416,
425, 435-437, 439-440, 446-447,
483, 706, 713, 760, 814

ex-ante yield 386

exchange factor 17-18, 25-26, 30, 32-
34, 37-38, 40, 52-55, 83, 92, 94,
96, 98, 107, 172, 289

exchange horizon (e.h.) 294

exchange law 13, 15-19, 25-30, 32,
37, 40, 91, 93, 96-98, 100, 103-
104, 106-107, 109, 147, 149, 151,
204, 211, 242, 321, 327, 366

exchangeable supplies 92

ex-coupon price (ECP) 293

exercise price 553, 558, 570, 574-
578, 581, 587-588, 591-593, 595-
596, 601, 605, 610, 617, 620, 622,
628, 632-633, 635-636, 639, 681-
683, 734, 745

existence and uniqueness of IRR 108-
109, 120

ex-interest price (EIP) 293

exotic option 553, 588

expected shortfall 717

expected value 100, 273, 560

exponential regime 39-40, 64, 66, 69,
74,94, 115, 253, 259, 319

exponential accumulation law 69

ex-post rate 280, 283, 386

extended semi-Markov chain 482-
483

extended semi-Markov kernel 483

external allowed return rate 134

external charged cost rate 134

=

fair contract 14

filtered probability space 447, 454,
517, 525, 545, 568, 591, 633, 649,
660, 667, 704, 753

filtration 446, 448, 453-454, 534,
568, 591, 626

final fairness curve 131, 137

final result criterion (FR) 133

final value (FV) 152, 266

financial law of three variables 16

financial law of two variables 17, 99

financial operation 22, 24, 32, 38, 42,
91, 97, 105, 107-109, 114-115,
138, 224, 258, 271-272, 292, 302,
331, 792, 812, 835

financial operation with continuous
flow 97

financial project 92, 117

financial rate risk 387

financial supply 4, 91

first passage time 463-464, 503

Fisher's equation 165, 194, 256

Fisher Weil theorem 396, 402

fixed rate amortization 212-213

fixed strike average option 601

flat rate structure 332-333, 408

flat structure 41, 66, 109, 115, 147,
296, 313, 319, 331

flat yield curve (FYC) 366, 373, 386,
401, 648

flat yield curve duration 366



floating strike average option 601

flow 4, 11-12, 55, 62, 65-66, 91-92,
97, 102-104, 109-110, 113-114,
116-118, 120, 122, 129, 131, 134,
140, 148, 158, 160-162, 179, 199-
200, 203-204, 224, 228-229, 232-
234, 242-244, 251-252, 272, 299,
337, 339, 341, 358, 364, 375,
379-380, 386, 396, 405, 643-644,
726, 825

forward contract 303-304, 324

forward discount rate structure 316-
317

forward intensity 307

forward present value 333

forward price (f.p.) 279, 282, 302,
305, 314, 316, 331

forward price structure 316

forward rate 319, 333, 340, 342, 344,
347, 349, 351-352, 354, 357, 658,
661

forward return at maturity 333

forward structure 306, 314, 317-320,
325-326

forward value of a zero-coupon bond
659

fractional accumulation with
frequency m 58

fractional annuity 157-158, 160, 1686,
169, 174, 185, 204, 279, 285

fractional increasing annuity 184-186

fractional perpetuity 159, 185

free lunch 556, 558-559

French amortization 221-225, 227,
229-230, 246, 254-257, 283

French amortization with adjustable
rate 254

fundamental quantity 11

funding 150, 153, 175, 179, 195, 211,
213, 215, 217, 219, 221, 223, 225,
227-229, 231, 233, 235, 237, 239,
241, 243-253, 255, 257, 259, 261,
263, 265-267, 269, 271, 273, 275,
277, 279, 281, 283, 285, 287,
331-333, 335, 337, 339, 341, 343,

Index 845

345, 347, 349, 351, 353, 355, 357,
359, 361

funding with constant advance
payments 250

funding with constant delayed
payments 246

funding with continuous payments
251

G

gamma coefficient 578

generalized discount cash flow
(GDCF) 109-110, 358

generalized Vasicek model 647, 658,
662, 664-665

generic operation of funding 244

geometric Brownian motion 569

geometric progression (GP) 190, 221

gradual amortization 179, 212-214,
216, 219, 232, 235, 245, 258, 270,
276, 352, 359

gradua amortization with varying
installment 213

gradual funding 179

Greek parameters 577, 579, 583, 590,
594, 597, 623-624, 734

H

hedging 553, 559, 567-568, 570, 576,
578, 588, 624, 713

hedging portfolio 567-568, 570, 576,
578

hitting time 449, 463, 600

historical (physical) measure 560,
661

Ho-Lee model 658, 662, 666

homogeneity 32, 290, 713, 792, 825

homogenous Markov chain 458, 484,
508, 515, 624, 759, 761, 776

homogenous semi-Markov chain 483,
509-511, 513-514, 631, 637-638,
770-771
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i-convexity 377-378, 380, 384

implicit rates theorem 314

implicit structure of prices 304

incorporated return 108, 117, 277,
292, 304

increasing annuity 180-181, 183-184,
186-187, 189, 205, 370

increasing perpetuity 180

independence 29, 49, 305, 311, 332,
336, 338, 398, 421, 424-425, 436-
437, 440, 442-443, 485, 487, 729

indexed bond 274-275

indicator of an event 439

indifference 4-5, 8-11, 13, 15, 18-19,
25-28, 32, 84-87, 92, 289, 762

indifference curve 8-11

indifferencerelation 4, 8, 13, 15, 18-
19, 25-28, 32, 92, 289

inessential state 463

infinitively divisible securities 290

initial accumulation factor 19, 29, 34

initial discounting factor 22

initial discounting intensity 23

initial discounting rate 22

initial distribution 458, 470

initial interest rate 19-20

initial value (1V) 150, 214

initial yield 386, 388

input and output amounts 112

installment 80, 148, 150-155, 158-
160, 162-163, 165-176, 178-181,
184-185, 188-192, 194-197, 199,
201, 203-205, 207-209, 211, 213,
218, 220-223, 226-237, 235-241,
245-248, 251-257, 264-266, 337-
342

instantaneous continuous rate 658-
659

instantaneous discount intensity time
structure 327

instantaneous discount intensity 69,
327

instantaneous forward rate 658

instantaneous intensity of return at
maturity structure 295

instantaneous interest intensity 23,
75, 303

instantaneous yield curve 662, 663,
665

instantaneous rate 579, 605, 644,
646-649, 659, 667, 749

insurance natura premium 235

integer term value of rates 334

integrand process 518, 525, 535

integrator process 518, 520, 525,
531-532

intensity 12, 20, 43, 94, 156, 223,
291, 332, 375, 621, 762

intensity of return at maturity
(intensity r.m.) 295

interarrival time 489, 491

interest 4, 13, 41, 93, 148, 211, 289,
333, 363, 558, 609, 641, 707, 745,
792

interest conversion 55, 59, 66, 149

interest law 15, 24, 29-30, 33-34, 39,
50, 53, 57, 83-85, 89, 149, 172,
175, 792

interest paid 45, 157, 213, 218-220,
222-223, 225-228, 230, 235-237,
257, 264-265, 338, 340, 342, 344-
347, 349, 351-352, 354-358

interest rate risk 386, 394

interest share 105, 356

internal financial law (IFL) 109

internal rate of costs 229

internal rate of return (IRR) 108, 110,
115-116, 134, 260, 290, 338, 366,
386

intersection 27, 74, 89, 134, 137, 139,
142-143, 412

in the money 563, 587, 597, 599

intrinsic financial value 27

invariance by trandation 40, 713

invariance of duration 727

invariance property 93, 99

investment in the broad sense 112,
114, 122, 139



investment in the strict sense 112-
113, 122

investment operation 111, 244, 360,
387

irreducible Markov chain 474

It6’s formula 529, 531-532, 537-538,
540, 543, 571, 660, 668

[t6’s lemma 529, 538, 549

J

Janssen-Manca-Cinlar model 625

Janssen-Manca-Di Biase formula 638

Janssen-Manca option pricing
formula 621

J-process 484

L

leasing with line interest
compensation 268

leasing with line value compensation
268

Lebesgue-Stieltjes integral 417, 421

life amortization 234-235, 237-242,
244, 337, 349, 351

life amortization with advance
installments 237-238

linear interpolation method 118, 139-
141

linearity 65-66, 205, 298, 312, 422-
423, 521, 655, 668

load factor 713

loan amortization 211, 213, 215, 217,
219, 221, 223, 225, 227, 229, 231,
233, 235, 237, 239, 241, 243, 245,
247, 249, 251, 253, 255, 257, 259,
261, 263, 265, 267, 269, 271-273,
275, 277, 279, 281, 283, 285, 287,
331

|oan operation 13, 253, 266

|oan operation with brokerage by
third party 268

|oan operation with many private
lenders 268

|oan operation with public guarantees
269

Index 847

lognormal distribution 431-432, 566,
569-570, 584, 628, 707, 710, 735,
737

Longstaff-Schwartz model 750

lookback option 588, 601

lost profit 128, 266

L-S transform of matrices (Laplace
Stieltjes) 499

lump sum with only one interest
payment 212

lump sum with periodic interest
payment 212

M

Makeham's formula 258-261, 263-
265, 276, 352

Margrabe option 602

Markov chain 457-458, 462,-463,
465, 469-475, 478, 483-484, 502,
505-506, 508-509, 513, 616, 619,
621-622, 624, 630, 633, 759, 761,
764-765, 776, 812, 822, 832, 836

Markov process 491-492, 511, 513-
514, 607, 631, 637-639, 661, 758,
764, 766, 770-772, 794, 812, 823

Markov renewal equation 500-501

Markov renewal matrix 500

Markov renewal process 487, 491-
492, 511, 765

martingal e 450-453, 455, 521-522,
524-525, 529-532, 535, 573-574,
609-610, 629, 836

maturity 5, 13, 42, 91, 228, 291, 333,
363, 553, 610, 641, 726, 744

maturity date 5, 293, 593, 595, 631,
641-642, 761-762

maturity time 553-554, 573-575, 588,
592-593, 602, 628, 635, 637, 644-
645, 683, 744

mean 32, 44, 97, 160, 229, 295, 333,
363, 427, 464, 497, 533, 556, 611,
650, 688, 705, 796

mean recurrence time 464

measurable space 413, 417, 421, 447

MEDAF model 730-731
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migration 759-760, 767, 771, 831-
832

mixed accumulation with conversion
m times per year 59

mixed accumulation with annual
conversion 57-58

mixed operation 97, 99

mixed project 108, 130-131, 133-137

modified duration 382, 385

monetary amount 4, 11-12, 355

monetary interest rate 193-194

monotonicity 713

Monte Carlo simulation method 654,
657

multi-period Markov option model
616

mutually exclusive financia projects
124

N

NE (north east) 6-7, 321

negative exponential distribution 432

nominal annual interest rate
convertible m times 58

nominal annual discount rate
convertible m times 70

no friction 290

non-homogenous Markov chain 759,
776

non-homogenous Markov process
508, 758

non-homogenous semi-Markov chain
509

non-path dependent option 588

non-risky asset 692-693, 698

non-risky debt 745-746, 748

non-risky interest rate 576, 587, 609,
611-612, 620, 734, 745

normal distribution 427-435, 445,
566, 569, 705-707, 713, 718, 721,
723, 725, 730-731, 734, 753

null set 420

@]
occupation time of state j 467

one period binomial model 558

operation of investment 38, 42

option model with arbitrage
possibility 631

option on a bond with coupon 682

option on extrema 601

option on zero coupon 682

option premium 554, 595

ordinary leasing operation 265

Ornstein-Uhlenbeck-Vasicek (OUV)
model 552, 641, 647, 649

out of the money 563, 587, 597

outstanding loan balance 213-214,
253-258, 260-261, 286, 337-339,
342, 353

P

p-annual perpetuity 163

p-annual temporary delayed annuity
163

partially non-homogenous semi-
Markov kernel 514

partially non-homogenous semi-
Markov process 514

path dependent option 588, 599, 601

perfect capital market 290

periodic repayment 91, 212

perpetuity 148-149, 155, 159-160,
163-164, 180-181, 185-186, 194-
196, 198-200, 204, 234, 370

perspective transitivity 24, 29

physical (historical) measure 560

PICO (point input continuous output)
112,117,124

PIPO (point input point output) 112,
124, 365-366

plain vanillaoption 734

pluriannual annuity 162, 169, 196,
201

pluriannual annuity in geometric
progression 196

pluriannual increasing annuity 189

Poisson distribution 426-427

portfolio 298, 369, 430, 559, 668,
687, 710



positive J X process 481, 625

predictable simple stochastic process
519

preference 4-7, 13, 27-28, 84, 89, 762

present value 10, 15, 22-23, 105,
115-116, 118, 124-125, 127, 130-
131, 134, 149, 151, 165, 181, 234,
259, 322, 333-335, 352, 365-366,
370, 379-380, 382, 386-388, 399-
400, 560, 573-574, 583, 590-591,
609-610, 617, 633, 643, 667, 724,
726-727, 746-747, 749, 794, 796,
799-800, 812, 826, 829

present value of deferred annuity
(PVDA) 154-155, 159-161, 163,
165, 167, 176, 182, 184-185, 198-
199, 205

present value of prompt annuity 333

principal 10, 42, 93, 150, 212, 289,
337, 363, 425, 760

principal repaid 213, 218-220, 22-
223, 225-228, 230, 235-237, 254-
255, 257, 264-265, 338-340, 342,
344-345, 347-349, 351-358

principal share 105

principle of financial equivalence 10

probability distribution 419, 426,
505-506, 619, 633, 637

probability measure 413-417, 419,
437, 550, 557, 560, 573, 591, 610,
673-674

probability space 412, 414, 416-417,
420, 424, 435, 441, 443, 446-447,
449-450, 454, 482, 509, 517, 519,
525, 533, 536-537, 545, 568, 591,
608, 625-626, 633, 649, 660, 667,
704, 753, 765

progressive amortization 221, 229-
230, 266

project final result 129-130

project of pure financing 129-130

project of pure investment 129-130

prompt annuity 149, 196, 333-335

property of price linearity 298

property of proportional amount 17
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prospective reserve (pro-reserve) 97,
100, 106, 115, 215, 233, 388

pure financing project 129

pure investment project 120, 137

pure premium 713

pure project 108

put asset or nothing option 596-597

put cash or nothing option 593-594

put option 553-554

Q
quantile 652, 705, 713, 753

R

rainbow option 602

random variable 417-418, 420, 511,
518, 610, 616, 698, 704, 791, 794,
812

rate as derived quantity 11

rate structure of spot interest 312

rating withdrawn 760

rational discount regime 45

real interest rate 193

realization risk 387, 391

recurrent state 465, 468, 472

Redington theorem 403

reflexive property 15, 27, 33

regular Markov matrix 460

reinvestment risk 387, 390-391

renewal process 487, 489, 491-497,
503, 511, 514-515, 765

renewal time 491

retrospective reserve (retro-reserve)
97, 100, 215, 233, 350, 358, 388

retrospective transitivity 25, 29

return and cost rate (RCR) 134

return rate 108, 113, 116, 124, 128,
134-136, 138, 164, 261, 266, 278-
279, 291-292, 296-299, 304, 326-
327, 358, 620

reward structure 791, 794, 813, 823

rho coefficient 579

right continuity property 446

risk adverse 570, 687-688

risk lover 570, 693
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risk measure 674, 712-714, 716

riskmetrics method 724, 726

risk neutral conditional probability
measure 610

risk neutral measure 560, 562, 567,
573-574, 590-591, 593, 596, 617,
629, 661-663, 675, 745

risk premium 668-669, 672, 676, 699

risky asset 692-693, 698-699

risky debt 744-749

ruin probability 752

S

sample space 411-412, 414-415

secants and tangents method 142

semi-Markov chain 483, 509

semi-Markov kernel 483, 494-495,
513-514

semi-Markov process 492, 511, 513-
514, 607, 631, 637-639, 766, 770-
772,794, 823

semi-Markov process kernel 637

semi-martingale 521, 524-525, 529-
531

sensitivity indicator 380

set of states 768

Sharpe model 728, 730

short selling

simple advance interest regime (SAI)
50, 83, 94

simple delayed interest regime (SDI)
42, 83,94, 173

simple discount regime 290, 297,
301, 305

simple fair operation 93

simple financial operation 13-14, 108

simple operation 92, 321

sinking fund 228, 230, 244-245, 248,
251-252, 356

smile effect 587

smoothing property of conditional
expectation 441, 522

sojourn time 485-486, 496, 505, 630

spot contract 294-295, 301-302

spot intensity 301, 313, 315, 325, 327

spot present value 333

spot price (SP) 279, 294, 304-305,
313, 317, 325-327, 331, 354, 379-
380, 385, 601

spot rate 299-300, 307, 311, 313,
317, 322-323, 325, 327, 333, 345,
647, 649-651, 657, 662-663, 666-
669, 672, 676, 680, 683

spot return at maturity 333

spot structure 305-306, 313-315, 325,
327

spread 18, 52, 79, 86-88, 94, 99, 112,
116, 134, 136, 141, 174, 215, 225,
260-261, 272, 380, 400, 587, 748-
749, 759, 762-763

sguare integrabl e process 535

standard Brownian motion 455, 518,
521-522, 525, 527-529, 531-532,
526, 537, 544-545, 549, 573, 591,
626, 649, 652, 660-661, 753, 757

standard lookback option 601

stationarity in maturity rate 645

stationarity in time rate 645

stationarity in time and in maturity
rate 645

stochastic differential 536-537, 539-
541, 545-546, 549, 571, 573, 626,
655, 657, 668, 752, 833

stochastic differential equation (SDE)
546, 573, 626, 655, 657, 752

stochastic differential of a product
537

stochastic integral 455, 520, 523,
525-526, 532-533, 536, 651, 654,
834

stochastic integration 517-519, 521,
523

stochastic process 447-450, 453-454,
481, 489-490, 518-519, 521, 524,
530, 536, 538, 540-542, 545, 549-
550, 555, 568, 626, 631, 667, 673,
704, 707, 722, 756, 791, 824

stochastic process adapted to a
filtration 448

stochastic process trgjectory 518



Stock Exchange 268, 326, 411, 614,
641

stopped stochastic process 453

stopping time 447, 449, 453, 519,
522, 751

strong decomposability 23, 25-26,
29-30, 64, 93, 289, 332, 365

strong law of large number 425

strong Markov property 551

strong preference 5-7, 27-28

structure of forward interest rates 336

sub-additivity 713, 715

sub-martingale 450

substitutive financial operations 127

super-martingale 450-451

symmetric property 16-17, 19, 27

T

Tail-VaR 717

tel quel price 299

temporary annuity 152, 160, 162,
164, 167-168, 180, 184, 189, 192,
195, 198, 205, 369

temporary m-fractional annuity 158

term rate structure 331

term structure of interest rates 41

term structure of spot rates 321, 324

theorem of implicit prices 305

theta coefficient 578

threshold default 753

time indicator 363-364

time of payment 4-5, 7, 97, 112, 224,
302, 794

time to maturity 53, 294, 364

total number of transitions 513

total occupation time of state j 467

T-process 487

TRM method 127, 129

transient state 468, 472, 506-507

transition graph 458, 460-461, 476,
478-479

transition matrix 458, 470-472, 474-
475, 477, 484, 493, 635, 759-760,
765, 772-773, 776, 798, 815-817

Treasury Bond 269, 271
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U

unconditional distribution of sojourn
time 485

unconditional mean of sojourn time
487

underlying asset 553, 555, 557-558,
560-562, 564-568, 571, 581, 584,
586, 592, 594-595, 597, 599, 601,
607, 624, 633, 637, 734

uniform convergence 519-520, 523

uniform convergence in probability
523, 535, 652

uniform and decomposable financial
law 39

uniform exchange law 32

uniform financial regime 41, 52

uniform integrability 452

uniform law of interest 42

uniform relation 32-33

uniformity (homogeneity) intime 41,
64, 311

union 27, 91, 93, 125, 149, 177, 295,
371, 395, 400, 412-413

uniperiod forward coupon rate 358

uni-reducible Markov chain 478

unitary annuity 161, 170, 180, 191,
201, 205, 364

unitary m-fractional annuity 157-158

unitary zero coupon bond (UZCB)
294,394

up-and-in option 599

up-and-out option 599

usufruct 104-105, 107, 160, 223-225,
258-259, 262-265, 278-281, 286,
352

usufruct in continuous case 104

\%

variability indicators under the flat
yield structure 376

variance 688, 690, 694, 697, 700-
701, 710, 721-726, 732-733, 738-
739, 742, 833
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variance and covariance matrix 722-
725, 433-434

VaR value 704-705, 707, 709, 711,
713-714, 725, 730, 732, 741-742

varying annuity 201

varying rate amortization 211

Vasicek model 647, 658, 664-665

vega coefficient 579

virtual transition 769, 823

volatility 382, 570, 576, 579-580,
582, 584, 586-587, 601, 607, 622,
624-627, 651, 661-663, 665, 669,
707, 709, 727, 729, 734, 749, 752

volatility-convexity 377-380

volatility indicator 376

w

waiting time distribution function
766

Wald identities 442

weak preference 6, 27

weak decomposahility 25, 29-30, 149

Wiener process 454
X

X-process 484-485
Y

yield curve 299-300, 366, 373, 386,
401, 642-643, 645-646, 648-649,
658-659, 662-663, 665, 726

yield curve inversion 643

yield in advance 386, 390-391, 395

yield rate 280, 282-283, 294, 299-
300, 359, 371, 386, 388, 682

yield at maturity 386, 392

yield to maturity 391, 643-644

Z

zero bond 642

zero coupon bond (ZCB) 291-292,
294, 297, 299, 311-312, 366, 370,
394, 556, 74, 748, 761

zero coupon value 680



