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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 

O  

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 vanilla option 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 
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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 

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 

square integrable 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 trajectory 518 
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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 

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) in time 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 

V  

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 decomposability 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 
 


