Appendix D
Tables

In this appendix we show tables of sclected functions for the Standard 1Tltfimate
and Select Survival Models, These are used extensively throughout this book
for examples and exercises.

The Standard Ultimate Survival Model follows Makeham's Law, param-
cterized as follows:

py=A+Bc'  where A =000022, B =27x=107° ¢=1.124.

(o.1)
The Standard Select Survival Medel is defined as follows:

& The sclect period is two years.

< The ultimate part of the model is the Standard Ultimate Survival Model.
& Dor the select part of the model, for) <5 < 2,

Mo = 097 . (0.2}

This model was intreduced in Example 3.13,

We also present, for convenience of access, the pension service table derived
and used for examples and exercises in Chaprer 10.

Note that all the solutions to the exarnples and exercises in the teat, and inthe
accompanying model solutions, were calculated directly from the models, not
from these tables. Using these tables will introduce rounding errors, resulting
in some small differences compared with the answers in the text.

The tables are designed 10 provide a convenient reference for readers, and
1o assist with exam preparation for exam candidates. However, there are many
examples and exercises in the text that carnot be answered using these tables. It
is recommended that readers create their own spreadsheeis, which can be used
when the parameters or interest rates required are different from those used here.
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Table 3.1 Standard Select and Ultimate Survival Model.
x Ijx) Ealal Iy x2+2|x dw LA Iy x+2
00000 20§60 94656813 0625748 904060 62
9097504 21 |61 9623234 9592027 9553443 &3
20 9990508 V997375 DOO49.T1 22 |62 9585891 S5510.30 9508253 o4
3 QOOTHOL LHO4840 9952368 23 |63 9544351 9305736 9457973 of
27 9994463 9902265 9989779 24 |64 9498134 9455172 9402023 66
23 999141 9DRUG.43 99R7IO0B 25 |65 O4467.01 93%EV.16 9339805 67
24 GURYRSD GOEHO.T0 G9E43EO0 26 |66 9389500 9336338 9270406 68
15 GYNGSGH 90E423E GUEISEG 27 |67 9325843 Y2667.50 GI1916BR &9
16 OUAIRIR OOR14.41 UUTHTID 28 |68 9255102 9189403 9I0EZ43 7O
37 GUAIRA0 SITESTL D9TST.TL 29 |69 9176458 9103484 9013356 T
29 99TRIZE 0975617 9972729 10 |70 YOHUL.O0T 9008115 R90S:09 T2
G 90TEI6A GO725.700 9949583 31 |71 EMO2LA2 §O02156 ET9loR4 T3
0 B97IL06 SUGLL IR 9966320 32 | T2 EBA46.72 B7ES203 BGO2TG T4
31 PGESIG UYRGLAE 9962936 33 | T3 8TESA25 BASSSOY HIMG4G 75
32 D0ASH4T Q062747 0059383 34 |74 8633055 ESI2437 B36I2E? T8
13 Y9222 90591046 0055675 35 |75 B4RR549 EISASTS BISMM 77
34 YDsSHGAT 995S4TR 0951780 36 |76 8328261 BIS08.54 2000623 TR
35 9933000 9051573 S9476.75 3T |77 BN51930 TWR0L17 7TO2TaSF TR
16 9950964 T0474.56 9943334 33 | TR TYSR4LM TTA12.44 THAST.I6 BU
37 0946812 0043102 9YITI9 39 | 7O TT46570 7353188 TIIRG3L Kl
35 9047418 00342 9931426 40 80 7515347 7308021 TOS07.09 B2
39 993TI.E2 9933562 WO2ESRE 41 BT614.60  E3
A0 GUEITRD 908106 HRINTE 42 B4500.50 84
4] 9027469 SU22GTI WALNA4] 43 6l184.88 &5
42 991772 WIGE14 910433 a4 FTaS6.68 86
43 9915642 THIGDED 9903394 45 5393473 &7
44 9900027 SU30.L0 9895757 46 SDURE.ES 28
45 DADIEGT SRUSIA0 9887450 47 4599564 ED
46 DRO4056 SEMAL9S SETRIMN 48 4184105 90
47 9ARSA3Y 9ETTHOS OUEGB4ER 49 761856 91
48 OATRA.09 9BATOM4  BR5T76.AT 50 3337988 W2
40 GREA3LS GESTO40  SR457 24 51 2918378 91
50 9855151 YB450.57 933219 5L 2509433 M
51 9R43I098 9831855 SRIBITT 53 2117830 95
52 0529724 9517379 GEO0223E 54 17501.76 96
53 OR149.81 9EOI3SE OTR46.20 55 14125.89 97
54 DTIRT.O 9THIGAL 9765120 56 1110253 98
5% OTRO7.07 9764040 9043517 57 B460.73 99
56 3760784 9742318 9719556 58 624817 100
ST OTIRIO0S 9718215 G6U295% 5%
4% 9714213 9GUL4R0 9663414 60
50 968T022 96O17.70 9430575 6l
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Table D.2 Standard Select Survival Model, i = 5% per year:

x dfx) Agx) 2Au € 10E(x) 20E(x) x
20 19.967 0.04918 000576 0.78255 061227 0.37441 20
21 19.921 0.05140 0.00610 0.78254 061223 0.37431 21
22 19872 0.05373 0.00648 0.78252 061218 037419 n
23 19.820 0.05618 0.00689 078249 061213 037406 23
24 19.766 0.05874 0.00734 0.78247 061208 037392 24
25 19.710 0.06143 0.00783 0.78244 0.61201 037375 25
26 19.651 0.06424 000837 0.78241 061194 0.37356 26
2 19.589 0.06720  0.00895 0.78237 061186 037336 27
28 19.524 007029 0.00959 0.78233 061177 037312 28
2 19,456 0.07353 0.01028 078229 061167 0.37286 29
30 19.384 0.07693 001104 0.78224 061156 037256 30
31 19310 0.08049 0.01186 078218 0.61143 0.37223 31
32 19.232 0.08421 001276 0.78211 061128 037186 32
33 19,150 0.08811 0.01373 0.78204 0.61112 037144 33
34 19064 005220 001479 0.78196  0.610%4 0.37697 34
35 18974 0.09647 0.015%94 078187 061074 0.37044 35
36 18.880 010094 0.01720 0.78176 061051 036985 36
37 18.782 0.10562 0.MRs6 0.78165 061025 0.36919 37
38 18.679 0.1105!1 0.02004 0.78152 0.60996 0.36834 38
39 18.572 0.11563 0.02164 0.78137 0.60963 036761 3
40 18.460 0.12097 0.02338 0.78121 060927 0.36667 40
41 18.342 0.12656 0.02527 0.78102 0.60886 (36562 41
42 18.220 0.13240 002733 078082 0.60840 036444 42
43 18.092 0.13849 0.02952 0.78058 0.60783 036312 43
44 17.958 0.14485 0.03191 0.78032 0.60730 36165 44
45 17.819 0.15149 0.03450 0.78003 0.60664 0.35999 45
46 17.673 0.15841 0.03730 0.77970 0.6039 (135815 46
47 17.522 0.16563  0.04032 077932 0.60509 (1L35608 47
48 17.364 0.17314 0.04358 0.77891 0.60416 035377 48
49 17200 018098  0.04709 0.77844 060313 035120 49
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Table D.2 (Cont.)

Yo A My sEg 0w 20E x
S0 17028 018913 005087 077791 06019 034832 50
SI 16850 019761 005495 077732 060066 034512  SI
S2 16665 020612 005933 077665 05919 034156 52
S3 16473 021558 006404 077591 059755 033760 3
54 16273 022509 006909 077507 059572 033320 54
55 16066 023496 007451 077413 059366 032832 S5
56 15851 024519 008031 077307 059135 032293 56
ST 15628 025579 008653 077189  O0S8877 031697 57
S8 15398 026677 0.09317 077056 058588 031041 58
SO 15060 027811 010025 076907 058265 030319 59
60 14913 028984 010781 076739 057904 029528 60
61 14650 030194 01158 076552 0S7501 028663 61
62 14397 031442 012441 076341 057051 027721 62
63 14027 032727 013350 076105 056550 026700 63
64 13850 034049 014313 075841 055992 025596 64
65 13564 035407  0.15333 075545 055371 024411 65
66 13272 036801 016411 075214 054682 023143 66
67 12972 0385230 0175438 074344 053917 021797 67
68 12665 039692 018746 074429 OSNT0 020377 68
6 12351  0A1186 020005 073966 052134 018891 69
70 12031 042710 021326 07M50 051102 017350 70
71 11705 044262 022709 072873 049966  0.15767 7
72 11374 045%80 024154 072230 048719 0.14160 T2
73 11037 047442 025662 07ISIS 047355 012848 7
74 10696 049065 027229 070719 045867  0.10954 74
75 10352 050706 028856 069835 044250 009403 79
76 10004 052362 030541 068854 042501 007920 7€
77 9654 054029 032280 067768 040618 006531 71
78 9302 055704 034072 066568 038600 005258 78
20 8950 057382 035912 065245 036451 004121 79
80 8507 050061 037797 063789 034179 003133 8
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Table 13.3 Standard Ultimare Survival Model, | = 5% per year. Table D.3 {Cont.)

x iy Ay 2Ax sk 10Ex wEs x x iy Ay A sEx 10Ex ki x
20 19.966 0.04922 000580 0.78252 0.61224 0.37440 0 50 17.025 0.18931 0.05108 03772 0.60182 034824 50
21 19.920 0.05144 000614 (L TR2S0 061220 0.37429 21 51 16.846 O.19780 0.05517 077711 060050 0.34503 51
2 19.871 005378 000652 (LTR248 0.61215 037417 12 52 16.661 20664 005957 077643 0.59902 034146 52
23 19819 0.05622 0.006%4 (LT8245 0.61210 037404 23 Lx] 16.468 0.21582 006430 077566 0.59736 033749 53
24 19.765 0.05879 0.00739 0.78243 0.61205 037390 24 54 16.268 0.22535 0.06938 077479 0.59550 033308 54
15 19.709 0.06147 000783 078240 0.61198 037373 25 55 16,060 0.23524 0.07483 077382 059342 0.32819 55
26 19650 0.06429 0.00841 078236 0.61191 0.37354 26 . 56 15,844 0.24550 0.08067 77273 0.59109 322749 56
27 19.588 006725 D008 (LT8233 061183 (L37334 27 57 15.621 0.25613 006692 77151 0.58844 031681 57
28 19.523 0.07034 000964 0.78229. 061174 037310 28 58 15.390 .26714 0.09360 Frm4 D.58556 031024 58
29 19.455 007359 001033 78224 061163 037284 st 59 15.151 027852 0,10073 0.76860 0.58229 0.30300 59
iy 19383 007698 0.01109 0.78219 0.61152 037254 30 60 14904 029028 0.10834 076687 057864 0.29508 &0
3 19309 0.08054 001192 TR 061139 037221 n 61 14649 0.30243 011644 0. 76493 0.57457 028641 1]
32 19230 (08427 00281 078206 061124 037183 32 62 14386 031495 0.12506 076276 057003 (027698 62
33 19.148 0.088LT 001379 LTRSS 0.61108 037141 33 63 14.115 032785 013421 0.76033 0564480 026674 63
34 19.063 0.09226 0.01486 0. 78190 0.610%0 0370194 34 hd 13.835 034113 0.14392 0.75760 055932 025569 4
35 18.973 0.09653 0.016Mm TRIH1 D606 037041 s i3] 13.550 0.35477 .15420 0. 75455 055305 024381 63
3o 18870  O.1010) 0.01727 78170 061046 036982 36 66 13256  D0.I687R 016507 0753114 054609 0.23112 1]
7 18780 010569 D563 (LTRSS 061020 036915 37 67 12954 038313 017654 074732 053836 021764 67
38 18.678 0.11059 002012 078145 G099 (36%41 33 51 12,646 0.39753 018362 0.74305 052981 0.20343 1]
M 18.570 011571 002173 078130 060857 036757 39 &9 12330 Q41285 020133 073828 052036 018856 69
40 18458 0.12106 0.02347 078113 QLE0920 (136663 40 TO 12008 042818 1:21467 0.73295 050994 Q17313 70
41 18.340 0.12665 0.02536 0.T8094 0.60879 036558 41 T 11.680 0.44379 0.22864 072700 049348 055730 k!
42 18213 003249 002741 OTE0T2 060832 036440 42 71 11347 045068 024324 072039 048590 014122 72
43 18090 013859 002963 OJ7B04B  QG0TRD 036307 43 73 11008 047580 025847 071303 047215 02511 73
44 17.956 0.144%6 0.03203 0.78021 0.60721 036159 44 74 10.665 049215 0.27433 070483 045715 00918 74
45 17.816 0.15161 003463 077991 060655 035994 45 75 10.318 0.50868 (129079 0.69574 044085 0.09368 75
46 17.671 0.15854 003744 0.77956 0.60581 035800 46 76 9.967 052536 030783 068566 042323 0.07887 76
47 17519 016577 004047 077918 0.60498 0.35601 47 T 9514 0.54217 032544 067450 020427 0.06500 7
48 17361 017330 004374 077875 O6M4 035370 48 78 9260 055006 (L3435 066217 038396 0.05230 TR
49 1709  0JAB114 004727 OTTE2T 060299 035112 49 79 8904 057399 036224 064859 036235 004096 79

&0 8548 050293 038134 0.633635 033952 003113 80
b
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Table D.4 Pension plan service table.

A I Wr fr re dp x I Wiy Iy rr dy

20 1000000 95104 951 0 237 |4 137656 6708 134 LIRS
21 903707 B5046 RS9 O 218 | 45 130719 2586 129 L i
12 Rlo684 TTOT0 TTT OO0 200 (46 127904 2530 127 LEI [0
13 TIRO3R TO190 TOZ O 184 | 47 125148 2476 124 113
14 666961 63430 634 0 170} 48 122428 2422 121 0 121
25 602728 57321 573 0 15749 119763 2369 118 0 130
26 544677 51800 518 0 145)50 17145 2317 116 0 4
27 492213 46811 468 O 134151 - 114572 2266 113 0 151
28 444800 42301 423 0 125052 112042 2216 111 0 163
29 401951 38226 382 0 117 |53 109553 2166 108 0 176
30 363226 3543 M5 0 109 |54 WFI02 2118 106 o150
31 328228 31215 312 o 102 |55 I 688 2070 103 0 208
32 296599 28207 282 0 S5 (56 102308 2023 1 0 x4
33 268014 25488 255 O 91|57 Gagn0 1976 99 0 243
34 242181 23031 230 0 85| 58 97642 1930 96 264
35 218834 10665 213 0O B3 [ 59 45351 1884 94 0 288
36 207872 10031 203 O B4 (S0 G30ES [H 0 2796 i)
37 197455 9623 192 0 84|60t 65160 o 62 GI1ES 210
38 IB7555 9141 183 0 B5 |6l 58 700 o 56 557y 112
39 178147 B6E2 174 O BS |62 52 360 0 50 5018 213
&0 169206 B246 165 0 87|63 47579 0 45 4515 114
41 160TDR  TR3Z 157 0 B9 |64 42805 0 41 40681 215
42 152631 T438 149 0 90| 65T JB4ES [ 0 38488 0
43 144954 TO6d 14] 0 93
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