
A P P E N D I X  B 

F O R M U L A E  FOR T H E  NEW S T A N D A R D  T A B L E S  

In this Appendix the formulae used for the calculation of the adjusted values of 
p, are described in detail. The formulae do  not apply below age 17; the method 
of obtaining values of q, at ages below 17 is described in Section 2.4 

A number of basic (graduated) formulae have been used. They are referred 
to by formula number. Thus F1 I means p, calculated using formula F1 I .  Most 
of the formulae are the original graduation formulae, described in the report in 
C.M.I.R., 9. Three of them are formulae including 'quadratic adjustment' 
(explained in 5 2.2.1.). Values of the parameters for the formulae are shown in 
Table BI. It should be noted that the parameter values for the basic formulae 
are shown to six decimal places, and these exact values have been used. They are 
the same as are shown in the Report in C.M.I.R.. 9 for the corresponding 
experience. For the formulae with quadratic adjustment, the adjusted paramet- 
ers (h,, h, and h,) are shown to six decimal places, though a higher number of 
decimal places has been retained in the calculations. 

It should be noted that the formulae described in this Appendix are used to 
calculate the values of p.y for the various experiences into which the data are 
classified. These values of p, are then used to calculate the values of qI,], qlrl+l , 
y,, etc shown in Appendix A. The values of ql,l,, ylTl+,, q,, etc are then used to 
calculate values of pI.!], , pr, etc as described in Section 2.6. The recalculated 
values of p ,  for ulttmate or aggregate tables agree closely with the original 
graduated and adjusted values of p,, but the values of plYl. etc, for select tables 
do  no1 correspond closely with the values of p,, for 'Duration W, etc. 



Appendix B 
Table B I .  Craduatedjormulae and their parameter values 

Formula Parameters 
No GM(r.s) 100uo 1000, be b, 

Perntonenr orsuronces, ntolm 

F1 I Duration 0 GM(2.2) -0.465192 -0.452546 - 3.985723 3185063 
F12 Duration l GM(2.2) -0.713368 -0676049 -3689744 3.027036 
F13 Duration 2;t GM(2.2) -0.338415 -0386512 -3.352236 4.656042 
F14 Durations 2-4 GM(2,2) - 0,487122 - 0.496613 - 3.6341 19 3.647534 
F15 Duration2+* GM(2,3) -0.338415 -0.386512 -3.887248 5.052347 

('F13 with quadratic adjustment, see 81.3) 

Permanenr aisuronces. fcmalcs 

F21 Duration 0 GM(2,2) -0.169572 -0158677 -4.755196 3.243579 
F22 Duration l GM(2,2) -0.076446 -0.089013 -4.253324 4.608019 
F23 Duration 2+ GM(2.2) -0.015700 -0.025164 -4.064944 5.044225 

Temporary orsurancer, nmles 
F31 Duration0 GM(2.2) -8.935660 -3.775563 -2.318362 0.628717 
F32 Durations 1-4 GM(2.2) -0.616370 -0-576586 -3.773543 3.048161 
F33 Duration S+ GM(2.2) -0.620970 -0.676328 -3.340552 4.051857 

M& Pmsiorters 

F41 Lives GM(1.3) 0.557291 - -4.993529 5482482 
F42 Amounts GM(1.3) 0.200555 - - 4.716394 5.832085 
F43Amounts' GM(1,3) 0.200555 - - 3.342787 4.056202 

('F42 with quadratic adjustment, see B4.2) 

Female  pensioner.^ 

F51 Lives GM(1,3) 0.662810 - - 6.473887 8.069982 
F52 Amounts GM(1,3) 0-679085 - - 7.914792 9.365123 
F53 Amounts* GM(1.3) 0.679085 - -2.138566 1.663488 

('F52 with quadratic adjustment, see B5.2) 

Male Annuironfs 

F61 Duration 0 GM(0.2) - - - 3.514486 3.332467 
F62 Duration l + GM(0.2) - - - 3.375783 432741 1 

Frntole Anmiranrs 

F71 Duration 0 GM(0.2) - - -4-226617 5.419216 
F72 Duration l + GM(0,2) - - - 3.979448 5.346654 

Widow 

F81 Lives GM(0.2) - - - 3.553013 4.316579 
F82 Amounts GM(0,Z) - - - 3-719382 4.962087 
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B1 Permanenl assumnces, males - AM80 and AM80(5) 

Bl.1 Duration 0 all ages (X z 17) F1 I 
B1.2 Duration I x < 28 (I-kll)FII + kII.Fl3 

wherekll  = (F12-FII)/(F13-FIl)at .X = 28 
= 060083712 

r 2 28 F12 
B1.3 Duration 2+ r 4 80 F13 

.v > 80 F15 

F15 is derived from F13 by quadratic adjustment above age 80 such that F13 = F15 at s = 80 
and r = 0 7  at x = 110 

B14 Durations 2-4 all ages (.v z 17) F14 
B1.5 Duration 5+ as Duration 2+ throughout 

B2 Permonem ossuronces.fcmoles - A n 0  

B2.1 Duralion 0 x < 75 F21 
X > 75 k21.F22 

where k21 = FZI/F22 at r = 75 
= 0-46345460 

B2.2 Duration I all ages (X z 17) F22 
82.3 Duration 2+ X < 28 k22.F22 

where k22 - F23/F22 at .v = 28 
= 1-08156196 

X a 28 F23 

B3 Tpmporory ossuranecs. moles - TM80 

B3.1 Duration 0 X c 31 k31.F32 
where k3l = F3l/F32 at x = 31 

= 0.80124215 
3 1 4 x 4 6 5  F31 
X > 65 k32.F32 

where k32 = F31/F32 at x = 65 
= 0.60410293 

B3.2 Durations 1-4 x < 34 F32 
34 c x 4 44 k33.F33 

where k33 = F32/F33 at .X = 34 
= 0-95021746 

44 < .Y < 45 min(F32. k33.F33) 
x 2 45 F32 

B3.3 Duration 5+ r < 32 k34.FI3 
where k34 = F33/F13 at .X = 32 

= 0-98018301 
X 2 32 F33 
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B4 Mok penrioners - PML8OBose m d  PMA80Bmc 

8 4 1  Lives .X < 55 k4l.k42.F13 

= 1.00074607 
5 5 C r < 6 5  k41.F42 
6 5 4 s G 9 1  F41 
91 c .v C 93 k43.F42 

where k43 = F41lF42 at a = 91 
= 1.01216060 

X > 93 k43.F43 
84.2 Amounts .v < 55 k42.FI3 

55 4 .Y 4 93 F42 
.Y > 93 F43 

F43 is derived from F42 by quadratic adjustment above age 93 such that F43 = F42 at x = 93 
and r = 1.25 al x = l l0 

B5 Fcmole penrio,rerr - PFL8OBase md PFA80Basr 

B 5  I Lives X < 28 k52.kSl,k22.F22 
where k5I = F52lF23 at r = 67 

= 1,00769467 
and k52 = FSljF52 at r = 67 

= 1.17657278 
28 C x < 67 k52.kSIF23 
67 4 .v 4 95 F51 
X > 95 k53.F53 

wherc k53 = F5IlF52 at .Y = 95 
= 1-21543261 

85.2 Amounts X < 28 kSI.k22.FZZ 
28 4 x < 67 kSI.F23 
67 4 X C 95 F52 
.X > 95 F53 

F53 is derived from F52 by quadratic adjustment abovc age 95 such that F53 = F52 ;tt x = 95 
and r = 2.0 at x = l l 0  

B6 Male onnuiranrr - IM80Bo.s~ 

86.1 Duration 0 r < 65 k61.k62.F13 
where k61 = F61IF62 at .v = 65 

= 0.96155011 
k62 = F62lF13 at x = 65 

= 1-16879491 
65 4 .v 4 80 F61 
x > 80 k63.F62 

whew k63 = F61/F62 at X = 80 
= 0.71341513 

86.2 Duration l + X < 65 k62.FI3 
x 2 65 F62 
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E7 Fmale nnnuironrs - lFBOEare 

B7.1 Duration 0 x < 28 k72.k71.k22.F22 
where k71 = F72IF23 at X = 52 

= 1~00069170 
and k72 = F71/F72 ;a1 x = 52 

= 0.76087110 
28 4 x < 52 k72.k7I.F23 
52 C X C 89 F71 
89 < s 4 90 k73, min(F72, :(F72+F52)) 

where k73 = F711F72 at x = 89 
= 0,80284353 

90 < 1- 4 95 k73. xF72+F52) 
X > 95 k73. :(F72+F53) 

87.2 Duration l + x < 28 k71.k22.F22 
28 4 X < 52 k71.F23 
52 4 x 4 89 F72 
89 < r 4 90 min(F72, +(F72+F52)) 
90 < x 4 95 +(F72+F52) 
r > 95 +(F72 + F53) 

E8 Wzdous - WLBOEose and WA8OBo.w 

88.1 Lives X < 28 k82.k81.k22.F22 
where k81 = F82/F23 at .v = 45 

= 1.50608'326 
k82 = F81/F82 at r = 55 

= 1,43336009 
28 C .X < 45 k82.k8I.F23 
45 4 .v < 55 k82.F82 
55 4 x 4 81 F81 
81 < X C 95 k83.FSI 

where k83 = F81/F5I ;at x = 81 
= 1.03414340 

X > 95 k83.k53.F53 
88.2 Amounts x < 28 k81.k22.F22 

2 8 4 r < 4 5  k81.F23 
45 X 4 90 F82 
90 < .r C 95 k84.FS2 

where k84 = F82/FS2 at .r = 90 
= 1~11235210 

x > 95 kS4.F53 




