Solutions to Chapter 6 Exercises

Exercise 6.1

See Chapter 6 Exercises.xls for complete solution.

Sample calculation of the policy reserve at the end of year 28:
28 Pas ¥ V7 x ($0 — 25Pss)

1
29 P35 X V- % (29C35 — 29Ps5)

2
30 Pas XV x (30Cs5 — 20Ps5)

28V35

+

+

= 0.00108x1.00000 x ($0 —$100.00)
+0.00085 x 0.95238 x ($496.75 — $100.00)
+0.00067 x 0.90703 x ($505.34 — $0)

=$0.52

The annual claims are assumed to occur at the end of each year. Therefore, ,3Css is $0 at the
beginning of year 28 because the claim does not occur until the end of year 28.

Exercise 6.2
See Chapter 6 Exercises.xls for complete solution.
Sample calculation of the policy reserve at duration 28:

2PT 26-28+2
28V37 = 26P37 XV x ($0—26P57)

27-28+2

+ 27 Pa7 XV % (27Ca7— 27 Pa7)
28-28+2

+ 28 P37 XV x (28Ca7—28P7)
20-28+2

+ 29 P37 XV % (29 Ca7— 29 Py7)

20-28+2
+ 30 Pa7 XV x (29Ca7— 29 P37)

= 0.00133x1.00000 % ($0 — $105.00)
+ 0.00105x 0.95238 x ($512.20 — $105.00)
+ 0.00083x 0.90703x ($521.92 — $105.00)
+ 0.00065 x 0.86384 x ($530.95 — $0)

= $0.88

The annual claims are assumed to occur at the end of each year. Therefore, ,3Css is $0 at the
beginning of year 28 because the claim does not occur until the end of year 28.



Exercise 6.3

Premiums are paid at the beginning of the year and claims are paid at the end of the year.
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tVX = tPx XVO X($0— tPX)
+ (1) Px XV X (1) Cx —(es1) Px)
+ (t+2) Px X V2 x ((t+2) Cx - (t+2) Pe)+-ee

+ o Px x V@Y X (,Cx — HPY)

Net premiums have been paid at the beginning of the year:
tVy

tVx + tPx x P

= (1) P XV X (52 Cx — 121y Px)

+ (t42) Px XVZ % ((t:2)Cx — (t2)Pe) +++-

+ wpx Xv(w_t) X (a)cx - a)PX)
Accumulates with interest:

VY =V IV
= (t+1) Px X V2 % (041 Cx — (t+1) Pe)
+ (t22) Px XV X ((122)Cx — (ts2)Po) +++-

+ a)pX Xv(witil) X (a)cx - a)PX)

Claims occur at the end of the year:
tVy" = tVy =) Px x (t+2)Cx
= (ts1) Px X VO % ($0— (131 P)
+ (t+2) Px XV X ((142)Cx — (t42) PX) + =

+ o Px Xv(w_t_l) X (wa - a)PX)
= (t+)Vx

Exercise 6.4

AV ,Ess = ($52.50+0.64983x$0.00) x (1+5%) = $55.13
AV ,PEss = ($20.82+0.64983x $19.83) x (14+5%) = $35.39
,DACgs = $55.13-$35.39 = $19.74



Exercise 6.5

a. Week 12 termination rate = 0.094x1.049x1.049x0.974x0.959x0.950 = 0.092
Week 13 termination rate = 0.082x1.027 x1.038x0.962 x0.967 x0.984 = 0.080
Month 4 termination rate = 0.224x1.172x0.989x1.039 = 0.270

b.  Number remaining on claim after week 12 (3 months)
= 100,000x (1-0.092) = 90,800

Number remaining on claim after week 13
= 00,000x (1-0.092) x (1—0.080) = 83,536

Number remaining on claim after month 4
= 100,000 x (1-0.092) x (1—0.080) x (1-0.270) = 60,981



