Chapter 2 — Past Test and Quiz Problems — Complete and Curtate Expectation of Life

(10 points)
You are given that , p,, =1-0.04¢” for 0<r<5 .

Calculate the Var{T;,]—Var{K,,] .
Solution:

Var[T,] = E[Ty,1- (E[T,,])° =12.5-(3.33333)* =1.38889

5 s 37 3
E[?;[,]=j,pm-dr=j(1—0.04z2)-dz{z—”";‘" } {5-0'0‘;(5) }:3.33333
0 0

0

£ 0.04¢"

5 5 5
E[T,’1=2[t, py-dt =2[(1)(1-0.04¢>)-dt = 2{5 ] = 2{
L] 0

o 4

(5 0.04(5° } 125
2 4

Var{Ky] = E[Ky,'1-(E[K 1) =9.2—(2.8)* =1.36
K] =2 P =2 (1-0.041°) =

(1-0.04(1)") + (1-0.04(2)) + (1-0.04(3)*) + (1 - 0.04(4)" ) + (1-0.04(5)" ) = 2.8

5

5 5
E[K’1=2> "1, oy — . Poo =[2Zz(1 —0.047 )} -2.8
k=1 k=1

k=1
= (1)(1-0.04(1)%) + (2)(1-0.04(2)*) + (3)(1-0.04(3)*) + (4)(1- 0.04(4)*) + (5)(1-0.04(5)*) - 2.8
=9.2

Var(T,,1-Var[ K,,] =1.38889-1.36 =[0.02889



(4 points)

3
t
You are giventhat , p =1-— for 0<t<n.
' n

You are also given that ex =4.5
Calculate n.
Solution:

o n n 3 4 n
e =I:P-\-d-’=j[1-t—3j dt{t—;?} =n—7=05n :4.5::>n=—04%55 =6
0 .



(6 points)

fj

. Youare given that  gq,, =

1000
Calculate the Var[T,,] .
Solution:
t3

=1-— =1-
tP9o t{J90 1000

_ 1000-t3
tPo 1000

Var[Tx] = E[T}?] - E[Ty]?

1

ego = E[Tgo] = 1000

J°(1000 — 3)dt
1 t*

1 10
E[Té] = (2)—— [, t(1000 — t3)dt

1

E[Ts] = =00

5
50062 — =]*§ =60

Var[Tgo] =60 - 7.5%2 =3.75

Note that the integral is from 0 to 10, because the g-value becomes greater than 1, and therefore
invalid, for any integer greater than 10. Therefore you can treat (@ —x) as 10.



(6 points)

3
You are given than ,q,, =

125 °
Calculate the Var(K95).
Solution:
t3
tPos = 1 —tQos = 1-&
_125-¢3
tPos 125

Var[K. = E[KZ] - E[K,]?
E[Kos] = k=1 kPx

125-13 n 1;25—23+ 125-33 +125—43 125-53

125 125 125 125 125
=32
E[K&] =2Xr=1k " kDx - ElKss]
125-13 125-23 125-33 125-43
=2[(1) 125 +(2) 125 +(3) 125 +(4) 125 1-3.2

E[KZ%] = 11.136
Var[Kes] = 11.136 - 3.2% = 0.896

Note that the summation is from 1 to 5, because the p-value goes negative, and therefore invalid, for
any integer greater than 5. Therefore you can treat (@ —x) as 5.



(6 points)

You are given that , p,. =1-0.04¢" for 0<¢<5

Calculate Var[K;].
Solution:

Var{K,] = E[K, 1- (E[K.. )

4 4
E[K95]= & Pas =Z (1-0.045_’2)
k= k=1

|

—1-0.04(12) +1—0.04(2) +1-0.04(3*) +1-0.04(4>) = 2.8
4 4

E[K,’1=23 k-, p,. —E[K,]=23 k(1-0.04k%) —2.8
k=1 k=1

= 2{1[1—0.04(12)] +2[1-0.04(2%) |+3[1-0.04(3") | +4[ 1 —0.04{42)]} ~28=92

Var[K,:]=9.2—(2.8)> =1.36



(6 points)

£+
You are given that ,q,; = 520 for 0<t<I15.

Calculate Var[T,]
Solution:

Var[T, 1= E[T,;"]- (E[T?s]}z

15

15 15 ’
i+t
E[?’;j]=j:p?5-df=f(1—, 75)Idr:J.|:1_ 240 :|.dt
0 0 0

fop2 T 15° 15
I PO N P S R A e
720 480 720 480

]
15 13 r t+1
E[T,3]= 2If'. Pos -dt =2jr(l = Grs)-dl =2]{r(1—mﬂ-cﬂ
] 0 0

2 4 3 s 2 4 3
Lot GBS S 5605
2 960 720 2 960 720

0

Var[T,;]=110.15625—(9.84375)* =13.25684



