Chapter 3 — Past Test and Quiz Problems — Select and Ultimate Mortality

(4 points) You are given the following two year select and ultimate mortality table:

[¥] 91 D11 9yi2 x+2
90 0.1 0.2 0.3 92
91 0.12 0.25 0.5 93

If L4, =100,000, calculate f,,.

Solution:

loy = liooy " Prooy " Prony* Por - AN Loy = Loy Proyy - Prony

SO

1[90] " Prooy " Pro1y " Por = 1[91] " Proy - Proy

(100,000)(1—0.1)(1-0.2)(1 - 0.3) = , (1-0.25)(1-0.12)

,_ (100,000)(1-0.1)(1-0.2)(1-0.3)
o (1-0.25)(1-0.12)

=76,363.64



(6 points) You are given the following two year select and ultimate mortality table:

[)C] 1) 41310 ) x+2
90 0.1 0.2 0.3 92
91 0.12 0.25 0.5 93

Deaths between integral ages follows a constant force of mortality.

Calculate | ; G0y, 0.4 -
Solution:

_ l[90]+0.4 - l[90]+2A1
174990104 = ]
[90]+0.4

We need to create /'s.

Loy =1000; 2., = (1000)(1—0.1) = 900; 1yy,.., = (900)(1—0.2) = 720; k.., = (720)(1—0.3) = 504
Loop0a = (1000)7°4(900)"* = 958.73315155

looji21 = (720)™ (504)™" = 694.7719885

_ looos ~hooan _ 958.73315155—694.7719885

179190104 = /

[90]+0.4 958.73315155

=0.27532




(4 points) You are given the following two year select and ultimate mortality table:

[x] qrx x4 q.> X+2
90 0.1 0.2 0.3 92
91 0.12 0.25 0.5 93

If ey, =2.00, calculate g4,
Solution:

€901 = Pooy (I+ e[90]+1)
€o0j+1 = p[91](1 +ey,)

€00 = Proogll + Prooyi (1+€5,)]1=(0.9)[1+(0.8)(1+2.00)] = 3.06



(5 points) You are given the following two year select and ultimate mortality table:

[x] 4y i1 9.2 X+2
100 0.20 0.40 0.70 102
101 0.30 0.60 1.00 103

Calculate Var[K[wO]]

Solution:

Var[K o, 1= 221{ wD.—e — (ex)2
€001 = Ppiooy 2 Ppiooy T3 Ppioey = (0.8) +(0.8)(0.6) +(0.8)(0.6)(0.3) =1.424
Zk o P, =(1)(0.8)+(2)(0.8)(0.6) +(3)(0.8)(0.6)(0.3) =2.192

Var = (2)(2.192) —1.424 — (1.424)* = 0.9322



(6 points) You are given the following select and ultimate mortality table:

[x] 9w i1 9xi2 x+2
100 0.05 0.15 0.25 102
101 0.10 0.30 0.50 103
102 0.20 0.40 0.80 104
103 0.25 0.50 1.00 105

During the first two years, deaths are assumed to be distributed uniformly between integral
ages. After two years, it is assumed that we have a constant force of mortality between integral
ages.

Calculate 76 94[1011+0.6 -

Solution:

. l[101]+13 —loss N 0'71[101]+1 + 0'31[101]+2 - (1103)0'8(1104)0'2

0709911011406 =
l[lOl]+0.6 0'41[101] + 0-61[101]+1

oy =1000
Loy =1000(1-0.1) = 900
Lo =900(1—0.3) = 630
Lo, =630(1-0.5) =315

~0.7(900) +.3(630) - (630)**(315)*?

_ =0.2878
0709 10106 0.4(1000) +0.6(900)




(6 points) You are given that mortality follows the following select and ultimate mortality table.

[x] qix drx111 Ui 9.3 X
93 0.14 0.24 0.36 0.50 96
94 0.21 0.32 0.45 0.70 97
98 0.28 0.40 0.63 0.90 98
99 0.36 0.56 0.81 1.00 99

Further, you are given that deaths are uniformly distributed during the first two years following
underwriting. Mortality after the first two years following underwriting follows a constant force
of mortality.

Calculate | 5539931404
Solution:

[

_ hosroa41s _1[93]+o.4+1.5+2.3 _ l[93]+1.9 —ly5
151239931104 = ] Ty
[93]+0.4 [93]+0.4

Ly =1000 ==> [, . = (1000)(1—0.14) =860 ==> [, ., =860(1—0.24) = 653.6
—=> I, = (653.6)(1-0.36) = 418.304 ==> [, = (418.304)(1-0.5) = 209.152
—=> [, = (209.152)(1-0.7) = 62.7456

Lysyoos = (0.6)(1000) +(0.4)(860) = 944

Lysyors = (0.1)(860) +(0.9)(653.6) = 674.24

,,, =(209.152)(62.7456)"* =164.3941174
674.24—164.3941174

_ =0.54009
1512391931404 944




(4 points) You are given the following one year select and ultimate mortality table:

[X] ) 911 x+1
80 0.05 0.10 81
81 0.07 0.12 82
82 0.10 0.15 83
83 0.13 0.19 84

If [5;, =100,000, calculate /g, -

Solution:

1[82] = 1[80] * Prso1 Psi

1[82] = 1[81] " Prsyj

==> 1[80] *Prgo1 " Ps1 = 1[81] Py

by Py _ (100,000)(1-0.07)

==> 1[80] —
Py Ps - (1-0.05)(1-0.10)

=108,771.93




(4 points) You are given the following one year select and ultimate mortality table:

[x] qrx) 9. x+1
80 0.05 0.10 81
81 0.07 0.12 82
82 0.10 0.15 83
83 0.13 0.19 84

Calculate €13 -

Solution:

€3 1 Prsiy T2 Prsn T3 Prsiy
=(1-0.07)+(1-1.07)(1-0.12) +(1-1.07)(1-0.12)(1-0.15)

= 2.44404




