Exam MLC Spring 2018 - MC Solutions



pas] = pao = 0.99722  ppysjp1 = pag = 0.99656  puz)2 = pas = 0.99569  psg = 0.99496
= 4P45] = 0.9845 = 4q[a5) = 0.0155

Answer Key D

0.8P50 _ 1 —0.8¢50
0.6ps0 1 —0.6¢50

0.9 = 0.2p50.6 = — 0.9—-0.54¢50 =1 — 0.8 ¢50

— 0.1 =0.26 q50
— Q50 = 0.385

Answer Key E

100000 5 Es: 65 = F' (2d65 — des5:65)
5F65.65 = 5E65 5p65 = 0.57629

57629
F= = 482
110386 ~ 47

Answer Key B

412 = 19 (1 _ v%) — 0.048691

(12) (12)
..(12) 1-— A50 ..(12) 1— ‘165
CL50 = W = 16.656 a’65 = d(12) == 13267

QA = iy — 15 Bs gy = 10.53

Answer Key D



EPV = 100 (v(3) 3pso + v(4) 4pso + v(5) spso + - - - )
v(3) = ((1.04)(1.045)(1.05)) ! = 0.87632 v(4) = v(3)/(1.055) = 0.83063
v(5) =v(4)vgy,  v(6) = v(4)viy -

= EPV = 100 (v(3) 3pso + v(4) apso (1 + veo Psa + Vi 2psa + -+ ))

=100 (0.87632(0.75887) + 0.83063(0.67974)(dg4)6%)> = 3448

Answer Key C

. Let T = Tyo.
Lo = 100,00007 — 3144 if T <10  (and = —3144 if T > 10)
Lo > 75000 < v > 0.78144 < T < 6.3

Pr[Lo > 75000] = Pr[T' < 6.3] = 1 — Pr[T > 6.3] = 1 — 6.3p40

~03lar + 0.7y

=1
lao

=1-0.97879 = 0.0212

Answer Key E

G (0'9%@ +0.95 10 Eys gy 15 — 0.3) = 150000 20 Ex5 iigs

150 000(0.081)(7.40) 89910
— 0= 094625 1095%03+60_-03 7035 2V
Answer Key C

Pags. 75 = 100000 A%, 75 AZs s = Ars — Ags. s
_ 1 - 1/ 1

1

s = = Agsirs = = | =(0.70195) ) = =(0.722
1 —0.72280 - )

5.5 = ——s—— = AT572 Ars = %Am — 0.60906
So P — 100000(0.60906 — 0.72280/2) _ 5906

4.7572



Answer Key B

9. NPV per policy is 10 000.

= P =4724
Q45

Answer Key B

10.
50000 A% + 50000 A% + 100000 A%

—00
ago

~50000(0.390 + 0.280 + 2(0.181)
N 10.989

P

_ 51600
~10.989
Answer Key B

= 4695.6

11. Let K = K55 and T = Ts5. Working in '000s.

1 — i+
)] , where d = 0.056604

Pr [2500°! < 5z | = P [250v’<+1 <5 ( -

=Pr [vK“ (250 + 2) < Z]

= Pr [v" ! <0.261] = Pr[K +1 > 23.05]

= PI‘[T > 23] = 923P55 = 0.5243
Answer Key A

12.
12P&$)2W = 10000004355 A 035 = Ao +20E40 (1 — Ago) = 0.33427
1 —0.33427
Gyga0) = —— 7 = 11.7613
..(12
“io:;m = a(12) 11.7613 — 3(12) (1 — 20E40) = 11.4248
So P = 2438

Answer Key C



13.

AVi; = (66 600 + 0.95(10000) — 120) (1.04) — 0.015 (500 000 — AV;;)

_ 71519.2
~0.985

ADB = 500000 — AVy; = 427391

= 72608

Answer Key A

14. Let S = 1000000 and P = 3489.

1 . . . _ 1 _
10V =SAL o — Piygggs Gysqg = T7-6486 AL =004054

= 19V = 13852

(10V + P) (1.06)°* — ¢ 4q45 S(1.06)~0-6
0.4P45

104V = 0.4p45 = 0.9984  ¢.4q45 = 0.0016

104V = 16,232.95

Answer Key E

15. Let S = 100000 and G = 2700.

d
a tV = 575‘/ + 0.95G — K504+t (1025S - tV)
d
at t =10: T +V =0.04 % 18 700 4 0.95 % 2700 — 0.013 * (105500 — 18 700) = 2223.6

Answer Key B

16. Let P denote the level net premium and P* denote the FPT net premium after the first

year.

20V — 20V = (1000460 — Piigo) — (1000Agp — P*deo) = (P* — P) ieo

10004 100044 1000(1 — di
po 100040 _ggas  pr o 10004u 100001 = ddy)
a40 a41 a41

= 20.083

= 90V — 9oVIPT =118

Answer Key A



17. Let .S = 100 000

(10.5V9 +0.9(900)) (1.05)°® = ¢ 5¢55.55 + 0.5P55.5 11V

0.5P55.5 = = 0.99550 = .5¢55.5 = 0.0045

0.5P55.5

(16074 + 0.9(900))(1.05)%5 — 0.00455

9 —
uV 0.9955

= 16927

Answer Key A

18.
d d d d
=0 =0.0018
d
also —upy® = P pake + by e = (9" + 4P (0:0020) = (1 — 1p{?)(0.0020)
0.0018
S 02 _ 1— —
© tPe 0.0020

Answer Key B

19. Let B denote the regular annual pension and B* the annual pension allowing for a 10-year

guarantee.
Bags =B d65:ﬂ
65‘\ aj + 10F65 d7s = 7.8017 + 2.8864 = 10.6881
1+ V3, + 1}§¢7
B =0.02 % 100 000 f" * 30 = 58269
«  082069a¢5
= Toesst 9P

Answer Key E

20. The normal cost is the present value of a single year’s accrual:

10000 d{Pv145 + 15000 V155

NC =
l50

=90.3

Answer Key D



