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MASTER OF ARTS (ECONOMICS)

Term-End Examination

December, 2016

MECE-003 : ACTUARIAL ECONOMICS :
THEORY AND PRACTICE

Time : 3 hours Maximum Marks : 100

Note : Attempt questions from each section as per instructions
given under each section.

SECTION - A
Attempt any two questions from this section :
2x20=40
1.  Discuss the meaning of survival model. How

would you use the cumulative distribution of a
random variable to survival model.

2. The stock of company C is currently worth ¥ 100
per share. In one year, this price can either be
T 120 or X 90. The company does not pay
dividends on its stocks. The annual continuously
compounded risk free interest rate is 5%. The
strike price of a European call option on the
company stock is ¥ 110. Using the one-period
binomial option pricing model, find the price
today of one such option on the company’s stock.

3.  List two widely used distributions to describe
occurrence of extreme events. Give reasons in
support of your choice and discuss their methods
of estimation.
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4. (a) Discuss the features of Bithlmann credibility
theory.

(b) The number of cars that crushes people in a
year follows a Poisson distribution with mean
N. The prior distribution of A is a gamma
distribution with =3 and 6=1.9. During a
three year period you observed the people
have been crushed by 2 cars in year 1 and 4
cars in year 2, and 0 cars in year 3. Use
Bithlmann credibility to estimate the number
of cars that will crush people in year 4.

SECTION - B

Attempt any five questions from this section :
5x12=60

5. Suppose that A(t)=at?+10B. If X is invested at
time 0 (zero) accumulates to T 500 at time 4 and to
¥ 1,000 at time 10, find the amount of the original
investment X.

6. Consider an age-at-death random variable
X with survival distribution defined by
] —
s(x)= m (100 — x)2, 0<x< 100.
(a) Explain why this is a suitable survival
function.

(b) Find the corresponding expression for the
cumulative probability function.

(c) Compute the probability that a new born
with survival function defined above will die
between the ages of 65 and 75.
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7.  Consider the life table given as follows :

Age Ix dx
0 [1,00,000; 501
1 99,499| 504
2 98,995 506
3 98,489| 509
4 97,980{ 512
5 97,468| 514

(@) Find the number of individuals who die
between ages 2 and 5.

(b) What is the probability of a life aged 2 to

survive to age 4.

8.  LLCcompany has a stock price of ¥ 555 per share.
A replicating portfolio for a particular call option
on LLC stock involves borrowing % 56 and buying

3
1 of the one share. Calculate the price of the call

option using the one-period binomial option
pricing model.

9.  The stock of company Black Berry currently sells
for ¥ 1,500 per share. The annual stock price
volatility is 0.2 and the annual continuously
compounded risk-free interest rate is 0.05. The
stock’s annual continuously compounded
dividend yield is 0.3. Find the value of d; in the
Black-Scholes formula for the price of a call option
on Black Berry stock with strike prlce < 1,600 and
time to expiration of 3 years.
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10. (a) Discuss the significance of individual risk
model.

(b) Life Insurance Corporation of India has
insured 5 individuals with following

characteristics :
Individual Pr.obabi]ity of death|Benefit receivable
in the next year upon death

1 0.34 500

2 0.34 230

3 0.54 90

4 0.0001 12000

5 0.053 1000

Find the expected value of aggregate losses next
year for this group of five life insurance policies.

11. John starts a gamble with ¥ 2 with probability of

win p=0.6

(a) What is the probability that John obtains a
fortune of N=4 without going broke ?

(b) What is the probability that Johan will
become infinitely rich ?

(¢) If John start with i=1 instead, what is the
probability that he would go broke ?

12. Why do you recommend the regulation of
insurance industry by the government ? Discuss
the functional areas of the industry that require
control in a regime of economic liberalization.
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fora yr fAfda =31 ?

2, HUN CH TH IR AN T 100 H 7| Toh 98 | 39T
TM T 120 W TR T 90 D what § 1 A ot estir ek
&M afi e T waq Fwad] e 5%
B U ik ¥ AT Hlafased 1 ot Tm
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4. (a) o % favaga fagia i fadmand awgsT)
(b) et ww o § fREl S = S el
R & & A 3iEd gl UGl eTEed
STTEX Tl § | T8 \ I ATTANS foraiur T
T faeor & ol o =3 310 =1.91 = 3l
¥ 3799 ¥ vl 9on ¢ fop vee oW H 9, g H
IR e A o Y FRI A ARl HEed
2 | Yo o forvarar fagia s v o stikfera
¢ for Y o9 F frat w1 AfFaadl 1 F9a
Goha! & ?
T - @
39 9 ¥ foR=dl i weAl & S ford | 5x12=60
5. AMHfFE A®)=a2+108 | A 3= T W fFafia
T X ot 1 3 =4 W gftfa 2 T 500 T2 t=10 W
Gepfora B 1,000 & R @ @ wRfwes fEw X
IETEIRG R '

6. T % I A & AQMwEE I X H Siad gl
1
sz s(x)=—1—16(100—x)§, 0<x< 100 BN

ffde 21

(a) HHHET foF 78 TH UG S Yiiar wer
F g ?

(b) T4 % foTu Uy ST Wifdehdl et 1 STIsher
FI

(c) 3® 1A ! YIehal sl TUAT X fop S Siter
oIl e w1 STTERU it W S & fehdl
Fersid fRrR] 1 g 65 W 75 a4 i 3G & S
BT |
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7. 9 Si9q Qe W) faur = ;

sy | Ik dx
0 [1,00,000] 501
1 99,499 504
2 98,995/ 506
3 98,489 509
4 97,980] 512
5 97,468 514
(a) 29 5% MY % T WA el H G@ FH
e B
(b) IS 299 W 3 Tl & 4 99 HT 3G T W
o & wenfaar s anft ?

8. LLC¥M& &Ul % U Wik i hiFa T 555 Ufd IR
B! TUF WIE h ST A o] T il e

ﬁ?56wémaﬁ1@wm§m@ﬂm

wftrferd 81 weata-faug fomes geis uror wfamm
T YA F 39 faeheq ot wiHg FuiRa 1

9.  Black Berry &4l &I U& R T 1,500 1 fareh @1 81
It Wi swma IRerd=sied 0.2 § 3R aififs
SfEHE |aq ket = X 0.05 81 Wi W
aftes Wad TsRas s ufd wifm 0.3 1 afs afaa
19 T 1,600 B 3R ey 3 79 & o =i et g1 |
WBlackBerrym%waﬁﬁﬂHQFﬁﬁﬁm
% d; 1 | F 8 ?
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10. (a) Safoe SifEd SfoaH S 98 SRR |
(b) YRR Siad | A feE o o 5

Tl st <t fofen €
e 3T Y g i -
W | L

1 0.34 500

2 0.34 230

3 0.54 - 90

4 0.0001 12000

5 0.053 1000
TH IE &I Slad o1 aifafesl ™ gehe g g1
1 HTeheTT e |

11. ST 2% 9y T 37 Qe IE Hdl ¢ f5ad sia
h Ifadl p=0.61
(a) Srenferan gY i i o N = 4 % wiftd 6t derforn
FITBN ?
(b) S % 3Td Y 9 I WifaeRar a1 R 2
(c) afg 3% U YR # T 2 7 haa TH w9
B 1 3Gk Srarforn B sl Heaiferar =R gt ?

12. 3719 SRR g1 ST 399 o 999 o1 981 &1 od & 2

anifefer SeRIeRl & SR H ot 39 Sum & T =emifi
T&il & f7om & Tavashar a1 Tedl § 2
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