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1. Choose the correct options of the followings:
(any seven) 1x7=7

(@) Range set of possible values of curtate
future lifetime of (x) is

(l) (— @, OO)
(i) (0, »)
@ {0,1,2,..}

i) {x, x+1,..}

Contd.




(b) The present value of annuity certain

(c)

(d)

(e)

immediate at the rate of 1 unit per
annum for n years is given by

7 1-v
A
.o 1-%
(i) 1
(i) 1=
. 1+ n
fiv) o

The relationship between T, and L, is
() Te=Ly+Lea ot

fii) .1 Txsw !ix = Laiy ni

FUPRPUE PeYT 1P\ &

(iv) Te=L,-Ten

If s(x) is survival function of X, then s(0)
is

i O
i 1
(iii)
(iv) 1

The force of mortality u, is defined as
the derivative w.r.t. x of

() logS(x)
(i) -logS(x)
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(9)

()

(i)

(i) log F(x)

(iv) -logF(x)

If wis limiting age, then
() dw-1=0

i) s(w)=0

(iii) s(w)=1

(iv) s(w)>s(0)

In equivalence principle, premium P is
found such that

) E(z)=PE(Y)
@) E(z)=E(Y)/P
(i) E(z)=E(Y)

() E(z)=E(P?Y)

The co-efficient of risk aversion is defined
as

@ rlx)=-u(x)u'(x)

(i) r(x)=-u" (x)

(i) r(x)=u"(x)/u'(x)

() r(x)=1Yu'(x)

If there is a maximum claim amount for
the risk, say x,, , then

(i) the premium = X,

(i) the premium < x,,
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2.

(iii) the premium 2 x,,
(iv) x, =0

() Decision making using a utility function
is based on
(i) the expected utility criterion
(i) the utility function
(iii) the survival function
(iv) None of the above

Answer the following questions : (any four)
2x4=8
(a) Explain the term ‘loss function’.
(b) Define curtate future lifetime random
variable K(x).

(c) Explain the concept of utility function.

(d) What are the two sources of uncertainty
for the insurer ?

(e) Name any two methods by using which
one can find the distribution of sum of
random variables.

(/) State any two properties of survival

function.

(g9 Explain the concept of pure premium
principle y

(h) What is premium loading factor ?
Explain.
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Answer the following questions : (any three)
5x3=15
(a) What is reinsurance arrangement ? Explain
proportional reinsurance arrangement.
(b) A random variable X has a logarithmic
distribution with parameter g, where
0 < @<1, if its probability function is

Pr(X =x)% m.i} for x =1;2,3;%.
Show that

log[1-0¢'
Mx(t)=Tg(;(1—-77) for t < -log@.

Hence, or otherwise, find the mean and
variance.

(c) For a utility function,
u(x) = —exp(-0.002x), two investments

give net gains

X, ~ N(10%,500°) and X, ~ N(1.1x104,‘20002)

Which of these investments does the
investor prefer ?
(d) An insurer, whose current wealth is W,
uses the utility funcztion
ulx)=x-2_
2B
where x< f, for decision making
purposes. Show that the insurer is risk
averse, and that the insurer’s risk
aversion co-efficient, r(x) , is an
increasing function of x.
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(e)

(9)

(h)

Explain the expected value principle of
examples of premium principles.

A premium principle is said to be sub-
additive if for two risks X; and X,
(which may be dependent),

Iy 4x, ST, +11,, . Under what

conditions is the variance principle sub-
additive ?

Derive the expression for u(x) (force of
mortality) in terms of the survival
function S(x).

Explain individual risk model.

Answer the following questions : (any three)

(@)

(b)

10%x3=30

Explain the method of direct convolution
of distribution to find the distribution of
sums of random variables.

With an example explain the exponential
utility function.
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(c)

(@)

(e)

An insurer has offered an individual
insurance cover against a random loss,
X, where X has a mixed distribution with
distribution function F given by

0 for x <0

E {1 ~0.2¢7%%%*  for x>0

The insurance cover includes a policy
excess of 20. Calculate the minimum
premium that the insurer would accept

if the insurer bases decisions on the
utility function u(x)=—-e %%%*,

Explain the properties of premium
principles.

Explain the principle of zero utility of
premium of principles.

The mean value principle states that the
premium II , for a risk X is given by
I, = v (E[V(X)])

where v is a function such that v'(x)> 0

and v"(x)>0for x>0.

(i) Calculate I1, when y(x)= x2 and

X~y(2,2).
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(i) Construct a counter example to
show that this principle is not
consistent.

(9) Explain the columns of the life table.
(h) Let X be the age at death random
variable with
U, =?(10%)\_x)for05x<100,
()  Find the survival function of X.
(@) Find fy (t), the density function of
future lifetime of (36).
(i) Compute s0¥ 95 the probability that

life 36 will survive to reach age 56.

(iv) Compute the average future lifetime
of 36.
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