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Answer the following questions:

(Note that SND Table is attached in page 2)
Q1:[6+3]

(a) If the random variable X has probability density function f(z)=(1+22")e™", 2>0.

(i) Determine the survival function.

(ii) Determine the hazard rate function.

(iii) Determine the mean excess loss function.

(b) The cdf of a random variable is F(SL’) =1—SC_2, r2>1. Determine the mean, median, and mode of this

random variable.

Q2:[6]

One hundred observed claims in 1995 were arranged as follows: 42 were between 0and 300, 3 were
between 300 and 350, 5 were between 350 and 400, 5 were between 400 and 450, O were between 450
and 500, 5 were between 500 and 600, and the remaining 40 were above 600. For the next three years,
all claims are inflated by 10% per year. Based on the empirical distribution from 1995, determine a range
for the probability that a claim exceeds 500 in 1998.

Q3: [5+5]

(a) Seventy-five percent of claims have a normal distribution with a mean of 3,000 and a variance of
1,000,000. The remaining 25% have a normal distribution with a mean of 4,000 and a variance of
1,000,000. Determine the probability that a randomly selected claim exceeds 5,000.

(b) Let A have a gamma distribution and let X|A have a Weibull distribution with conditional survival

function SX‘A (:B|/1) =¢*". Determine the unconditional or marginal distribution of X.
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The Model Answer
Q1l:[6+3]
(a)
(i)
The survival function is
S(z) = j‘” (1+2t2)e 2 dt
=-%e 421, where [ = [ e ™dt

I= j:tze*”dt

S8 =-(L+t+tH)e ™

=(l+x+ :cz)e’z'”g,c z20
(ii)
*» The hazard rate function is
) =+ {InS(@)]

and - S(z) =(L+z+2%)e™
InS(z) =-2z+In(Ll+2+2°%)

1+ 2z
Soh(z)=2-
() 1+ 2+ 1
or
2
h(z) = flz)  1+2%

CS(z) ltz+a?

(iii)

The mean excess loss function is

“S(t)dt

L stoa (1)
S(x)

From (i) S(z)=(+z+z%)e™ (2

ex(z) =



I:S(t)dt =—(+t+1t7)e?|

=Q+z+iz*)e™ 3)

0
T

.. By substituting (2) and (3) in (1), we get

1+z+1a?
T

(b)
The pdfis f(z)=22", z>1,
The mean is
E(X)= J:D 2z %dx
=2

To get the median, solve the equation F(z)=1-272=0.5
= The median =1.4142

The mode is the value at which the pdf is highest, soto get the mode,

+ f(x) =227, £ >1is adecreasing function and its highest value at z =1

. The mode =1

Q2: [6]
The amount 0-300 300-350 350-400 400-450 450-500 500-600 600-
in 1995
# of claims 42 3 5 5 0 5 40

For the nextthree years, all claims are inflated by 10% per year
In1996 — 1.1X,in1997 = 1.21 X and in 1998 — 1.331 X
where Xis the random variable of the claimin 1995 and Y=1.331 X isthe random variable of the claimin 1998.

Pr(Y >500) = Pr(X >500/1.331) = Pr(X > 376)
From givendata, Pr(X > 350) =55/100=0.55 and Pr(X > 400) =50/100=0.50

. 0.50<Pr(Y >500) < 0.55



Q3: [5+5]
(a)

For this mixture distribution,

1000 1000
=0.75®(2) + 0.25® (1)
=0.75(0.9772) + 0.25(0.8413)
=0.9432
.. Pr(X >5000) =1-0.9432 = 0.0568, where X is a randomly selected claim.

F(5000) = 0.75® (Mj+0.25q) [Mj

(b)
let A ~ gamma (6,a), X |A ~ weibull(4,y)
" SX‘A (x|ﬂ) —e ™
s A(x) =27
v S (r)= E[e’AA(””)]
=M, [-A(z)]
oS (@) =M, [-2"]
and M, (2)=(1-62)"
~ 8. (z)=(A+627)"
which is a Burr distribution with parameters

-1
0—->0", a—->a




