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Answer the following questions:

(Note that SND Table is attached in page 2)

Q1: [3+2+4]

Consider the model of the total dollars paid on a medical malpractice policy in one
year that is defined by an insurance company as

0, x <0,
F@ =11 _ggeomon 450,
a) Determine the survival, density, and hazard rate functions.

b) Construct only the graph of the survival function.
c¢) Determine the mean excess loss and limited expected value functions.
Q2: [8]

The severities of individual claims have a pareto distribution with parameters « =3
and 6 =5,000. Use the central limit theorem to approximate the probability that the

sum of 100 independent claims will exceed 300,000.
Q3: [4+4]

a) Find the moment generating function (mgf) and the probability generating
function (pgf) for the Poisson distribution.

b) Demonstrate that the transformed beta family as defined by

f(z) = INa+7)y(xl6)”
CT(@)T(2)z[l+ (] 6) ]

is a parametric distribution family.




Standard HNormal Cumulative Probability Table
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The Model Answer
Q1: [3+2+4]

a) The survival functionis

S(z)=-F(x)
oo 8(x) =03 2>0

The density functionis

f(@)=F (z)=-5 (x)
- f(z) =0.000003¢°%" >0

The distribution of this model is mixed, sowe can write the probability density function as follows:

0.7, x =0,

fw)= {o.ooooose-°~°°°°“’, 20,

The hazard rate function

h(x) :%

~. h(z) =0.00001, z >0

b)



Graph of the survival function
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c)
The mean excess loss function
jS(x) dx
d)y=4—
e(d) 5@

]20.360.000011 de
—d

O 36—0.00001d

[670.00001z ]:lo

= -100000W
. e(d) =100000 (1)

Whichis constantfunction.

To get the limited expected valuefunction E(X A u)

First Method




u

E(X Au)= j af (2)dz + u[l— F (u)]

u

= E(X au) = [2(0.000003) ™" dz +u(0.3)e 0"

0

U

I = [2(0.000003)¢ " dz

0

—-0.00001z

Te v 000001
=0.000003 - dx
~0.00001|, o —0.00001

g 000000 ,-000001u _

1
0.00001  (0.00001)? }
- I — _0.3u€—0.00001u _ 30000(6—0.0000171, _1) (2)

= 0.000003[

- B(X Au)=300001—¢ " |
Second Method
By usingthe following formula
E(X Au)= E(X)—e(u)S(u)
To obtain F(X), let u —>o0in (2)
. E(X)=30000
Also, e(u) isdetermined before in (1), e(u) =100000

. E(X Au)=30000-100000(0.3¢ %)
=30000(1- e—o.oooom)

Q2:[8]
X ~ pareto(3,5000)

The Kth momentis given by



6 R
" (a-1)..(a—Fk)
=B =2

E(X")

:izoo =2500

6 2!
(a-D(a-2)
_ 2(5000)°

E(X?) =
= 25.000,000

Var(X)=E(X*) - u°
=25,000,000-25007
=18.750,000

For the sum of random variables

S, =X, +X,+..+ X, where X, X,,..., X, are independentrandomvariables

By using central limittheorem, we have

E(S,y,) =100(2500) = 250,000
Var(S,,,) =100(18750000) =1,875,000, 000
= The standard deviation for the sum S, is 4/1,875,000,000 = 43301.27019

Pr(S,,, >300,000) =1- @ ( 300,000 - 250, oooj

43301.27019
=1-®(1.15)
=1-0.8749=0.1251

Q3: [4+5]
a) The pgfis



" Py(z) =€
The mgf is

My (2) = P¢(e") =exp[A(e” —1)]
b)

For X ~ Transformed beta («,60,7,7) generalized beta

B MNa+7)y(x!6)"
o = raromsr oy

at y=r=1
. T(a+))@E!/0)
W= 1) = R F Oeis T O
a\(z10)

T (@-Dlfl+ (2] O

_g/(x+9ja+l
0 0

a

s f(x) = %Which is a Pareto Prob. density function  (2)
T+

at 7=1 y=«
B INa+Da(z/6)*
= 1) = F o Dalis (2 0) T
&l o)
.. f(x) - .fIT[l‘l‘ (xle)a]oﬁ—l !

which is called paralogistic p.d.f (3)

We can deduce from (1), (2) and (3) that the transformed beta distribution is a parametricdistribution family.




