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Answer the following questions.

Q1: [5+5]

Determine the mean excess loss and limited expected value functions for the model of the age at death
that defined as:

0, <0
F(z)=+< 0.01z, 0<z<100
1 x>100

Q2: [5+5]

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

function |2) _ " Determine the unconditional or marginal distribution of X.

Sxia@
(b) Show that the Weibull distribution has a scale parameter.
Q3: [5+5]

(a) Using the following data set,

Paymentrange | 0-7500 | 7500-17500 | 17,500-32,500 | 32,500-67,500 | 67,500-125,000 | 125,000-300,000 [ Over 300,000

Numberof 99 42 29 28 17 9 3
payments

Determine the loglikelihood function.

(b) Let X have a Pareto distribution with parameters @ and 6. Let Y = In(1+ X / 6). Determine the

name of the distribution of Y and its parameters.




The Model Answer
Q1:[5+5]
(i)
jjS(x)dx
S(d)
. j;°° (1-0.01z)dz

1-0.01d
1 {(1—0.01@2 TO
d

ey (d) =

~0.01(1-0.01d) 2
1-0.01d 100—d
sex(d) = .02 = 5

(i)

o B(X Au) = j of (2)dz +u[l - F(u)]

= jo”x(o.01)dx+u(1—o.01u)

=0.0054° + u — 0.01u*
S E(X Au)=u(1-0.005u)

or

E(X Au)= Iou S(x)dx

= jo (1-0.01z)dz

{ 0.01z2 }
=| r—
2 0

5 E(X Au) =u-0.005u

or
By usingthe following formula

E(X Au)= E(X)—e(u)S(u)



-+ B(X) = [ 2(0.01)dx = j:wx(o.m)da:

2 100
=0.01 —

S E(X) =50

Also, e(u) = @Z;uand S(u)=1-0.01u
wE(X Au)=FE(X)—e(u)S(u)
=50- (109-%)(1- 0.01u)
=50- 091 (100 - u)?

5 E(X Au) = u—0.0054°

Q2: [5+5]

(a)

let A ~ gamma (6,a), X |A ~ weibull(4,y)
Sl =et

L Az) =2

v Sy () =Ele ']

=M, [-A(z)]
Sy (z)=M,[-2"]

and - M, (2)=(01-62)"
SoS(r)=@A+027) "

which is a Burr distribution with parameters
60— 6?%, a—a

(b)

For two parameter Weibull distribution - @, =
F.(x) =1—¢ GO’

Let Y =cX, where ¢>o0Then



Fy (y)=Pr(cX <y) =Pr(X < %)
S By (y) =1-e W

which is also a Weibull distribution, with parameters z and c@.

.. @ is a scale parameter.

Q3: [5+5]
(a) The loglikelihood function is

1(6) = 99In[F(7500) — F(0)] + 42 In[F(17,500) — F(7500)]
+29In[F(32,500) — F(17,500)] + 28 In[ (67, 500) — F(32,500)]
+17 In[F(125,000) — F(67,500)] + 9 In[ F(300,000) — F(125,000)]
+3In[(1- F(300,000)]

1(0) =99In[1—exp(-7,500/ &)] + 42In[exp(-7,500/ ) —exp(—17,500/ 6)]
+291In[exp(-17,500/ &) —exp(—32,500/ £)] + 28In[exp(—32,500/ &) —exp(-67,500/ 6)]
+17 In[exp(-67,500/ 8) —exp(—125,000/ 8)]+ 9 In[exp(—125,000/ ) —exp(—300,000/ 6)]
+3In[exp(—300,000/ )]

(b)
' X ~ Pareto (a,0)

~F(x) :1—[ 0 j“

r+0
For Y =In(l+ X /0), E,(y)=Pr(Y <y)

F,(y) =PrlIn(l+ X / 0) < y]

~F.(y)=Prl+X/0<¢']
=Pr[X <6(e' -1)]

_1_ 0 ’
| 0(c’ -1)+6

S F(y)=1- _j

whichisthe distribution function of the exponential distribution with parameter 1/ c.
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