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Answer the following questions:

(Note that SND Table is attached in page 3)

Q1: [5+4]

(a) For a particular policyholder, the manual premium is 600 per year. The past
claims experience is given in the following table.

Year 1 2 3

Claims 400 550 475

Determine the standard for full credibility and then determine the net premium for
next year’s claims assuming the normal approximation. Use »=0.05 and p=0.95.

(b) Five hundred losses are observed. Five of the losses are 1100, 3200, 3300, 3500,
and 3900. All that is known about the other 495 losses is that they exceed 4000.
Determine the maximum likelihood estimate of the mean of an exponential model
and the value of the loglikelihood function.

Q2: [4+4]
(a) Suppose, you have observed the following five claim severities:

16.0, 20.2,20.0, 19.0 and 36.8. Determine the maximum likelihood estimate of u for
the following model.

f(z)= Jz%exp[—i(x—u)z], 7 p1>0

(b) Show that the normal distribution is a member of the linear exponential family.



Q3: [4+4]

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

conditional survival function S, (z|2) =¢™*". Determine the unconditional or

marginal distribution of X.

(b) Let X have pdf

INa+7)y(x!l6)”

@) = T @l el Oy T

Find the pdf as 7 — .




Standard Normal Cumulative Probability Table
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The Model Answer
Q1:[5+4]
(a)

at p=0.95, ®(y,)=@1+p)/2=0.975
=y, =1.96 (by using SND table)
=4, =y, /7)? =(1.96/0.05)* =1536.64

The meanis & = E(X,)

_ 400 +550+475 _ 475
3
Z(x]' _5)
and variance is o = -2
n-1
2 2 2
=w _ 5695
= o =4/5625 =75
For full credibility
n2 (%)
n >1536.64(Z2)
n > 38.3096
The credibility factor is Z = pwTP

=\ 355 = 0.2798

The partial credibility through premium is
P=ZX+01-2)M
=0.2798(475) +0.7202(600)
=565.025 = 565

(b)

L(6) = £(1100) (3200) £(3300) £ (3500) £(3900).[S (4000)]**

-1 _-1100/6 -1 _-3200/6 -1 _-3300/6 -1 _—-3500/6 n-1 —3900/6  —4000/6 7495
=0"¢ 0 e Oe Oe Oe [e ]

-5 —1995000/68
=@



. 1(6) - 51n g 1995000

Toget 6, set [ (8)=0
ol -5 1995000

. —+ > =0
0 0 0
=0= 1995000 =399000

and 1(0) = —69.4836
Q2: [4+4]
(a)

/()= ﬁexp[ £ )] @u>0

= In f(z|u) = In%ﬂn%—i(x—y)z

2

=——|n2ﬂ——|nx—1x+,u—’u—
2 2 2 2z
l(ﬂ)ZZlanj (x| u)
2 n
l(,u)———an;z——Zlnx ——Zx +,un—ﬂ— —

2

]1]

To get u, set l'(,u):O

() =n- uz
J1 ki
= 0, y= -
(W)=n-nuy=0, y= nz;,x
" 11
p==,y==> —
y ni3T,
. u=20.6774
(b)



For X ~ N(0,0%)
The pdf is given by
/(2:6) = (2700) explz (2 06)°]

=1 2 2
= 2rv)texp[-L+4x -4

[(270)7 exp(- £ )]exp(% z)
exp(%)

f(x,0) =

p(z)e’
q(0)
where p(z) =[(27v)? exp(—<)], 7(6) = £ and ¢(6) = exp(£L)

which of the form f(z;60) =

. The normal distribution is a member of the linear exponential family.
Q3: [4+4]
(a)

let A ~ gamma (6,a), X |A ~ weibull(4,y)
" SX‘A (x|/1) —e ™
s A(x) =127
8 (z) = Ele™™]
=M, [-A(x)]
S Sy (x) =M, [-2"]
and M, (2)=(1-62)"
oSy (@)=@Q+62")"
which is a Burr distribution with parameters

-1
0->0", a—>«a

(b)

IMNa+7)y(xl6)"

(transformed beta pdf)
') (7)x[l+ (/1 0) ]

v ()=



Uy

let « be constant and 0777 — &

= 0= cfr_”y

I'a+7)yz” (l/é‘rl/y)”

- @)= C(a)C(2)a[l+2707]“"
_ IN'a+ r)]/x”_l
C()T (@) (E™ Y [L+2707]
10 PR Gk i 1)

M) ()t [L+a"E7 7]

-a ., a-1/2 1/2
Clim &4 (27) =1 Stirling's formula
a—wo r‘(a)
= T'()=er7"?Qr)?as 1> 2)

= Ia+7)=e“"Na+r)"?@2r)"* asa+tr >0 (3)

Substitute (2), (3) in (1)
P A M ) S
(@)e™ (r) " (27) & e " [L+a" 7]

e—a (a+f a+7-1/2 ;/r—lx—yr—}/a

: rr
I—w(a)TfaT*Té;y(rJra)é;fyaxfy(rJra)[1+ x;/égf;/z_]owr

= f(z) =

s lim(+2 a+b _ o lim(e= a+r-1/2 =lim(1+ <« t+a-12 _ L«
o ( a,) € T_m( e ) T_m( T) e

where lim(1l+<)* =1

e—aeayx—ya—l
F(a)gfya (%)(Z‘FT (%);/(rﬂz) [1+ zyégfyz_]aﬂ'

() =

—ya—1

. ) = yr
o f() r(a)g—ya[%(g)y]“”[ljtxyf_yf]a”
NIGD

['(a)zx '[1_,_@}“”

S f(x

L ja+t
- |im[1+—‘f’;”" } = e

T—>0



gy 2 E 1)
Sf(x) = Ty

which is the inverse transformed gamma pdf with parameters «, & and »

as 7 —>




