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Answer the following questions.
(Note that SND Table is attached in page 2)

Q1: [5+4]

(@) One hundred observed claims in 2020 were arranged as follows: 42 were between 0 and 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 5% per year. Based on the empirical distribution from
2020, determine a range for the probability that a claim exceeds 500 in 2023.

x> 0. Find

(b) Consider a fraity model with frailty random variable A, such that a(x) :Ll
T+

the conditional survival function of X.
Q2: [4+4]

(@) Let X have pdf f(z)= C(a+7)y(z!60)"

T()C()z[l+(z16) 1"

(Transformed Beta)

Find the pdfas 6 — w0, a -, and 0/051/7 — &, aconstant. Identify the name of this distribution.
(b) 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 s for the
following model.

1 2
f(2) =E9Xp[—%($—ﬂ) I, z,u>0
Q3: [4+4]

Suppose that there were 10 observations of claims with five being zero and others being 253, 398,
439, 129, 627. Let the manual premium A =220 and assume that the number of claims has a
Poisson distribution. Determine the full credibility and partial credibility in each of the following
cases.

(@) According to the average number of claims.

(b) According to the average total payment.

Use r=0.05and p=0.95.



Standard Mormal Cumulative Probability Table

Cumulative probabliities for POSITIVE z-waluse are shown In the following table:
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The Model Answer

Q1: [5+4]

(a)
The claim amount|  0-300 300-350 350-400 400-450 450-500 500-600 600-
in 2020
# of claims 42 3 5 5 0 5 40

For the next three years, all claims are inflated by 5% per year

In 2021 - 1.05 X, in 2022— 1.1025 X and in 2023 — 1.157625 X

Where, X is the random variable of the claim amount in 2020 and Y=1.157625 X is therandom variable of the claim
amount in 2023. Pr(Y > 500) = Pr(X > 500/1.157625 ) = Pr(X > 431.9)

From given data, Pr( X > 400) =50/100=0.5 and Pr( X > 450) =45/100=0.45

~ 0.45<Pr(Y > 500) < 0.50

(b)

We first find A(x)

Aw) = I:a(t) dt

°dt
=1 —=Inl+
J.ol—i-t (A+2)
Thus,
—-AA(z
SX‘A(xM):e (@)

:e—/lln(l+m)

1
C (A+2)
Q2: [4+4]

(a)
INa+7)y(z!0)”"
o f(x) — ( )7/( ) p—
I'a)(2)z[1+(x/6)]
let = " where 0/a"" = £ = constant
U7 5 £, aconstant

(transformed beta pdf) (1)

When @ — o0, a — o0 and 0/«
By using Stirling's formula

e—aaa—1/2 (271_)1/2 B

I @
=
im e~ (@) (o + z_)a+z’—112 (27[)1/2 4 @)
@ I(a+7)
Substitute (2) and (3) in (1)
f(m) _ e—(a+r) (a + Z_)a+r—1/2 (272_)1/2 7x;/r—1
e V2 (zﬂ)lIZF(T)(gal/y)yr L+ Iyg-ya—l)aﬂ

where 0= & =67 = E7at



-7 (a+1—)a+r71/2 yr—1

Yy
L(0)&" L+ )™

. Iim(a_ﬂ)ﬂf+r—1/2 — Iim(1+i)a+r—112 — er

where lim(l+£)"Y? =1, lim(1+£)" =¢’

a—>0

and lim(l+ M)aﬂ _ oty

77—1 =(z1)
" o 1_'( )5

which is the pdf of the transformed gamma distribution with parameters z, £ and y.

(b)
ﬂ@=ﬁ%fmk—@ 7], 21> 0

Inﬂﬂu)ani- J- (-

2

=——|n27r——|n:r—1x+u—’u—
2 2 2 2x
l(ﬂ)szfXj (z,|1)
2 n
() = ——In27z——2|na; ——Z:p +,un—% =
_ . 0

To get ,u, set l'(y):o
() =n- uz

]1]

= l(u)=n-nuy=0, y== Z—

ni=3,
©1 13l
_y' _njzlx]
1&1
y_n;xj
" n
L H=— 1
=L
=20.6774
Q3: [4+4]
(a)

1. For full credibility
Let N, be the number of claims where N, ~ Poisson(2)



E(N,)=2, o’ = Var(N,)=2

at p=0.95, ®(y,)=(1+p)/2=0.975
=y, =1.96 (by using SND table)

= A, =(y,/r)* =(1.96/0.05) =1536.64

il
S
)
n= (&j
A
SNEL)

. For full credibility n >3073.28
2. For partial credibility

The credibility factor is Z =, /3073 5g = 0.057043
The partial credibility through premium is

P=ZX+1-2)M

=0.057043(184.6) + (1—0.057043)(220)
.. P =217.98
(b)

1. For full credibility

2 4
z

2
> % 14[ 2| | where 4, —1536.64 and 2 =05
A 0,

The mean is 6, — 253+398+4:9+129+627 _369.2
> (y,—369.2)°
variance is o = - =35840.2

1536.64{ 35840. 2}
n >

05 (369.2)°
n >3073.28| 14 220402
" (369.2)°

. For full credibility n >3881.35
2. For partial credibility

The credibility factor is Z = |10 =0.050758



The partial credibility through premium is
P=ZX+1-2)M

=0.050758(184.6) + (1—0.050758)(220)
- P =2182




