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Answer the following questions.

Q1: [2+2+2+1+1]
Determine the mean excess loss, limited expected value and probability density functions for the
following model.

0, x<0
F(z)= (2000 ¥
“\z+2000) © "=
and show that this model is a member of the transformed beta family, and give its name.
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Note that: the pdf of generalized beta is defined as f(x) =

Q2: [4+4]

(@) One hundred observed claims in 2023 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
2023, determine a range for the probability that a claim exceeds 500 in 2026.

(b) Demonstrate that the Weibull distribution is a scale distribution.
Hint: For Weibull distribution, F(x) = 1 — e~ /%",

Q3: [3+3+3]
0
r+6

Let X have cdf F () :1—( j . Determine the cdf of the inverse, transformed, and

inverse transformed distributions. Clarify the names of distributions.




The Model Answer

Ql: [24+24+2+1+1]

()
The mean excess loss function is
I;S(x)dx 2000 \3
“O= T SO
°°( 2000 )3 dx
2+2000
se(d) = —L —
(d+2000)
— 2000+d
2
(i)

To get the limited expected value function E(X A u)

E(X Au) =—j)‘ F(x)dx+jr5(:c)dx

= E(X Au)=0+ f(zfgggo ) dz
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(iii)
To get the pdf of the given model
f(z)=F ()

— 3(2000)°

" (2+2000)* z>0
Which is the pdf of the Pareto distribution.
(iv)
For X ~ Transformed beta («,0,7,7) generalized beta
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.. The given model where a =3, € =2000 is a member of the transformed beta family.

which is a Pareto Prob. density function  (2)

Q2: [4+4]

(a)
The claim amount| 0-300 300-350 350-400 400-450 450-500 500-600 600-
in 2023
# of claims 42 3 5 5 0 5 40

For the next three years, all claims are inflated by 5% per year
In 2024 — 1.05 X, in 2025— 1.1025 X and in 2026 — 1.157625 X
Where, X is the random variable of the claim amount in 2023 and Y=1.157625 X is the random variable of the claim
amount in 2026. 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)

For the Weibull distribution, X ~ Weibull (8,7)
and the distribution function is F} (z) =1- o oy
let Y =cX, c>0,then
E (y) = pr(Y <y)

=pr(X <¥)

ie. E (y)=F, (%)
o F(y)=1-¢ """

which is a Weibull distribution with parameters 7 and cé

.. 0 isascale parameter.
.". The Weibull distribution is a scale distribution.

Q3: [3+3+3]

ForPareto(a,@)distribution,FX(m)zl—( 0 j :
r+0

So, we could obtain the following:
(1) The inverse distribution has cdf

Fy(y)=1-F,(y"), z=-1
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which is the inverse Pareto (o, @) distribution.
(2) The transformed distribution has cdf

E (y)=F,(y"), >0
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which is the Burr (o, 87, ) distribution.
(3) The inverse transformed distribution has cdf

F,(y)=1-F,(y ")  Theorem for negative
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which is the inverse Burr (at, @7, ) distribution.




