(a) Pr{W; < 5} = Fy,(5) = Pr{N(5) > 2} = 1 —-Pr{N(5) < 1}
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Solution

1 —exp(—2.5) — exp(—2.5) x 2.5 = 0.7127

(b) Pr{5 < Wy < 10} = Fyy, (10)— Fyy, (5) = Pr{N(10) > 2}—Pr{N(5) >

(©)

2} =Pr{N(5) <1} — Pr{N(10) < 1} =
=exp(—2.5) + exp(—2.5) % 2.5 — exp(—5) — exp(—5) * 5 = 0.246 87

B[X] = % =1 and V[X] = =525 = 3. Then

0 _
{a—l_l
a3z =3

3

which is to say @ = 3 and 6 = 2. Hence Pr{X > 8} = (ﬁ) =

0.008. Hence the number of claims reported to the reinsurer follows
a Poisson Process with rate 0.5 % 0.008 = 0.004

This implies that S; is an exponential random variable with mean

1/0.004 = 250 (very rarely is reported a claim to the reinsurer).
Then Pr{S; < 10} = 1 — exp(—10/250) = 0.03921 1.



where {I;};=1,2,. are ii.d. random variable, Bernoulli distributed,
with parameter p = Pr{X > d} =1 — Fx(d). Then

E[(E } {zp—f— (1-p)) N]
= Pu(p(s— 1)+ 1) = (1 fpz— 1),

which is the probability generating function of a negative binomial
with parameters r and fp = 5(1 — Fx(d)).

Attending to the fact that the Gamma parameter « is integer (2) we
can use the Poisson distribution to calculate 1 — Fx(2) = Pr{X >
2} = exp(—2) + exp(—2) * 2 = 0.406 01 (otherwise use the x? table,
or integrate by parts the density).

Py(z) = E[zzzign} E{E[ N
(

Hence M is a negative binomial with parameters 2.5 and 0.406 01.

Hence Pr{M = 2} = 2225040001 — (155 63.

pk(t) f() 7)\75 ! U()‘)v k= 07 13 2,

Given A = X the process is a Poisson process, which has independent
increments. Hence
Priin(s,t) = Pr{N(t) - N(s) = n|N(s) = k} =

_ Pr{N(t) — N(s) =n,N(s) = k} _

Pr{N(s) = k}
B pkl(s) /0 Pr{N(t) — N(s) = n,N(s) = k[A}dU()) =
B pkl(s) /000 Pr{N(t) = N(s) = n]A} Pr{N(s) = k]\}dU(\) =
1 e8] ef)\(tfs) [)\(t _ S)]n 67/\5 ()\S)k

) / l SEdU () =

B 1 (t — 3)" y ) .y ek )

~ pi(s) nlk! /0 AU (A)

1 (=8 st k) [ e M ()"

— pi(s) nlk! itk /o (n+ &)l dU(N)

= ()G -



L) b () fs(a—y)
_1_;,_,ng()
fs(0) = [1=B(fx(0) -]

fs(x) =

fx(0) = fx(1) = fx(2) = fx(3) = fx(4) = 1/5; B = 5; % =5/6. Then

fs(0)=1/5
fs(z):W’
from where we get
1
fs(1) = 25
6
fs(2) = 125
36
fs(3) = &
216

5. VaRg.g9(X) = 0(0.017%5 — 1) = 900 = 6 = 100

E(X A50) = 100(1 — 100/150) = 100/3.

6. -
(1) P= fi2 (Sl da = 5 () do = oy
—Jo —Jo 0+ — a/p-1
= [ P g = 0 (0+ M)'=</? (it could be calculated
M 9+z T = a/p—1 1t cou e calculate
as E[Y] E[Y A M], where Y is a Pareto with parameters (a/p,0).
7. -

(a) X is a Gamma with parameters @ = 2 and 6 = 5/3. Hence E[X]| =

21 _ B)TM@ _ 5\2 ¢ _ 50 S
10/3 and E[X?] = @ = (2)" %6 = 52. Then the premium is

=A(10/34+0.1% %) =5\

(b) From a) we have that the loadlng coefficient on the expected value
principle is 0.5. hence ¥(0) = —5 = 0.666 67.




(¢) The adjustment coefficient is the only positive root of

5r Mx(r)—1

=

50 = (1-5/3r)"2—1

The only positive root of this equation, satisfying r < 1/0 = 3/5, is
R=13—-1V13=0.13944.

E[X] = exp(2+0.5)=12.182
E[X?] = exp(4+2)=403.428
E[X?] = exp(6+4.5) = 36315.503

1000 * 12. 1825 = 12182

Hs
os = 403428 =635.16
vs = 36315503/403428'5 = 0.14172

s
Pr{2 <1.05% =~ 0.99
{5 < 1os)
=
S—pug  1.05P — 12182
P 0.99
r{ oS 635.16 }

Using, for instance, the NP approximation we get, zg.01 = 2.3263, from
where

014172

c (2501 — (2.3263% — 1) = 2.4305

1) = 2.3263 +

0.14172
Z0.01 + 6

LO5P—12182 — 9 4305 < P = 13072.

which is to say ===



