
Aggregate Loss Models .

The Individual Risk Model
.

Let {Xj : j -- 1,2 , . . . , n} be independent (but not necessarily
identically dist'd)

S = X
,
tXzt . - - t Xn

Then
,
S represents aggregate losses .
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The Collective Risk Model .

Let {Xj , j - 1,2 , . .. } be a sequence of independent , identicallydistributed r-v .

Let N be an No - valued r -v. independent from {xj , j -- 1,2, . . .} .

-1 Define : S = X
,
t Xzt - - - tX

"
= Xj

w/ the convention that 5--0 when N -- O .

Then
,
S represents aggregate losses .

Facts :
. ⇐ (s] = EIN] - ELX] Wald Identity .

e

• Var Es] = EIN] - Var Ex] + Var [N] - (EEXT )
'

Q : what's the dist'n of S?

It is convenient to use pgfs and mgfs .
If X is No. valued

,
then Ps (2) = Pm (R, 121)

-

If X is continuous
,
then

Msu) = pm (Mx (2))



N . . - frequency

X. . - seventy

S Ms

Os
pl [ s > pest 29] = ?

• pls - E [N] - E[X] = 0.7-2=1.4 a

ELN] = O - 0.7 t 2 - 0.2 t 3.0.1 = 0.7

E[X) - O - 0.8 tho - O. 2=2

Os
'
-
- Var[s] - EEN] - Var [x] + Var INT - (EEXTP

Var EN] -- EIN
'] -⇐[NJ)'

= 22 - O .
2 t 3? 0.1 -(0.772

= 1.7 - 0.49=1.21

Var[x) = ELXZ] -⇐[xD?
= to? 0.2 - (2)

2
= 16

V

Os? 0.7 ' 16+1.21 - 22=16.04

Os =Ff = 1.005

RES > 1.4 t 2 - (4.005) - 9.401] =P[53103=1
-RES- O]

20



N -O 5=0

0.7 a

0.2 (0.8
) both Xi-O and 112--0 5=0

N --2 not
°
- 1

(0.813 X, = Xz- Xz -- O 5=0

N=3

not

Tf[5--0]=0.7 t 0.2 - (0.812+0.1 - (0.833 = . - - = 88

answer : 0.12 .

Note : We can adapt the CLT to this setting .

S
"

N

"

Normal (mean- pls , var -
- Os
')


