Lec 5: Risk Pooling 1n Insurance

 If n policies, each has
independent probability p
of a claim, then the
number of claims follows
the binomial distribution.
The standard deviation of

the fraction of policies that
result in a claim is o= \/P(l -p)/n

* Probability that fraction of
policies that result in loss

will lie between P1 and
P2, using Excel Normdist

Normdist P2. P.o.1) — Normdis{ Pl, P,o,])

f(x)=P'A1-P)"nl/(x!(n-x)!)




Example

 If probability of loss 1s .2, I write 100
policies, then expected number of losses 1s
20% and the standard deviation ¢ of the
fraction of losses is (.2*0.8/100)>=.04

* Change n to 1000, get 6=.013
* Change n to 10000, get 6=.004
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Distribution of Fraction of Policies Resulting in Losses P=.2

120

100

80

40 A

20

O I I I | I I I
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

Open Yale

£ Yale University 2002, Most of the lectures and course material within Open Yale Courses are licensed
under a Creative Commans Attribution-Noncommercial-Share Alike 3.0 license, Unless explicitly s2t forth in
the applicable Credits section of a lecture, third-party content is not covered under the Creative Commons

MHidd s PBlasid Skl M a Madsd Vald Mac imddd Wi ekt A | hid i llaalbalbl s Sodd B okt i e dbesoinl] db b @bl o g i ook B s

04

—n=100
—n=1000
—n=10000




