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Example: Insurance claims

Suppose that an insurance company has 10,000 policy holders. The expected
yearly claim per policyholder is $240 with a standard deviation of $800.
What is the approximate probability that the total yearly claims S19,000 >

$2.6 Million
m_rmmo,oc& = HO, 000 x 240 = MQ%OOQOOO

: mUAQHo,OOOV = v/ HOu 000 x 800 = mO, 000

Nummuo,ooo == 600, OOB
_p S10,000 — 2,400,000 _ 2,600,000 — 2,400, 000

30,000 £ 30, 000

~ P[Z > 2.5] = 0.0062

Note that this probability statement does not use anything about the
distribution of the original policy claims except their mean and standard
deviation. Its probable that their distribution is highly skewed right (since
Uy << 0z), but the calculations ignore this fact.

Central Limit Theorem 15



% Central Limit Theorem demo
clear all
close all
clc
n = 100; % Number of iid r.v.'s
for loop = 1:n
X(loop,:) = rand(1,1e5); % uniform distribution
end
X_n_bar = mean(X,1);
Z.n = (X_n_bar-0.5)/(sqrt(1/12/n)); % Standardization
[vall,idx1] = hist(X_n_bar,50);
[val2,idx2] = hist(Z_n,50);
figure;bar(idx1,vali/sum(vall)) % “Un-standardized mean” pdf
figure;bar(idx2,val2/sum(val2)) % “Standardized mean” pdf ~ Std normal distribution
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