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Question 1 : An auto insurance company has 10,000 policyholders. Each poli-
cyholder is classified as

(i) Young or old.
(ii) Male or female.
(iii) Married or single.

Of these policyholders, 3000 are young, 4600 are male, and 7000 are married. The
policyholders can also be classified as 1320 young males, 3010 married males, and
1400 young married persons. Finally, 600 of the policyholders are young married
males.

1. Calculate the probability of the company’s policyholders who are young,
female, and single.

2. Calculate the probability of the company’s policyholders who are young and
male given that they are single.

3. Calculate the probability of the company’s policyholders who are young and
male given that they are married.

4. Calculate the probability of the company’s policyholders who are young or
male or married.

5. Calculate the probability of the company’s policyholders who are young or
female or married.

Question 2 : A device that continuously measures and records seismic activity is
placed in a remote region. The time, T , to failure of this device is exponentially
distributed with mean 3 years. Since the device will not be monitored during its
first two years of service, the time to discovery of its failure is X = max(T, 2).

1. Calculate E(X).
2. Calculate the moment generating function MX(θ) for θ < 1/3.
3. Let Y = max(T 2, 2). Calculate E(Y ).
4. Calculate the moment generating function MY (θ) for θ < 1/3.
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