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Exercise 1. An insurance policy pays 1000 per day for up to 2 days of hospitalization
and then 500 per day for each day of hospitalization thereafter. The maximum of
reimbursement is 4 days of hospitalization. The number of days of hospitalization, X is

a discrete random variable with probability distribution

5-k
P(X:k): T' lf k:0,1,..,4,
0, if not.
Determine the expected payment for hospitalization under this policy.

(A) 1200 (B) 2125 (C) 1700 (D) 1750 (E) None

Exercise 2Z: An insurance policy reimburses a loss up to a benefit limit of 10 (in
thousands riyals). The policyholder’s loss, X, follows a distribution with density

function:

f(x)—{%' if x>1
() =
0, if not.

The benefit paid under the insurance policy, V, is given by

X, if X <10
10, if X > 10.
What is the expected value of the benefit ?

(A) 2.064 (B)1.723  (C) None (D) 1.219 (E) 3.257

Exercise 3: In a factory, machines A, B, and C produce the same Item. Of their production,
machines A, B, and C produce 4%, 3%, and 1% defective items, respectively. Of the total
production in the factory, machine A produces 30%, machine B produces 20%, and

machine III produces 50%.

An item is selected at random from the production, compute the probability P(D) that it
is defective.
(A) 18/100 (B) None (C) 154/1000 (D) 23/1000 (E) 1.5/100
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Exercise 4. An electronic system contains three cooling components that operate
independently. The probability of each component’s failure is 0.05. The system will
overheat if and only if at least two components fail. Calculate the probability that the

system will overheat.

(A) 0.9456 (B) None (C) 0.4268 (D) 0.0219 (E) 0.0073

Exercise 5: The time to failure of a component in an electronic device has an exponential
distribution with a mean of 4 hours. Calculate the probability that the component will

work without failing for at least 5 hours.

(A) None (B) 2/100 (C)e i  (D)l—e"t (E) e i—e 1

Exercise 6: An actuary studied the likelihood that different types of drivers would be
involved in at least one collision during any one-year period. The results of the study

are presented below.

Type of driver Percentage of all drivers Probability O.f 'at least one
collision
Teen 8% 0.15
Young adult 16% 0.08
Midlife 45% 0.04
Senior 31% 0.05

Given that a driver has been involved in at least one collision in the past year, what is

the probability that the driver is a young adult driver?

(A) 0.0629

(B) None

(C) 0.1987

3/3

(D) 0.2196

(E) 0.2545




Correction

Exercise 1. Define v to be hospitalization payments made by the insurance policy.

0, if X=0
1000, if X=1
Y={2000, if X=2

lzsoo, if X=3

Then (

3000, if X=4
We deduce E[Y] ==2-(0+4+6+5+3) = 1200.

Exercise 2: Since Y = g(X) with g(x) = min(x, 10), then

E[Y] = fjooo min(x, 10) f, (x) dx
and finally

10 1 oo 10 99 1 299
E[Y]:3(f1 deX-FflO FdX)Z 3 (ﬁ+ﬁ)=m—1495

Exercise 3:

P(D|A)-0.04, P(A)-0.3; P(D|B)-0.03 P(B)-0.2; P(D|C)-0.0LP(C)-0.5.
If one item is selected at random from production, the probability that it is defective
equals, according to the total probability formula to.

P(D) - P(D|A) P(A) + P(D|B) P(B) + P(D|C) P(C) - 23/1000.

If the selected item is defective, the conditional probability that it was produced by
machine A, B, or C can be calculated by

P(A|D) - P(D|A) P(A) / P(D) - 12/23;
P(B|D) - P(D| B) P(B) / P(D) - 6/23;
P(C|D) - P(D|C) P(C) / P(D) - 5/23.

Exercise 4. Let X = of failing components amongst the 3 has Binomial (3,0.05)

distribution.
P(system will overheat)= P(X > 2) = (3) 0.05% 0.95+ (3) 0.05% 0.95° - 0.00725.

5

Exercise 5. Let X = time to failure has Exp(1/4) distribution. P(X > 5) = e 2.

Exercise 6. We have
P(C) - P(C|T) P(T) + P(C|Y) P(Y) + P(C| M) P(M)+P(C|S)P(S) - 0.0583.

Then, P(Y|C) - P(C|Y) P(Y)/ P(C)-0.2196



