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Each problem is worth a maximum of 2 points. The
passing minimum score is 20.

I, Find the Moment Generating Function of a Poisson Random Variable

with B
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and veimg 10 get the variance.

9 Let X and Y be Uniform in the Unit Interval (0.1) and independent.

Find the density of W =2X - V.

3, Let Yin, = Maz(Uy, Up, ... Uy), where U, Us, . . U, are independent

Uniform (0, 1) and independent. Find the distribution and density of
Yin) and get an expression for its expectation,

_ Prove the Markov Ineguality: Suppost that X 15 o random variable
cuch that Po(X = 0) = 1. Then for every grven number > {):

PrX =)< E':'f)‘ 5

Using the Markov Inequality prove the Chebvshev Inequality.that is:
Let X be 4 random variable for which Var(X) czeeste. Then for any
wanher = 0 . .

Far{X)

Pri|X —EIX)| 2 1)

5. Let X, X5 X5 random variables for which: Ver{X,) = 60,7 = 1.2,3

and Con( XL X)) =1, fory # 5. Find Var{X, + Ao+ Xy)
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A disease aflects a 002 of the population, There is o clinical test so
that the probability of a positive test given that the person has the
disease is 0.94 and the probability of a negative test given the person
does not have the diseasc is (.84, Suppose that the person gets negative
in & test, What is the probability that the person is not sick?

. Prove that the sum of four independent Normal random variables is

Nermal,

The number of claims that an insurance company gets follows a Poisson
¢y, with A = 100. The amounts of each claim is Uniformly distributed
over 0,50, What is the probability that the claims are bigger that
20007, (You may use the Normal approximation )

You have a Poisson variable with mean 20. What is the probability
that the variable is exactly equal to 19 given that it is bigger than
Ofzero)?

S ie & Binomial variable with n = 200 and p = 0.15. Approximate the
probability that 5 is bigger than 35.

A coin is tossed repeatedly. Let X' be the random variable for the
number of Tails befare the first Head is recorded. What are E{X) and
Var{X )7

An insurance company divides its policyholders inteo Jow-risk and high-
risk classes. For the vear. of these in the low-risk class 80% had no
claims. 109 had one claim. and 10% had 2 claims. Of those in the
high-risk clas¢, 20% had ne claims, 40% had one clamn, and 40% had
tweo claims. Of the polievholders. 60% were in the Jow-1isk class and
40% in the high-risk class 1f a policyholder had two claims m the vear.
what ie the probahility that he is in the high-risk class?



14.

Suppose that X, Xy are independent Poisson distiibuted random vari-
ables, both with parameter A, and let W = X; 4 X, Find the density
of W oand its expectation,

T is sssumed that the number of patients checking into a hospital

emergency room is Poisson distributed with average of 25 per eVening:
It is known that 1 in 20 emergency patients ends in death. What is the
probability that there will be - i) at least 1 death in a evening? i) at
most 1 death in the evening?




