
Statistics & Probability (191506103)

Final Exam (with 7 questions and 3 tables)

Wednesday 29/10/14, 08:45 – 11:45 Full Marks : 35

1. Suppose U is a Uniform random variable on [−3, 3]. Let X = U2. Find the probability density
function of X. [3]

2. Suppose X and Y have the joint probability density function (pdf) given by

f(x, y) = e−y, for 0 ≤ x ≤ y, and = 0, elsewhere.

(a.) Find the (marginal) pdf of Y . [2]

(b.) Find the conditional pdf, fX|Y=y(·) of X given Y = y, (y > 0). [1]

(c.) Recall that E(X|Y ) is a random variable, which is a function of Y . Express the random
variable in terms of Y . [2]

3. Suppose a door-to-door salesman has 10% chance of selling his products to a randomly selected
person. The salesman is not very ambitious in his job. Everyday he stops working whenever he
makes his first sale. Furthermore, assume that the sales patterns are independent from house
to house and from day to day.

(a.) Calculate the probability that on a given day the salesman will visit at least 25 houses before
he stops working. [1]

[If (and only if) you do not find the answer in (a), assume it to be 0.0665 for the following parts.]

(b.) Suppose the work week for the salesman consists of 5 days. Calculate the probability that
he will need to visit at least 25 houses in at least two days of a given work week. [2]

(c.) Suppose that the salesman works 220 days a year (out of 52 weeks he takes 8 weeks
off/vacation.) Calculate the probability that he will visit at least 25 houses in at most
25 days of a given year. Give as accurate an answer as you can from the materials pro-
vided. [Answers obtained directly by using an advanced/graphical calculator would not be
accepted.] [4]

4. Recall that the moment generating function (mgf) of a Binomial(n, p) random variable is given
by (1− p+ pet)n.

(a.) Suppose X ∼ Binomial(m, p), Y ∼ Binomial(n, p); they are independent and W = X + Y .
Identify the probability distribution of W by first calculating the mgf of W . [2]

(b.) Now consider two independent random variables U and V with U ∼ Binomial(m, p),
and V ∼ Binomial(m, q) where p 6= 0, q 6= 0 and p 6= q. Can you conclude that
U + V ∼ Binomial(m, p+ q)? Justify your answer. [2]
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5. Suppose that {Y1, Y2, . . . , Yn} is a random sample from a distribution with pdf

f(y; θ) = θ yθ−1, 0 < y < 1, (θ > 0.)

Find the method of moment estimator for θ. [4]

6. Recall that a good estimator for the unknown population variance σ2 is the sample variance
S2. Recall further that if the population is normal then the estimator S2, as a random variable,
satisfies (n− 1)S2/σ2 ∼ χ2

n−1.

(a.) Derive a formula for 100(1 − α)% confidence interval for σ2 based on a random sample
{X1, X2, . . . , Xn} from a N(µ, σ2) population. [3]

(b.) In a particular situation, the random sample of size 23 from a normal population resulted in∑
(xi− x̄)2 = 104.0996. Obtain the 95% confidence interval for σ2 based on this sample. [2]

7. From previous surveys it is known that about 85% of the general public is right-handed. It is
suspected that the proportion of the executives of large corporations who are right-handed is
higher.

(a.) A researcher has done a recent survey among 250 chief executive officers of large corporations
and 224 of them are turned out to be right-handed. Does this provide enough evidence to
conclude that the true percentage of executives of large corporations who are right handed
is higher than that among the general public? Use a significance level of α = 0.01. [5]

(b.) If the researcher included 25 executives instead of 250, would you be able to use the same
procedure as used in part (a.)? Explain. [2]
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