
Statistics & Probability (150610)

Final Exam (with 9 questions and 2 tables)

Friday 01/02/08, 09:00 – 12:00 Full Marks : 50

1. Suppose U is a Uniform random variable on [−2, 2]. Find the probability density function of
Y = U2. [3]

2. According to an airline industry report, 0.5% of the checked-in baggages get lost during travel.
Suppose that a frequent-flying businesswoman will be checking 250 bags over the course of next
year. What is the probability that she will lose 3 or more peices of luggages (during the whole
year)? [3]

3. Suppose X, Y and Z are i.i.d random variables with expectation µ and variance σ2. Find the
correlation coefficient between X + Y and X + Z. [3]

4. Suppose X and Y have the joint pdf fX,Y (x, y) = e−y, for 0 < x < y, 0 < y.

(a.) Calculate the marginal densities. [5]

(b.) Are X and Y independent? [1]

(c.) Recall that E(X|Y ) is a random variable (a function of Y ). Determine this random variable
explicitly (i.e., give an expression in terms of Y ). [4]

5. A person is serving drinks at a party. The amount of drinks he pours per serving is not a
fixed quantity but is considered to be a random variable. Suppose that the expected amount
he serves per drink is 2 ounces and the standard deviation of the amount he serves per drink
is 1/2 ounce. Assume that each drink is served independently. What is the probability that a
bottle containing 63 ounces of liquid will not be empty after 36 drinks have been served? [5]

6. Recall that the moment generating function (mgf) of a Poisson(λ) random variable is given by
exp(−λ(1 − e−t)). Suppose X, Y and Z are three independent Poisson random variables with
parameters λ, µ and ν, respectively. Identify the probability distribution of U = X + Y + Z by
first calculating the mgf of U . [3]

7. Consider an i. i. d. sample of random variables with density function

f(x|σ) =
1
2σ

exp
(
−|x|

σ

)
,

where σ > 0. Find the maximum likelihood estimator of σ. [4]
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8. Pond’s Age-Defying Complex, a cream with alpha-hydroxy acid, advertises that it can reduce
wrinkles and improve the skin. In a study published in Archives of Dermatology (June 1996),
33 middle-aged women used a cream with alpha-hydroxy acid for twenty-two weeks. At the end
of the study period, a dermatologist judged whether each woman exhibited skin improvement.
The study resulted in 24 “I”s and 9 “N”s, (where I = improved skin and N = no improvement).

(a.) Do the data provide sufficient evidence to conclude that the cream will improve the skin of
more than 60% of middle-aged women? Test using α = .05. [5]

(b.) Find and interpret the P-value of the test. [3]

(c.) What is the power of the test if the true percentage of improvement 70% is? [3]

9. As part of the National Health and Nutrition Examination Survey conducted by the Department
of Health and Human Services, self-reported heights and measured heights were obtained for
females aged 12-16. Listed below are sample and some summary results.

Reported height (x) 53 64 61 66 64 65 68 63 64 64 64 67
Measured height (y) 58.1 62.7 61.1 64.8 63.2 66.4 67.6 63.5 66.8 63.9 62.1 68.5∑

xi = 763
∑

yi = 768.7
∑

(xi − yi) = 5.7∑
x2

i = 48673
∑

y2
i = 49338.47

∑
(xi − yi)2 = 45.87.

(a.) Construct a 99% confidence interval estimate of the expected difference between the reported
heights and the measured heights for females aged 12-16. [5]

(b.) How do you interpret the interval you obtained in part (a.)? What can you say abut the
true expected difference being inside this interval? [3]
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