Practice Set: Lecture 09

LOTUS, Mean and Variance, Marginalization, Conditional Densities, Transformations,
Covariance, Moment-Generating Functions

BA II Year, Madras School of Economics
Instructor: Srikanth B. Pai

Textbook: Larsen & Marx, An Introduction to Mathematical Statistics and Its Applications, Fifth
Edition, Chapter 3. All problems are from the text.

Numeric answers are collected at the end. Work every problem before checking.
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Let X be binomial with n = 10 and p = 2. Find E(3X — 4).

. Let fy(y) =siny, 0 <y < F. Find E(Y).

Compute the variance of a uniform random variable defined on the unit interval [0, 1].

Let fy(y) = 5y, 0 <y < 1. Use Var(Y) = E(Y?) — i to find Var(Y).

. Let fy(y) =3(1 —y)?, 0 <y < 1. Find the variance of W = —5Y + 12.

A set of temperatures recorded in degrees Fahrenheit has standard deviation 15.7°F. The cor-
responding Celsius temperature is g(Y —32). What is the standard deviation of the equivalent
Celsius temperatures?

Find the coefficient of skewness 71 = E[(Y — p)3]/03 for an exponential random variable with
fY(y) =e Y, y>0.

Calculate the coefficient of kurtosis 7o = E[(Y — u)*]/o* — 3 for a uniform random variable on
the unit interval, fy(y) =1,0 <y < 1.
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(2,2). Find the marginal pmf px (z) by summing out y.

Let X and Y have the joint pmf px y (z,y) = at the four points (1, 1), (1,2), (2,1),

Suppose fxy(z,y) =6(1 —x —y) for x and y in the unit square with 0 < z+y < 1. Find the
marginal pdf fx(z).

Two discrete random variables X and Y have joint pdf pxy(z,y) = k(x +y) for x = 1,2,3
and y = 1,2,3. (a) Find k. (b) Evaluate py|,(1) for every x with px(z) > 0.

Suppose fxy(z,y) = %(2x+3y), 0<zxz<1,0<y<1 Find (a) fx(z), (b) fy‘w(y), (c)
P(Lev <3 X=1) (@ B2

Let X have pdf fx(x) =322, 0 < < 1. Find the pdf of Y = 2X + 1.
Let Y be exponential with fy (y) = Ae™Y, y > 0. Find the pdf of W = e~V

Let X and Y be independent, with px (k) = e *A*/k! and py (k) = e ¥ /k!, k =0,1,2,....
Find the pdf of X + Y, and state whether X + Y belongs to the same family as X and Y.
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Suppose fx(z) =ze *, x>0, and fy(y) =e Y, y > 0, with X and Y independent. Find the
pdf of X +Y.

A contestant takes ten shots with each of two handguns. The final score is 4 times the number
of bull’s-eyes with the first gun plus 6 times the number with the second. Each shot from the
first gun hits the bull’s-eye with probability 0.30; each shot from the second, with probability
0.40. Find the expected score.

Two fair dice are tossed. Find the expected value of the product of the two faces showing.

Two fair dice are thrown. Let X be the number on the first die and Y the larger of the two
numbers showing. Find Cov(X,Y).

Let fxy(z,y)=32(x+2y),0<2<1,0<y<1. Find Var(X +Y).

Find the moment-generating function of the discrete random variable X with px (k) = ( %) b (%) ,
k=0,1,2,....

Let Y be exponential with fy(y) = Ae™Y, y > 0. Use its moment-generating function to find
E(Y%).

Find the variance of Y if My (t) = €2!/(1 — t?).
Suppose the moment-generating function of W is
_ —3+3et (2 1.4
My (t) =e (54 3€").

Calculate P(W < 1).

Answers (numeric only)
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1 z+1
() fx@) = T2 0w <1 ) frialy) =
o252
fr)=S-17 1<y<3

fww) = w1, 0<w<1

Poisson with parameter A 4 p: pxyy (k) = e" AT (X + p)*/k! (same family)

Fxav(w) = e

36
49

2

— =12.25

4
35

— =~ 1.458
24

22. —

23.

24.

—w

)

w >0

4
t<1n§



