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Question 4.96

Question: Suppose that a random variable Y has a probability density function
Rewall® 1~ XY it p- Llol=\;:

ky3e /2 y>0,
fly)=
0, elsewhere.

(a) Find the value of k that makes f(y) a probability density function.
(b) Does Y have a x? distribution? If so, how many degrees of freedom?

(c) What are the mean and standard deviation of Y?
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Question 4.111

Question: Suppose that Y has a gamma distribution with parameters o and 3.

(a) If ais any positive or negative value such that o + a > 0, show that
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(b) Why did your answer in part (a) require that oo+ a > 07
(c) Show that, with a =1, the result in part (a) gives E(Y) = af.
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Question 4.111

Question: Suppose that Y has a gamma distribution with parameters o and 3.

(d) Use the result in part (a) to give an expression for E(v/Y). What do you
need to assume about o7

(e) Use the result in part (a) to give an expression for E(1/Y), E(1/vY), and
E(1/Y?). What do you need to assume about « in each case?

d] E[\’”l) = Bm —P( hladet ) neéd ,,(+l‘,° 3 °(7_'-|,. ) Bt azp Onyvem it n
P altendy Jotiefied
Y-'
A4 PLAD g #1709 &7

e1 E03) 3 BT S
Y
v s CCa- ) od-1h793d74
E[J_ - ll\._’— g,eé Y 1
U I TR

A

- Mld-v)

2 )= _ e0d d-t20 3 d?
E(,’\..) B ni) )N

&
UNIVERSITY OF

& TORONTO

William Hsu (UofT) Tutorial 8 EC0227Y5 2025/2026 4/8



Question 4.112

Question: Suppose that Y has a x? distribution with v degrees of freedom. Use
the results in Exercise 4.111 in your answers to the following. These results will
be useful when we study the t and F distributions in Chapter 7.

(a) Give an expression for E(Y?) if v > —2a.
(b) Why did your answer in part (a) require that v > —2a?

(c) Use the result in part (a) to give an expression for E(v/Y). What do you
need to assume about v?

(d) Use the result in part (a) to give an expression for E(1/Y), E(1/vY), and
E(1/Y?). What do you need to assume about v in each case?
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Question 4.128

Question: Suppose that a random variable Y has a probability density function

fly)= (1=7)
0, elsewhere.
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Question: Errors in measuring the time of arrival of a wave front from an
acoustic source sometimes have an approximate beta distribution. Suppose that

these errors, measured in microseconds, have approximately a beta distribution
with « =1 and g = 2.

(a) What is the probability that the measurement error in a randomly selected

instance is less than 0.5 us?
N anite0semds

(b) Give the mean and standard deviation of the measurement errors.
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Question 4.133

Question: The proportion of time per day that all checkout counters in a
supermarket are busy is a random variable Y with density

cy’(l—y)*, 0<y<I1,
Fly) =Y (I-y) <y<
0, elsewhere.

(a) Find the value of ¢ that makes f(y) a probability density function.

(b) Find E[Y]. (Use what you have learned about the beta-type distribution.
Compare your answers to those obtained in Exercise 4.28.)

(c) Calculate the standard deviation of Y.
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