EC0O227Y5 Tutorial 21

William Hsu

Department of Economics
University of Toronto Mississauga

March 23rd, 2026

&
UNIVERSITY OF

& TORONTO

William Hsu (UofT) Tutorial 21 ECO227Y5 2025/2026 1/11



Question 9.83

Question: Suppose that Y7, Ys,..., Y, constitute a random sample from a
uniform distribution with probability density function
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Question 9.89

Question: It is known that the probability p of tossing heads on an unbalanced

coin is elther 2 or 2. The coin is tossed twice and a value for Y, the number of

heads, is observed. For each possible value of Y, which of the two values for p (4
or %) maximizes the probability that Y = y? Depending on the value of y

actually observed, what is the MLE of p?
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Question 9.97

Question: The geometric probability mass function is given by

p(y ‘p):p(l_p)yila y:17273a
A random sample of size n is taken from a population with a geometric
distribution.

(a) Find the method-of-moments estimator for p
(b) Find the MLE for p
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Question 10.6

Question: We are interested in testing whether or not a coin is balanced based
on the number of heads Y on 36 tosses of the coin (Hy : p = 0.5 versus

H, : p # 0.5). If we use the rejection region |y — 18| > 4, what is

(a) the value of a?
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Question: True or False. Refer to Exercise 10.6.

(a) The level of the test computed in Exercise 10.6(a) is the probability that Hy
is true.

(b) The value of 5 computed in Exercise 10.6(b) is the probability that H, is
true.

(c) In Exercise 10.6(b), 8 was computed assuming that the null hypothesis was
false.

(d) If 8 was computed when p = 0.55, the value would be larger than the value
of 8 obtained in Exercise 10.6(b).
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Question: True or False. Refer to Exercise 10.6.

(e) The probability that the test mistakenly rejects Hp is 3.
= bigqCr RR

(f) Suppose that RR was changed to |y — 18| > 2.
(i) This RR would lead to rejecting the null hypothesis more often than
the RR used in Exercise 10.6.
(i) If o was computed using this new RR, the value would be larger than
the value obtained in Exercise 10.6(a).
(i) If B was computed when p = 0.7 and using this new RR, the value
would be larger than the value obtained in Exercise 10.6(b).
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Question 10.17

Question: A survey published in the American Journal of Sports Medicine
reported the number of meters (m) per week swum by two groups of swimmers
— those who competed exclusively in breaststroke and those who competed in
the individual medley (which includes breaststroke). The summary statistics are
given below.

M m
Specialty Exclusively Breaststroke Individual Medley
Sample size 130 80

Sample mean (m) 9017 5853
Sample SD (m) 7162 1961
Population mean 1 12

Is there sufficient evidence that the average meters per week practicing
breaststroke is greater for exclusive breaststrokers than for individual medley
swimmers?

(a) State the null and alternative hypotheses.
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Question 10.17

Question:
Specialty Exclusively Breaststroke Individual Medley
Sample size 130 80
Sample mean (m) 9017 5853
Sample SD (m) 7162 1961
Population mean 11 2

Is there sufficient evidence that the average meters per week practicing

breaststroke is greater for exclusive breaststrokers than for individual medley
swimmers?

(b) What is the appropriate rejection region for an v = 0.01 level test?

(c) Calculate the observed value of the appropriate test statistic.
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Question 10.17

Question:
Specialty Exclusively Breaststroke Individual Medley
Sample size 130 80
Sample mean (m) 9017 5853
Sample SD (m) 7162 1961
Population mean 11 2

Is there sufficient evidence that the average meters per week practicing

breaststroke is greater for exclusive breaststrokers than for individual medley
swimmers?

(d) What is your conclusion?

(e) What is a practical reason for the conclusion in part (d)?
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Question: The output voltage for an electric circuit is specified to be 130. A

sample of 40 independent readings on the voltage for this circuit gave a sample
mean of 128.6 and standard deviation of 2.1. Test the hypothesis that the
average output voltage is 130 against the alternative that it is less than 130. Use

a test with level o = 0.05.
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