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Question 8.90

Question: Do SAT scores for high school students differ depending on the
students’ intended field of study? Fifteen students who intended to major in
engineering were compared with 15 students who intended to major in language
and literature. Given in the accompanying table are the means and standard
deviations of the scores on the verbal and mathematics portion of the SAT for the
two groups of students:

Verbal Math
Engineering 1,n y =446, s=42 jy =548, s=57
Language/literature say = 534, s =45 y =517, s =52

(a) Construct a 95% confidence interval for the difference in average verbal
scores of students majoring in engineering and of those majoring in

i ° i -T2 Az =1y, £ Hototic, tatm
language/literature. et X be Fi-T2 e e i v
0oy %= 446-F1+:-8§  se- }4.-—',: T8 kg
3
pL-o IV ) 0T dazioeg -
15.34 3

UNIVERSITY OF

. . - ( - -5546)% TORONTO
Q1% (Tlet mopr [ 8- 2e%8-1TGa, AT $2.0471090) = [_ o5 ®)

William Hsu (UofT) Tutorial 18 ECO227Y5 2025/2026 2/13



Question 8.90

Question: Do SAT scores for high school students differ depending on the
students’ intended field of study? Fifteen students who intended to major in
engineering were compared with 15 students who intended to major in language
and literature. Given in the accompanying table are the means and standard

deviations of the scores on the verbal and mathematics portion of the SAT for the
two groups of students:

Verbal Math
Engineering y =446, s =42 % =548, s =57
Language/literature y =534, s =45 =517, s =52

(b) Construct a 95% confidence interval for the difference in average math
scores of students majoring in engineering and of those majoring in

language/literature. Antn-r, trg agein
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Question 8.90

Question: Do SAT scores for high school students differ depending on the
students’ intended field of study? Fifteen students who intended to major in
engineering were compared with 15 students who intended to major in language
and literature. Given in the accompanying table are the means and standard

deviations of the scores on the verbal and mathematics portion of the SAT for the
two groups of students:

Verbal Math
Engineering y =446, s =42 y =548, s =57
Language/literature y =534, s=45 y =517, s =52

(c) Interpret the results obtained in parts (a) and (b).

(d) What assumptions are necessary for the methods used previously to be valid?
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Question 8.93

Question: A factory operates with two machines of type A and one machine of
type B. The weekly repair costs X for type A machines are normally distributed
with mean 1 and variance o2. The weekly repair costs Y for machines of type B
are also normally distributed but with mean p; and variance 302. The expected
repair cost per week for the factory is thus 2u; + po. If you are given a random
sample X1, X5, ..., X, on costs of type A machines and an independent random
sample Y7, Ya,..., Yy, on costs for type B machines, show how you would
construct a 95% confidence interval for 2p1 + o [V R T 9_:_‘)
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Question 8.97

Question: Suppose that S? is the sample variance based on a sample of size n

from a normal population with unknown mean and variance. Derive a
(n-1)§
100(1 — @)% e

Y 9
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Question 9.3

Question: Let Y7, Ys,..., Y, denote a random sample from the uniform
distribution on the interval (6,60 + 1). Let
13 unt(goty IT: Pt 1
N _ A n
eld,8tY O =Y — = and 0 =Y — .
;u.-;-i e ! 2 S R
0, elsevhere

(a) Show that both f; and @, are unbiased estimators of 6.
(b) Find the efficiency of 0 relative to 6,.
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Question 9.3

Question: Let Y7, Ys,..., Y, denote a random sample from the uniform
distribution on the interval (6,60 + 1). Let

~ - 1 A
91:\/75 and 92:Yn

(a) Show that both 6y and f, are unbiased estimators of 6.
(b) Find the efficiency of 0 relative to 6,.
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Question 9.15

Question: Refer to Exercise 9.3. Show that both 6; and #, are consistent
1 88 erbimes, and

estimators for 6.
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Question: Let Y7, Ys,..., Y, denote a random sample from the probability
density function

0y~ 0<y<1,

f =
2 0, elsewhere,

S . . . 0
where @ > 0. Show that Y is a consistent estimator of ——.
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Question 9.20

Question: If Y has a binomial distribution with n trials and success probability p,
show that Y /n is a consistent estimator of p.
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Question 9.23

Question: Refer to Exercise 9.21. Suppose that Y1, Y2,..., Y, is a random
sample of size n from a population for which the first four moments are finite.
That is, my = E(Y1) < o0, my = E(Y?) < 00, m3 = E(Y) < o0, and

my = E(Y{) < 0o. (Note: This assumption is valid for the normal and Poisson

distributions in Exercises 9.21 and 9.22, respectively.) Again, assume that n = 2k
for some integer k. Consider
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Question: Refer to Exercise 9.21. Suppose that Y1, Y2,..., Y, is a random
sample of size n from a population for which the first four moments are finite.
That is, my = E(Y1) < o0, my = E(Y?) < 00, m3 = E(Y) < o0, and

my = E(Y{') < co. (Note: This assumption is valid for the normal and Poisson
distributions in Exercises 9.21 and 9.22, respectively.) Again, assume that n = 2k
for some integer k. Consider

K
1
A2 2
=% z_: Yoi — Yai—1)

(b) Show that 42 is a consistent estimator for 2.

(c) Why did you need the assumptlon that my = E(Y{) < 00?
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Question 9.24

Question: Let Y, Y5, Y3,

., Y, be independent standard normal random
variables.

(a) What is the distribution of >_7_, Y??

(b) Let W, =137 Y2 Does W, converge in probability to some constant?
If so, what is the value of the constant?
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