UNIVERSITY OF CALGARY
DEPARTMENT OF MATHEMATICS AND STATISTICS
MATH 321 ~— Quiz no.4—- Sections T05/T07 —- Dec. 3, 2008

TIME: 50 minutes
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10 1. A union official wanted to get an idea of whether a majority of workers at a large
corporation would favor a contract proposal. She surveyed 500 randomly-selected workers
and found that 265 of them favored the proposal.

(a) Find a 95% confidence interval for the proportion, p, of all the workers who favor the
_contract proposal.
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4@ (b) Test the null hypothesis Hp : p = 0.5 against the alternative hypothesis H; : p > 0.5,
using significance level @ = 0.10.
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\O 2. In a study to determine whether a certain stimulant produces hyperactivity, 60 mice
were injected with a standard dose of the stimulant. Afterward, each mouse was given a
hyperactivity score. For the 60 scores, the sample mean was 15.3 and the sample standard
deviation was 2.7.

6 (a) Compute a 90% confidence interval for the population mean score, fi.
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4’@ (b) Test the null hypothesis Hy : 4« = 15.0 against the alt. hypothesis Hj : 4 > 15.0. Use
significance level o = .05,
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O , 3. Let X, Xa,..., Xy be a random sample from a normal distribution with unknown
mean p and unknown variance o?. Let

To work this problem, you may make use of the fact that the random variable (n — 1)5%/0?
is known to have a Chi-square distribution, with mean n — 1 and variance 2(n—1).

(2) Show that S? is an unbiased estimator of 0. ) , -
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5 (b),Find the MSE of 5'2
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¢) Consider the statistic ¢°,definea by
Consider th ic 52,defined b
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Show that 62 is a biased estimator of o2, and find the bias of & &2
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l O 1. A union official wanted to get an idea of whether a majority of workers at a large

corporation would favor a contract proposal. She surveyed 400 randomly-selected workers
and found that 220 of them favored the proposal.

& ) Find a 90% confidence interval for the proportion, p, of all the workers who favor the
' ¢ontract proposal.
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4‘ (b) Test the null hypothesis Hy : p = 0.5 against the alternative hypothesis Hy : p > 0.5,
using significance level o = 0.05.
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f {# 2. In a study to determine whether a certain stimulant produces hyperactivity, 40 mice
were injected with a standard dose of the stimulant. Afterward, each mouse was given a
hyperactivity score. For the 40 scores, the sample mean was 15.7 and the sample standard
deviation was 3.8.

6 (a) Compute a 95% confidence interval for the population mean score, p.
n= 4o % =15.7) s=73.8
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(b) Test the null hypothesis Hp : 4 = 15.0 against the alt. hypothesis H; : 4 > 15.0. Use
significance level o = 0.10.
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O 3. Let Xy, Xos,...,X, be a random sample from a normal distribution with unknown
mean p and unknown variance o®. Let

To work this problem, you may make use of the fact that the random variable (n — 1)5%/c?
is known to have a Chi-square distribution, with mean n — 1 and variance 2(n — 1).

g(a) Show that S? is an unbiased estimator of o2 .
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g(c) Consider the statistic §%,defined by
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