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Chapter 10: Estimating vith Conidence

5. The scores of a certain population on the Wechsler Intelligence Scale for Children

(WISC) are thought to be normally distributed with mean #and standard deviation o=
10. A simple random sample of 25 children from this population is taken, and each child
is given the WISC. The mean of the 25 scores is X = 104.32. Based on these data, a
95% confidence interval for s is

A) 104320.78. D) 10432392

B) 104.32%1.04. E) 104.32+19.60.

©) 10432329,

Suppose we want to compute a 90% confidence interval for the average amount 4
spent on books by freshmen in their first year at a major university. The interval is to
have a margin of error of $2, and the amount spent has a normal distribution with
standard deviation &= $30. The number of observations required is closest to

A)25. B)30. C)608. D) 609. E) 865.

Other things being equal, the margin of error of a confidence interval increases as
A) the sample size increases.

B) the sample mean increases.

C) the population standard deviation increases.

D) the confidence level decreases.
E) none of the above.

Researchers are studying the yield of a crop in two locations. The researchers are going
to compute independent 90% confidence intervals for the mean yield 4 at each
location. The probability that at least one of the intervals will cover the true mean yield
at its location is

A) 019, B) 081 C)090. D) 095 E) 099,

A procedure for approximating sampling distributions (which can then be used to
construct confidence intervals) when theory cannot tell us their shape is

A) least squares.  B) the bootstrap.  C) residual analysis. D) normalization.
E) standardization.

A small New England college has a total of 400 students. The Math SAT (SAT-M)
score is required for admission. The mean SAT-M score of all 400 students is 640, and
the standard deviation of SAT-M scores for all 400 students is 60. The formula for a
95% confidence intgrval yields the interval 640 +5.88. We may conclude that

A) 95% of all student Math SAT scores will be between 634.12 and 645.88.

B) if we repeated this procedure many, many times, only 5% of the 95% confidence
intervals would fail to include the mean SAT-M score of the population of all
students at the college.

C) 95% of the time, the population mean will be between 634.12 and 645.88.

D) the interval is incorrect; it is much too small.

E) none of the above is true.
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In formulating hypotheses for a statistical test of significance, the null hypothesis is
often

A) a statement that there is *no effect” or “no difference.”

B) proven correct.

©) astatement that the data are all 0.

D) 0.05. .

E) the probability of observing the data you actually obtained.

In tests of significance about an unknown parameter of some population, which of the

following s considered strong evidence against the null hypothesis?

A) The value of an estimate of the unknown parameter based on a simple random
sample from the population is not equal to zero.

B) The value of an estimate of the unknown parameter lies within 2 units of the sample
value.

€) We observe a value of an estimate of the unknown parameter based on a simple
random sample from the population that is very consistent with the null hypothesis.

D) We observe a value of an estimate of the unknown parameter based on a simple
random sample from the population that is very unlikely to occur if the null
hypothesis is true.

E) The value of an estimate of the unknown parameter based on a simple random
sample from the population is equal to zero.

In the last mayoral election in a large city, 47% of the adults over the age of 65 voted
Republican. A researcher wishes to determine if the proportion of adults over the age of
65 in the city who plan to vote Republican in the next mayoral election has changed. Let
p represent the proportion of the population of all adults over the age of 65 in the city
who plan to vote Republican in the next mayoral election. In terms of p, the researcher
should test which of the following null and alternative hypotheses?

A) Hy:p=047,H,:p>047.

B) Hy p=047,Hyp#047.

C) Hy:p=047,Hyp>047.

D) Hy: p =047, Hy: p = 0.47+0.03, since 0.03 is the margin of error for most polls

E) Hop=047,Hyp<047.

The mean area 4 of the several thousand apartments in a new development is advertised

to be 1250 square feet. A tenant group thinks that the apartments are smaller than

advertised. They hire an engincer to measure a sample of apartments to test their

suspicion. The null and alternative hypotheses, Ho and Hy, for an appropriate test of

hypotheses are

A) Hy: p=1250, Hy: = 1250.

B) Hy: p1= 1250, Hy: 41 < 1250.

C) Hy: = 1250, Hy: j1> 1250.

D) Hy: p= 1250, Hy: 1> 1250

E) incapable of being specified without knowing the size of the sample used by the
engineer.
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‘We want to know if the mean height of all adult American males between the ages of 18
and 21 is now over 6 feet. If the population of all adult American males between the
ages of 18 and 21 has mean height-of  feet and standard deviation & feet, which of the
following null and alternative hypotheses would we use to conduct a test of hypotheses
to answer this question?

A) Hy =6, Hy 1 <6.

B) Ho: p1=6, Hy: <6

C) Hy u=6,Hy: p#6.

D) Hy: p=6,Hy: =6+ X , assuming our sample size is .

E) Hy pi=6,Hy pi>6.

Ina test of significance, the probability, assuming the null hypothesis is true, that the
test statistic will take a value at least as extreme as the value actually observed is

A) the P-value of the test.

B) the level of significance of the test.

C) the critical z-score of the test.

D) the probability the null hypothesis is false.

E) the probability the null hypothesis is true.

In testing hypotheses, which of the following would be strong evidence against the null
hypothesis?

A) Using a small level of significance. D) Obtaining data with a large P-value.
B) Usingalarge level of significance.  E) Obtaining data with a small sample

standard deviation.
C) Obtaining data with a small P-value.

In a statistical test of hypotheses, we say the data are statistically significant at level arif
A) a=001 D) the P-value is larger than @

B) a=005. B) ais small

©) the P-value is at most .

In a test of statistical hypotheses, the P-value tells us
A) if the null hypothesis is true.

B) if the alternative hypothesis is true.

C)  the smallest level of significance at which the null hypothesis can be accepted.
D) the smallest level of significance at which the null hypothesis can be rejected.

E) the largest level of significance at which the null hypothesis can be rejected.

‘We test the null hypothesis Ho: 4= 10 against the alternative Hy: 4 < 10 for a normal
population with = 4. A random sample of 16 observations is drawn from the
population, and we find the sample mean of these observations to be ¥ = 12. The P-
value is closest to

A) 0.0228. B) 0.0456. C) 0.10. D) 0.9544. E) 0.9772.
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The Survey of Study Habits and Attitudes (SSHA) is a psychological test that measures
the motivation, attitude, and study habits of college students. Scores range from 0 to 200
and follow (approximately) a normal distribution with mean 115 and standard deviation
o= 25. You suspect that incoming freshmen have a mean 4 that is different from 115,
since they are often excited yet anxious about entering college. To test your suspicion,
you test the hypotheses Hy: = 115, Hy: ¢# 115. You give the SSHA to 25 students
who are incoming freshmen and find that their mean score is 116.2. The P-value of your
test is closest o 5

A) 0.1151.  B) 0.2302. C) 0.4052. D) 0.5948. E) 0.8104.

The level of calcium in the blood of healthy young adults follows a normal distribution
with mean = 10 milligrams per deciliter (mg/dl) and standard deviation o= 0.4 mg/dl.
A clinic measures the blood calcium of 100 healthy pregnant young women at their first
visit for prenatal care. The mean of these 100 measurements is X = 9.8 mg/dl. Is this
evidence that the mean calcium level in the population from which these women come
is less than the general population’s mean level of 10 mg/d1? To answer this question,
we test the hypotheses Ho: 4= 10, Hy: 44 < 10. The P-value of the test is

A) less than 0.0002.  B) 0.0002. C) 0.3085. D) 0.6170. E) greater than 0.99.

The nicotine content in milligrams (mg) in cigarettes of a certain brand is normally
distributed with mean z and standard deviation o= 0.1 mg. The brand advertises that
the mean nicotine content of its cigaretes is 1.5 mg, but measurements on  random
sample of 100 cigarettes of this brand gave a mean of X = 1.53 mg. Is this evidence
that the mean nicotine content is actually higher than advertised? To answer this
question, we test the hypotheses Hy: 4= 1.5, Hy: g¢> 1.5 at the 5% significance level.
Based on the results, we conclude that

A) Hy should be rejected.

B) Ho should not be rejected.

C) Ho should be accepted.

D) there is a 5% chance that the null hypothesis is true.

E) H, should be rejected.

‘The time needed for college students to complete a certain paper-and-pencil maze
follows a normal distribution with a mean of 30 seconds and a standard deviation of

3 seconds. You wish to see if the mean completion time zis changed by vigorous
exercise, 5o you have a group of nine college students exercise vigorously for

30 minutes and then complete the maze. It takes them an average of X = 31.2 seconds
to complete the maze. You use this information to test the hypotheses Ho: 4= 30, Hy: st
30 at the 1% significance level. Based on the results, you conclude that

A) Hy should be rejected.

B) Hy should not be rejected.

C) H, should be accepted.

D) this is a borderline case and no decision should be made.

E) Ho should be accepted.
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