Exam 1 PS 217, Spring 2001

1. In ashort sentence, define power (1 —b). Then, tell me a strategy for making your statistic
more powerful...being careful to articulate how that strategy works. [5 pts]

Power isthe probability of correctly regecting H,. That is, power representsthe probability
that you correctly decide that your sample mean was drawn from a population with a u
different from that of the u proposed in H,. Later on we'll talk about all sorts of waysto
make a study more powerful. At this point, you need to be able to articulate the impor tant
role of samplesize (n). That is, you need to recognize that increasing the sample size makes
your statistic more powerful. How it does so is by decreasing the standard error. Asthe
standard error decreases, the critical valuesare pulled in ever closer to the mean proposed
under H,. Asaresult, smaller differencesfrom the hypothesized u will lead to theregection
of H,.

2. Suppose that during impersonal social interactions (that is, with business or casual
acquaintances) people in the United States maintain a mean social distance of m= 4 feet from the
other individual. Thisdistribution isnormal and hass = 1.5. A researcher examines whether or
not thisistrue for other cultures. A random sample of n = 8 people of Middle Eastern cultureis
observed in an impersonal interaction. For this sample, the mean distance is 2.5 feet. Test the
hypothesis that the Middle Eastern sample was drawn from a popul ation with m= 4. [10 pts]

Decision Rule: If |z| = 1.96, reject H,,
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Because |z| = 1.96, | would reject H, and conclude that the samplewas drawn from a
population with u <4.

3. Define the term “standard error.” What is the formula for standard error? [5 pts]

Thestandard error isthe standard deviation of the sampling distribution of the mean. The
formulafor the standard error is:
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4. Suppose that you take arandom sample of n = 9 students on their way to an 8AM classin
TLC and ask them for their GPAs. Their data are seen below. What is your best estimate of the m
and s for the population from which this sample was drawn? [10 pts]

Score Score Squared
34 11.56
33 10.89
3.0 9.0
2.8 7.84
36 12.96
34 11.56
35 12.25
3.8 14.44
32 10.24
Sum 30.0 100.74
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S=0 = SSl = ;4 =+/.0925 =.304
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5. Given the sample of GPAs obtained above, and assuming a normal distribution of GPAS, how
likely isit that your sample was drawn from a population with m= 3.1?[10 pts]

Because ¢ isnot known, and you haveto estimate it from the sample standard deviation, s,
thisproblem requiresthat you usethet-test.

Hy u=31
H:u=31

Decision Rule: if [topainedl = teriticar F€€Ct Ho.
toritica(8) = 2.306

%:7\/ﬁ:-%’:_1
333-31_.23_
11

t 2.3

Although it’sa close call, | would retain H, in this case. Of course, | would also presume
that with more power, | might well beabletoregect H,,



6. Asyou know, we can treat 1Qs as normally distributed with m= 100 and s = 15. [15 ptg]
a. What percentage of the population would have 1Qs between 80 and 90?
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=-1.33

,_90-100 _-10
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=- .67

.2514 - .0918 = .1596, so roughly 16% of the population would have | Qs between 89 and 90.
b. What percentage of the population would have | Qs greater than 1107?
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.2514, so roughly 25% of the population would have | Qs = 110.

c. What percentage of sample means from samples of size n = 9 would have |Qs greater than
110?
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.0228, so roughly 2% of the samples of n=9 will have mean | Qs = 110.

d. What percentage of sample means from samples of size n = 25 would have | Qs greater than
110?

VAT

S = 110- 100 _ 333

.0005, so roughly “no” samples of size n = 25 would have mean 1Qs = 110.
e. Why are your answersto ¢ and d different? What process does the difference reflect?
Becausethe standard error issmaller with larger sample sizes, it’s much more difficult to

get sample means of 110 from this population with a sample of 25 compared to a sample of
0.



