. Chapter 9 Review
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What is Inference?
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When dealing with proportfons, what symbol represents the unknown population
proportion (claim)? P

When dealing with proportions, \}/{:at symbol represents the sample proportion?

What is the gab@mie form for a confidence interval?
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What # things can you do to decrease the margin of error in a confidence interval?
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What does being 95% confident mean? ‘ .
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What are the 4 steps to a test of significance? 7
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10) What is the g@@®form for a test statistic?
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11) What is a P-value? What s it really telling us about our sample? .
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12) What is alpha (a)? What do we use it for?
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13) When do we reject our Ho? When do we fail to reject it?
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14) What does it mean if a sample is significant?
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15) | have a significance level(of 0.10/1 get a sample that happens 8% Qf_tlléjime. Is it
significant? What is my conclusion (feject Ho t)r fail to reject Ho)?
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16) | have a significance level df 0.05,1 get a sample that happens 8% of the time. Is it

significant? What is my conclusion (reject Ho 6F\fail to reject Ho}?
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17) If we reject our Ho at a=0.05, will we reject it at a=0.01? Why or why not?
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18) If we reject our Ho at a=0.01, will we reject it at ®=0.05? Why or why not?
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19) Tests of significance are really looking for evidence ...

AGRINST e Ho (cliims).

20) Whenever we do a test of significance or a confidence interval, what are the 3 things we
need to check for?
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21) | have a 98% confidence interval of certain data that is (0.65, 0.78).
a. Give a POSSIBLE 92% confidence interval for the same data
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b. Give a POSSIBLE @08 confidence interval for the sample data
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22) An entomologist samples a field for traces of a harmful insect by placing a square yard
frame at random locations and carefully examining the ground within the frame for these
traces. An SRS of 75 locations selected from a county’s pastureland finds traces of the
harmful insect in 13 locations.

a. Give a 95% confidence interval for the proportion of all possible locations that are
infested, and interpret.
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b. We read a magazine that claims that 15% of all possible locations are contaminated
by this harmful insect. Knowing this, find the minimum sample size needed to
calculate a 92% confidence interval with a 6% margin of error.
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et c. Using the claim in part (b), perform a test of significance to see if the true proportion
of harmful insects has mcreased USQ Fhe Wnfo n ha b.o.ﬁd.ﬂwu,»j
mbl—brm
Ho‘ooIS M[ !+@r Wl
H0~P)O-15 Ho bocoune E)-Va-ﬁ»k> a/=0.05,
%:_E_)_:_-E—::O.Sfob U\JQKMLWM;W
@_ ot Hae troe '9“‘307&““‘!'@‘\7 of
D nfesd locoting i's
Plz > 0.560)= 0,386 SLELYS
23) Find the minimum sample size needed if we want to calculate a 90% confidence interval
with a margin of error of 4%.
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24) Of the 500 respondent households in'a _53’5,}3% had less than 2 cars at home. There was a
- census done a few years ago that said that 46% had less than 2 cars at home. Test whether

the census is still accurate for the proportion of households with less than 2 cars at home or
if it has gone down since the census was done.
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25) Suppose that 84% of a sample of 125 nurses working the ER in mty hospitals express positive

job satisfaction,
express-simiarfulfilment. Establish and interpret a 90% confidence interval estimate for
the difference:r ER Nwd<LS.
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26) You want to estimate the proportion of students at your college or university who are
employed for 10 or more hours per week while classes are in session. You plan to present
your results by way of a 95% confidence interval. Using the guessed value p = 0.35, find the

sample size required if the interval is to have an approximate margin of error of 0.05.
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27) A recent study claims that by May, 65% of statistics students will have “senioritis.” You
‘ believe that this proportion is actually lower (one reason being that not all statistics
students are seniors). You take May of 93 stat students (between all three CB High
Schools) and find that 42 of them claim to have “senioritis.” Test your claim at a

SES\/ signiﬁcar}:elfev;ofo.(l)]S.(os e (QJEC‘J" HG b/C f‘-V Q _
- < «=0.05.
Ms;s\g\/ st P‘O“"S = howe ddffycient
S =
X Z= PP = -4.0l N donce hat s Frue
lg{g@ puacent of sttt Students

_s Who will howe sepioriis
P(E‘-’ '"LLO“)‘-‘ 3.0&3)(,0 bg {V\ﬂ_xj 1S less Hheuro
¥=0.05 57 .

28) A company is marketing its new toy for children ages 3-8, however they are interested in
the proportion of 4 to 5-year-old children like the toy. They take a SRS of 53 4 to 5-year-old
children and perform a series of tests to determine whether the child likes the toy or not.
They determine that of the children in their sample, 28 like their toy. Using a 96% level of
confidence, estimate the percent of children that like the toy.
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29) We have a confidence interval is (0.03834, 0.12166). This interval is created from a sample
of 150 people.
a. What is the sample proportion? O Og
b. What is the margin of error? O OLH(N
c. With what level of confidence was this inter\.;al created?
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MULTIPLE CHOICE

A recent Gallup Poll asked "Do you consider the amount of federal income tax you have to pay as
too high, about right, or too low?" 69% of the sample answered "Too high." Gallup says that for
results based on the sample of national adults (» = 1,055) surveyed April 6-7, 1999, the margin of
sampling error is + 3 percentage points. The next two questions concern this poll.

1. The poll was carried out by telephone, so people without phones are always excluded from the
sample. Any errors in the final result due to excluding people without phones
a) are included in the announced margin of error
bare in addition to the announced margin of error
(c) can be ignored, because these people are not part of the population
(d) can be ignored, because this is a nonsampling error

2. If Gallup had used an SRS of size n = 1055 and obtained the sample proportion p = 0.69, you can
calculate that the margin of error for 95% confidence would be
(a) £0.02 percentage points
(b) £0.04 percentage points
(c) * 1.4 percentage points
@i 2.8 percentage points
€) £ 3.0 percentage points

The student newspaper at a college asks an SRS of 250 undergraduates, "Do you favor eliminating
the carnival from the term-end celebration?" In all 150 of the 250 are in favor. The next five
questions concern this sample survey.

3. The you want to estimate is the proportion p of all undergraduates who favor eliminating
the carnival. That should read

(a) bias (b) confidence level (c) mean

@parameter (e) statistic

4. To estimate p, you will use the proportion p= 150/250 of your sample who favored eliminating
the carnival. The number p is a

(a) bias b) confidence level (c) mean
(d) parameter statistic

5. A 95% confidence interval for the population proportion p is
(a) 150 £ 0.03 (b) 0.6 = 0.03 (c) 150 + 0.06
0.6 £ 0.06 (e) 1.67 = 0.03

6. A 90% confidence interval based on this same sample would have
(a) the same center and a larger margin of error
e same center and a smaller margin of error
(c) a larger margin of error and probably a different center
(d) a smaller margin of error and probably a different center
(e) the same center, but the margin of error changes randomly
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8. You want to estimate the proportion of undergraduates at a college who favor eliminating evening
exams. You will choose an SRS. If you enlarge your SRS from 250 to 1000 students, the sample
proportion p /\
(a) will have the same mean and the same standard deviation. Nn=25¢

(b) will have smaller bias and the standard deviation will be 1/4 as large. e

(c) will have smaller bias and the standard deviation will be 1/2 as large.
(d) will have the same mean and the standard deviation will be 1/4 as large. 1008 /\
i

((e)will have the same mean and the standard deviation will be 1/2 as large.

9. The phrase "95% confidence" in a Gallup Poll press release means that
(a) our results are true for 95% of the population of all adults.
(b) 95% of the population falls within the margin of error we announce.
e probability is 0.95 that a randomly chosen adult falls in the margin of error we announce.
e got these results using a method that gives correct answers in 95% of all samples.
=
10. A recent Gallup Poll interviewed a random sample of 1523 adults. Of these, 868 bought a lottery
ticket in the past year. A 95% confidence interval for the proportion of all adults who bought a

lottery ticket in the past year is (assume Gallup used an SRS)
(a) 0.57 + 0.00016 A Y [ plI-g2
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(c) 0.57 + 0.013 1523
@ 0.57 + 0.025 0.5+

(e) 0.57 + 0.03

16. If the value of the test statistic z = 2.5, 0 .
conclude that the null hypothesis and the alternative hypothesis are the same P" Vel -
we reject the null hypothesis at the 5% significance level

c

we fail to reject the null hypothesis at the 5% significance level P(‘a > _5-) =
Xy we reject the alternative hypothesis at the 5% significance level _ i
$%) should use a different null hypothesis Normcd(2.5 | E 19 0, 1)
17. The null hypothesis is =0.0002 1\

(a) another name for the alternative hypothesis
b) true with 95% probability
usually a statement of "no effect" or "no difference"
determined by looking at the data
(e) statistically significant

18. If a significance test gives a P-value of 0.50,
(a) the margin of error is 0.50
b) the null hypothesis is very likely to be true
we do not have good evidence against the null hypothesis
(d) we do have good evidence against the null hypothesis
(e) the effect of interest is practically significant



20. If a significance test gives P-value 0.005,
& (a) the margin of error is 0.005.
(b) the null hypothesis is very likely to be true.
(c) we do not have good evidence against the null hypothesis.
we do have good evidence against the null hypothesis.
(e) the effect of interest is practically significant.

21. The report of a sample survey of 1,014 adults says, "With 95% confidence, between 9% and 15%
of all Americans expect to spend more money on gifts this year than last year." The phrase "95%
confidence" means
(a) 95% of all Americans will spend between 9% and 15% of what they spent last year.
(b) 9% to 15% of all Americans will spend 95% of what they spent last year.
(c) there is a 95% chance that the percent who expect to spend more is between 9% and 15%.

the method used to get the interval from 9% to 15%, when used over and over, produces intervals
which include the true population percentage 95% of the time.
(e) we can be 95% confident that the method used to get the interval always gives the right answer.

22. A sample survey finds that 30% of a sample of 874 Ohio adults said good health was the thing
they were most thankful for. If that sample were an SRS from the population of all Ohio adults, what
would be the 99% confidence interval for the percent of all Ohio adults who feel that way?
(a) 25% to 35% () 26% to 34% (c) 27% to 33%
(d) 28% to 32% (e) 29% to 31%

¥ 23.1fthe 874 people in the previous question had called a 900 number to give their opinions, how
would this affect your answer?
(a) Not at all, because the width of the confidence interval depends only on the sample size, and not
on the population size.
(b) Not at all, because the width of the confidence interval depends only on the sample size, and not
on how the sample was obtained.
(c) It would be wider because voluntary response polls have a bigger margin of error than SRSs.
(d) It would be narrower because voluntary response polls are less variable than SRSs.

@A confidence interval makes no sense for a voluntary response sample.

24. The name for the pattern of values that a statistic takes when we sample repeatedly from the
same population is
the bias of the statistic.
the sampling distribution of the statistic.
(c) the scale of measurement of the statistic.
(d) the variability of the statistic.
(e) the sampling error.



‘ 28. A CBS News/New York Times opinion poll asked 1,190 adults whether they would prefer
’  balancing the Federal budget over cutting taxes; 702 of those asked said "Yes." Take the sample to
be an SRS from the population of all adults. Which of these is a correct 95% confidence interval for
the proportion of all adults who prefer balancing the budget over cutting taxes?
(a) 0.59 + 0.0004
(b) 0.59 * 0.014
(c)0.59 + 0.0186
0.59 + 0.0285
(e) 0.59 + 0.037

29. Suppose that in fact 62% of all adults favor balancing the budget over cutting taxes. The number
62% is

(a) a bias.

(b) a margin of error.

(c) a statistic.

é a parameter.

(e) a coefficient of variation.

30. Suppose that in fact 62% of all adults favor balancing the budget over cutting taxes. If you take a
large number of SRSs of size 1,190, the sample proportions who favor balancing the budget will
vary. Some will be lower than 62% and some will be higher, but the average sample result will be
very close to 62%. This fact is called

¢ (@) small bias.

—  (b) small margin of error.
(c) high variability.
(d) large bias.
(e) low variability.



