STATISTICS 2023 NAME, PRINT IN INK

EXAM THREE SIGNATURE, IN INK

FALL 2018 CWID IN INK

Once this exam is graded and returned to you retain it for grade verification.
TRUE OR FALSE. Answer with a capital T or F. (3 points each)

F 1. The standard error of the point estimate for the population mean is the center of a
confidence interval to estimate the population mean.

] 2. The width of a confidence interval to estimate the population mean can be increased by
increasing the confidence level if the sample size and variance remain constant.

—

I 3. If the absolute value of the Z test statistic is equal to six, then the null hypothesis could be
rejected with a reasonable error rate.

, 4. The only possible values for the parameter, population proportion, are the values zero, one,
and the values between zero and one.

l/ 5. The decision in a hypothesis test is whether to reject or not reject the alternative hypothesis.

2 6. The p-value of a hypothesis test is the error rate that the researcher must tolerate if the
statement in the null hypothesis is accepted and the alternative hypothesis shown to be false.

2 7. The t-multiplier in the bound of error in a 95% confidence interval to estimate the mean of a
population with unknown variance based on only 20 observations would be the value 2.093, not 1.729.

Questions on the t-table. State the answer on the line. (3 points each)
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STATE THE ANSWER. Write the answer on the line. (3 points each)

&é . OZ 11. How many units wide is a 98% confidence interval to estimate the mean based
on a sample of 16 observations with a sample standard deviation of 20 units?

; » $o= E_s.
hfm’/é=25—l‘ﬁt_§z]‘_/) ‘S} Zf&/és)yﬁ-::z Z;/(/EF/Z/ZZ: Z 2,602 o5 =26.92Z

‘Z é' ?2- 12. If a 90% confidence interval to estimate a population mean is
(25.38, 28.48) what is the value of the point estin212te for the population mean?

Koo the Conlor = P22 L2848 4.9,

3 g ’ é /7[ 13. If a 99% confidence interval based on a large sample to estimate a population
mean is (9.48, 86.76) then what 8:; the value of 2} bound of error?
676 — .
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0 0 / 14. If the rejection region in a left-tail hypothesis test based on a large sample is
below —2.326 what is the maximum error rate of rejecting a true null hypothesis which this researcher

will tolerate? <=
= =0 = 0.0/
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(0 2 5/4 2 0 342) 15.1f 3 %ﬁ?of 10%0 consumers prefer the company’s cereal

brand calculate a 95% confidence interval for the proportion of all consumers who prefer the company’s
brand? Round the interyal answers to 3 decimal places. . +
PP rosrstn [P ffgwylg 76357 %)
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I hyp‘gthesis test on the population mean based on a large sample
provides a test statistic value of — 1.56 what is the p-value of the hypothesis test?

, 062~ r \ - ?—»2"‘/'%74052. =J, 65938, o
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—— ‘2 ‘ 7/ g 17.Ina Ieﬁ-ta?l‘ilpgthesis'test based on a random sample of 12 observations the
null hypothesis would bc?o reé’?cted at the errgr rate _gfc?.%1 if the t test statistic is less than what value?
€ ( .

Many public polling agencies conc ( gurveys to determine the current consumer sentiment
concerning the state of the economy. For example, the Bureau of Economic and Business Research
(BEBR) at the University of Florida conducts quarterly surveys to gauge consumer sentiment in the
Sunshine State. Suppose that BEBR randomly samples 500 consumers and finds that 266 are
optimistic about the state of the economy. Use this information to answer the following questions.

0. 532 18. What is the point estimate for the proportion of consumers who are optimistic
about the state of the economy? > i #—% 22247 S l’f 204
T e - —= —— = ).532
0 7 i So0
‘ 022 3 19. What is the estimated standard error for the point estimate for the proportion of
consumers who are optimistic about the state of the economy? Round to four digits past the decimal.
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Assume that the estimated staﬁdard error of the point estimate for the
proportion of consumers who are optimistic about the state of the economy is 0.04. What is the
numerical value of the test statistic to check if the proportion is equal to 50% against an alternative that

the proportion is greater than 50%? W \94 =0.0 /94 . 2 w‘:
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STATE THE ANSWER. Write the answer on the line. (3 points each)
An institution of higher education is analyzing the changes in class size due to a new enroliment
system. Class size changes for twelve classes have resulted in the following Excel output. Use this
information to answer the questions on this page.

One Sample t test

Subject Class Size change count 12
1 23 mean 4.67
2 15 std dev 11.15
3 -5 std err 3.22
4 7
5 1 hyp mean 0
6 -10 a 0.05
7 12 tails 1
8 -8 df 11
9 20 t stat 1.45
10 8 p value 0.087585
11 -2 t crit 1.7959
12 -5 sig no

éﬁ' é 7 21. What is the point estimate for the mean?

3.22.

22. What is the estimated standard error of the point estimate for the mean?

/ ’ ’3’5 23. What is the value of the test statistic to test the null hypothesis that the mean
class size change is equal to 0?

7
0‘ ﬂ g 5‘?5 24. What is the p-value to test the null hypothesis that the mean class size change
is equal to O versus an alternative that the mean class size has increased?

0‘ / 7 5/ 7 25. What is the p-value to test the null hypothesis that the mean class size change
is equal to O versus an alternative that the mean class size differs from 0?

LT = z[o.ﬂwgﬁs) = 0./75/%7

ﬂ ’ g Z 7 26. What is the value of the test statistic to test the null hypothesis that the mean
class size change is equal to 2? This value is not provided in the output, but can be calculated from the
values provided. Round your answer to 3 digits past the decimal.
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HYPOTHESIS TEST QUESTIONS. Write the answer on the line. (3 points each)

An auditing firm was hired to determine if a particular defense plant was overstating the value of their
inventory items. Of particular interest was whether it could be demonstrated that the average is less
than $55, in which case the defense plant would be subject to a loss of contract and financial penalties.
It was decided that 9 items would be randomly selected and yielded a mean of $47 with a standard
deviation of $9.60. Use this information to answer the following questions.

e g Mo, KA, S=F G40, N=F
% 55 27. State the appropriate alternative hypothesis.

5 14 M < 55

28. What is the numerical value of the test statistic to test the null hypothesis that
the average amount is equal to $55?

-, 47-55 -8 _
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< .
0 l P< 025 29. Assume that the value of the test statistic in this situation was — 2.4 then the p-
value associated with the test statistic value would be between what two values?

Toiete = — Zﬁf/.'ffi, (s

0l < P<.o2o

30. What is the maximum error rate of rejecting at ue nuil ypothesis that this
researcher will tolerate, if the rejection region in a left-tail hypothesis test is below — 1.860?
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31. If the researcher performin @Q hypoﬂwesis test (left-tail) can not tolerate more

than 1% chance of rejecting a true null hypothesis then what value must the test statistic be less than in
ject th Il hypothesis?
order to reject the null hypo .0 / 75 (8‘)

N, — 2.59¢

32. Assume the p-value in this hypothesis test is 10%. Would the null hypothesis
be rejected at the 5% significance level in this case? Answer with a YES or NO.

P=-l = 0B=0 = noT Lgeet bo. o

/V 2 33. Assume the p-value in this hypothesis test is 10%. Do the data indicate that the
mean amount is less than $55 at the 5% significance level stated above? Answer with a YES or NO.
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