STATISTICS 2023 NAME, IN PRINT

EXAM THREE SIGNATURE, IN INK

SPRING 2015 CWID, IN INK

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

1. A confidence interval constructed with 95% confidence to estimate the population mean will definitely
contain the value of the sample mean.

2. The data in a sample can be used to calculate the parameter values that are used to estimate the
sample statistics.

3. The width of a confidence interval will always increase if the confidence level is increased when
sample variance and sample size remain the same.

4. If the data does not support the alternative hypothesis, then the null hypothesis is shown to be true
by the data.

5. If the value of the Z test statistic is equal to six, then the null hypothesis could be rejected in a right
tail test with a reasonable error rate.

6. Increasing the sample size in a research project increases the magnitude of the standard errors
associated with the point estimates in the study.

t table questions (3 points each)

7. What is the P(t > 2.567) in the t with df=17?

8. What is the value of t, if P(t<t,) =.001, when df=11?

9. What is the P (-2.160 <t < 2.160), if df=13?
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STATE THE ANSWER. State the answer on the line given. (3 points each)

10. If a data set with fifty observations yields a sum of squares of 12,687.52 and a sum of 624
what is the value of the point estimate for the population mean?

11. What is the p-value of a two-tail hypothesis test based on a large sample if the test statistic
value is -0.75?

12. If a 90% confidence interval to estimate a population mean is (353, 398) what is the value of
the point estimate for the population mean?

13. What is the positive value of the test statistic, if the p-value in a two-tail hypothesis test based
on a large sample is equal to 0.0088?

14. If a 95% confidence interval based on a large sample to estimate a population mean is (636,
685) then what is the value of the standard error of the point estimate for the population mean? State your
answer with one digit past the decimal.

15. Consider a 98% confidence interval to estimate a population mean based on a sample of
1024 observations with a sample mean of 425 and a sample standard deviation of 144. How wide is this
interval? Round to two digits past the decimal.

16. What is the value of the z test statistic, if the hypothesized parameter value for the mean is
22, the point estimate for the mean is 28, and the standard error of the sample mean is 2?

17. How large of a sample would be required to construct a 95% confidence interval estimate a
population mean with an interval that is 8 units wide, if the population variance was known to be 347 units?

18. If the rejection region in a left-tail hypothesis test based on a large sample is below -1.645,
what is the maximum error rate of rejecting a true null hypothesis that this researcher will tolerate?
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STATE THE ANSWER. Write the answer on the line. (3 points each)
College students carry more credit card debt on average than they did one decade ago. A consumer credit
organization is studying the debt of college students. They collected credit information from 900 college
students across the US. This sample yielded a mean debt of $3748 and a standard deviation of $252.

19. What is the numerical value of the point estimate for the mean amount of credit card
debt for college students?

20. What is the numerical value of the estimated standard error for the point estimate for
the mean amount of credit card debt for college students?

21. Assume that the estimated standard error of the point estimate for the mean amount
of credit card debt for college students is 9. What is the numerical value of the bound of error for a 95%
confidence interval to estimate the mean amount of credit card debt for college students? State two digits past
the decimal.

22. If the estimated standard error for the point estimate for the mean amount of credit
card debt for college students is 9, what is the numerical value of the test statistic to test whether the mean
amount of credit card debt for college students is $3725.50?

Out of 400 students surveyed, 320 of them were identified as having student loans. Use this information to
address the remainder of the questions on this page.

23. Based on this sample what is the numerical value of the point estimate for the
proportion of students who have taken out student loans?

24. What is the numerical value of the estimated standard error value for the point
estimate for the proportion of students who have taken out student loans? Calculate the estimated standard
error based on the p-hat value. Round to three digits past the decimal.

25. Assume that the estimated standard error of the point estimate for the proportion of
students who have taken out student loans is 0.05. What is the numerical value of the test statistic to test the
hypothesis that more than 75% of students have taken out student loans?

26. Assume that the estimated standard error of the point estimate for the proportion of
students who have taken out student loans is 0.05. What is the bound of error for a 95% confidence interval to
estimate the proportion of students who have taken out student loans?
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HYPOTHESIS TEST QUESTIONS. State the answer on the line. (3 points each)

During a time of national crisis, households in America follow internet news more closely than they normally
do. Assume that internet viewing times are normally distributed. A group analyzing the internet viewing habits
during a recent crisis sampled 16 households and produced a mean viewing time for websites of 30.2 hours
per week with a standard deviation of 16.4. Use this information to answer the following questions.

27. State the alternative hypothesis if the research question is, "Do the data support the
idea that the mean internet viewing time exceeds the mean of 21.18 hours per week that is typically observed
in American households?"

28. State the numerical value of the test statistic that would be used to test the hypothesis
that the mean is equal to 21.18 hours per week. State your answer with one digit past the decimal.

29. What is the name of the distribution that represents the set of possible test statistic
values if in fact the mean internet viewing time per week during a time of national crisis is 21.18 hours per
week?

30. The null hypothesis in this situation would be rejected at the 1% level if the test statistic
is more than what value?

31. Assume that the value of the test statistic in this situation was 2.4. The p-value in this
case is between what two values in this situation?

32. Assume the p-value in this hypothesis test is 0.07. Would the null hypothesis be
rejected at the 1% significance level in this case? Answer with a YES or NO.

33. Assume the p-value in this hypothesis test is 0.008 Do the data indicate that the mean
internet viewing time per week during a national crisis is more than 21.18 hours at the 1% significance level
stated above? Answer with a YES or NO.




Appendix A Statistical Tables

z .00 01 02 .03 .04 05 .06 .07 .08 .09

i

0.0 Q000 0040 0080 0120 .0160 0189 0239 .0279 0319 0359
0.1 0398 0438 0478 .0517 L0557 0596 0636 0675 074 0753
0.2 0793 .0832 0871 .0910 0948 .0987 L1026 .1064 1103 A4
0.3 179 1217 L1255 .1293 L1331 .i368 1406 L1443 1480 1517
0.4 1554 L1591 .1628 1664 1700 .17‘;35 772 1808 .1844 .187¢
0.5 918 - 1950 .1985 2018 .2054 2088 2123 2157 2190 2224

0.6 2257 - 2291 .2324 2357 -2389 - 2422 2454 42486 2517 .254%
0.7 .2580 2611 .2642 .2673 2704 2734 2764 2794 2823 .2852
0.8 .2881 .2910 .2939 2967 .2995 3023 3051 3078 3106 3133
0.9 3159 3186 3212 .3238 .3264 .3289 3315 .3340 3365 3388
1.0 3413 .3438 .3461 .3485 .3508 3531 .3554 3577 3599 3621

i1 3643 .3665 3686 .3708 3729 3749 3770 3790 3810 3830
1.2 3845 38639 3888 .3907 3925 3944 .3962 3980 .3997 4015
1.3 A032 4049 4066 4082 4099 4115 4131 4147 4162 MT77
1.4 4192 4207 4222 4236 A251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 - 4406 4418 4428 4441

1.6 4452 4463 4474 4484 .4485 4505 A515. 4525 4535 4545
1.7 4554 4564 4573 4582 A591 4599~ .46/0@ 4616 A625 4633
1.8 4641 4649 4656 4664 4671 4678 4686 4693 4699 A706
1.9 A713 4719 4726 4732 4738 A744 4750 4756 A761 4767
2.0 4772 4778 4783 4788 4793 4798 .4803 4808 4812 AB17

2.1 4821 4826 4830 4834 4838 A842 4846 4850 4854 4857
2.2 ©.4861 4864 4868 48T AB75 4878 4881 4884 4887 4890
2.3 4893 4896 4898 4901 4904 4906 4909 4911 49132 4916
2.4 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
2.5 4938 .. .4940 4941 4943 4945 4346 4948 4949 4351 .4952

2.6 4953 A955 4956 4957 4959 4960 4961 4962 4863 4964
2.7 .4965 4966 4967 4968 4969 4370 .1‘1971 4972 4972 4974
2.8 4974 4975 4976 4977 4977 4978 4979 A979 .4980 4981
2.9 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 4987 4987 4987 4988 4988 4989 4989 4983 4990 4590

Source: A. Hald, Statistical Tables and Formulas (New York: Wiley, 1952), abridged from Tabie 1. Reproduced by permission of
the publisher. -
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%100
3.078

1.886
1.638
1.533
1.476
1.440
1.415
1.397
1.383
1.372
1.363
1.356
1.350
1.345
1.341
1.337
1.333
1.330
1.328
1.325
1.323
1.321
1.319
1.318
1.316
1.315
1.314
1.313
1311
1.310
1.303
1.296
1.289
1.282

A tTable

to2s Eo
12.706 31.821
4.303 6.965
3.182 4.543
2.776 3.747
2.571 3.365
2.A47 3.143
2365 2.998
2.306 2.896
2.262 2.821
2228 2.764
220 27118
2179 2.681
2.160 2.650
2.145 2.624
2131 2.602
2120 2.583
2.110 2.567
2,10 2.552
2.093 2.539
2.086 2.528
2.080 2518
2.074 2.508
2.069 2.500
2.064 2492
2.060 2.485
2.056 2479
2.052 2.473
2.048 2.467
2.045 2.462
2.042 2.457
2.021 2423
2.000 2.390
1.980 2.358
1.960 2326

togs
63.657

9.925
5.841
4.604
4.032
3707
3.499
3.355
3.250
3.169
3.106
3.055
3.012
2977
2.947
2.921
2.898
2.878
2.861
2.845
2.831
2.819
2.807
2.797
2.787
2779
27N
2.763
2.756
2.750
2.704
2.660
2.617
2.576

oot
318.31

22.326
10.213
7.173
5.893
5.208
4.785
4.501
4,297
4.144
4.025
3.930
3.852
3.787
3.733
3.686
3.646
3.610
3.579
3.552
3.527
3.505
3.485
3.467
3.450
3435
3.421
3.408
3.396
3.385
3.307
3.232
3.160
3.090

LT
636.62

31.598
12.924
8.610
6.869
5,959
5.408
5.041
4.781
4,587
4.437
4.318
4221
4.140
4.073
4.015
3.965
3.922
3.883
3.850
3.819
3.792
3.767
3.745
3.725
3.707
3.690
3.674
3.65%
3.646
3.551
3.460
3.373
3.291
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