
STAT 110 CHAPTER 4 SOLUTIONS

4.3. (a) non-sampling error; (b) non-sampling error; (c) sampling error−common with volun-
tary response samples

4.6. (a) The response rate is

1727

41000
≈ 0.043 (or about 4.3%).

This is very low and represents an enormous amount of undercoverage.
(b) The margin of error associated with a sample of size n = 1727 is

margin of error =
1√

1727
≈ 1

41.56
≈ 0.024 (that is, about 2.4%).

(c) The margin of error describes the uncertainty in the survey estimate (i.e., 33%) while as-
suming that the n = 1727 mothers who responded were a simple random sample (SRS). This is
clearly not true here; these n = 1727 mothers were a voluntary response sample. Therefore,
the calculation we did in part (b) is not meaningful.

4.12. (a) No one likes having things they own taken away from them, and the second response
refers to our “rights” as US citizens. Clearly, this question is worded in a way to get individuals
to pick the second answer.
(b) The phrases “skyrocketing gasoline prices,” “very small amount,” and “reducing our de-
pendence on foreign oil” are all swaying respondents to agree.
(c) The phrase “excessive restrictions” is not needed. It will only lead individuals to respond
“Yes” more often.

4.21. A stratified random sample here would consist of two SRS’s: one of male faculty members
(200) and one of female faculty members (200).

(a) Assign each male faculty member a code from 1, 2, 3, ..., 2000. Use R to select the sample:

> male = seq(1,2000,1)

> sample(male,200,replace=FALSE)

[1] 219 1418 747 118 1969 1309 1788 996 7 846 1695 124 1342 319 1223 1544

[17] 1192 1411 461 1019 1997 1328 1265 1533 126 65 1926 86 911 407 693 1190

[33] 8 1933 879 1172 1709 1029 1815 1317 758 1962 1449 138 729 606 582 1374

[49] 1470 156 1756 559 1814 180 1139 1576 114 1776 1539 1189 1072 122 223 1994

[65] 1080 572 855 1860 372 1620 356 1018 1765 370 1377 327 185 1865 241 1667

[81] 722 1996 1304 1680 1126 1489 1375 255 531 1907 544 1741 1314 1730 1398 1170

[97] 527 895 1549 989 1197 375 940 1611 706 1487 813 1429 634 1647 1502 1051

[113] 793 649 1970 462 1353 682 47 1834 464 1476 167 674 837 1512 600 988

[129] 1717 199 661 1975 408 134 1508 617 644 473 543 1217 1582 1707 51 398

[145] 922 1031 689 1968 330 558 885 1176 1007 875 1242 175 1175 994 1021 602

[161] 541 566 105 788 723 200 1168 272 874 1282 1905 304 907 1613 712 116

[177] 476 1498 62 744 1984 427 845 1319 307 700 1943 764 1514 1005 1702 57

[193] 1881 1044 1754 1224 830 702 1808 841

These male faculty members would be chosen. The first five males are 219, 1418, 747, 118, and
1969. Repeat for the female faculty members.
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(b) The chance that a male will be selected is

1

2000
= 0.0005.

The chance that a female will be selected is

1

800
= 0.00125.

These are different because the strata sizes (2000 and 800) are different. Therefore, in strat-
ified random samples, each individual does not have the same chance of being selected (in
SRS’s, they do).

4.29. (a) Use R! Assign each student a code: 1, 2, 3, ..., 20000. Use R’s sample function to
choose the sample of 200 students (like we did in Problem 4.21).
(b) A systematic sample chooses individuals based on a system that does not introduce bias.
For example, to sample 200 students (which is 1 percent of the population size of 20000 stu-
dents), we could select each student whose last two SSN digits are “45” or any other two-digit
number. Of course, this would require the university to provide us with student SSNs (which
may not be possible).
(c) Here, a stratified sample is needed. The two strata are (a) on-campus students and (b)
off-campus students. We could choose a stratified sample of 50 and 150 students by taking 2
SRS−one from the on-campus stratum and one from the off-campus stratum. We could use R
to select each one (like we did in Problem 4.21).

4.30. This is more of a “free-response” question, so answers will vary.

(a) All undergraduate students who are full time.
(b) A simple random sample would be possible. Also, a stratified sample could stratify students
by major, gender, or by some other factor.
(c) Getting a list of all undergraduate students (i.e., a sampling frame) could be difficult to
obtain (for confidentiality reasons). Therefore, not even the act of sampling may be all that
straightforward.

How will you contact the students? By email, phone, or do in-person visits? You will need this
information to contact them. Some students may not want to participate in the survey even if
they are contacted.

PAGE 2


