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Unit 1.12 potential Problems with Sampling

1. Identify the most likely source of bias: A survey asks, “Do you agree that our hardworking, underpaid teachers
deserve a raise?”

2. A health survey asks an SRS of adults how many sugary drinks they consume in a typical week. The mean of
the reported values is 3.1 drinks, but regional sales data suggest the true mean is much higher.

(a) Identify the most likely source of bias.

(b) Does this method produce a statistic that is consistently larger or consistently smaller than the
parameter? Explain.

3. Mr. Bean wants to know how his students feel about his new seating chart, so he asks the five students who
stay after class to chat with him. Which statement best describes this plan?

(A) Itis an SRS because every student had a chance to stay after class

(B) Itis a census because he asked every student who was available

(C) Itis a convenience sample, a nonrandom method that introduces potential bias
(D) Itis unbiased because five students is a small enough sample

4. A community rec center considers two survey plans. Plan A: send a survey notification to all users of its
member app. Plan B: email a survey to an SRS of 300 members, of whom 27 respond.

(a) Which plan suffers primarily from undercoverage bias? Explain.

(b) Which plan suffers primarily from nonresponse bias? Explain.

5. An online poll on a gardening forum finds that 82% of respondents oppose new outdoor watering limits.
Explain why 82% is likely an overestimate of the opposition among all residents of the city.

6. True or false, and explain: “Doubling the sample size will remove the bias from a poorly designed sampling
method.”
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Answers to 1.12 Sampling Problems Corrective Assighnment #1

. Response bias from question wording (question wording bias).
“Hardworking, underpaid” leads respondents toward agreement, so estimated support will be
consistently larger than the truth.

. (a) Response bias (self reported answers). (b) Consistently smaller.
Admitting to drinking many sugary drinks sounds unhealthy, so people underreport. The statistic (3.1)
lands below the parameter, and repeated samples with this method would miss in the same direction.

C

Students who stay after class to chat are easy to reach and likely feel more positively about Mr. Bean’s
decisions. No random chance was used, so this convenience sample introduces potential bias.

. (a) Plan A. (b) Plan B.
(a) Plan A cannot select members who do not use the app, so part of the population has no chance of
being chosen. That is a problem before selection.

(b) Plan B selected members correctly with an SRS, but only 27 of 300 responded. That is a problem after
selection: respondents may differ from nonrespondents.

. Voluntary response bias inflates the opposition estimate.

Forum members are avid gardeners who are most affected by watering limits, and only those who feel
strongly bother to vote. Residents with mild or no opinions are missing, so the 82% figure is likely larger
than the true proportion of opposition among all residents.

. False.
Bias comes from the sampling method, not the sample size. A larger sample from a biased method just
gives a more precise estimate of the wrong value.




