INTRODUCTION TO SAMPLE SIZE
You should have surmised from the topics that the most important criterion when judging the adequacy of a sample is whether there is bias. Sample size is an important but secondary consideration. Let’s see why with an example. Suppose you are conducting a survey on whether the main cafeteria on campus should remain open during evening hours. Being a commuter with only day classes, you go to the cafeteria at lunch time and ask every tenth student who enters to participate in the survey. Of the 100 you sample, 80% have no opinion, and 20% want evening hours. After thinking about it, you decide that maybe you should have used a larger sample, so you obtain another 100 in the same way. This time you get 85% with no opinion, and 15% who want evening hours. Being extra cautious, you do it again and this time get a 75% —25% split. Combining results, you get the total shown here:



Want Evening





No Opinion

Hours


Sample 1

80%


20%


Sample 2

35%


15%


Sample 3

75%


25%


TOTAL

80%


20%


Notice that for all practical purposes, the three results are the same. That is, only a small minority wants evening hours. With a total sample size of 300, you might feel rather comfortable that you have pinned down an answer close to the truth. But there’s a catch, of course. Each time you sampled, you sampled only from those eating lunch in the cafeteria. The sample is biased against those not on campus during lunch hours—in fact, it is biased against evening students who are the members of the population most likely to want evening hours. If you continue to increase your sample size by sampling only at lunch time, obtaining the responses of many hundreds of students, the increase in sample size will be of no benefit to you. Clearly, you would be much better off with a smaller, unbiased sample.

As a general rule, increasing sample size increases precision. When we say we have precision, we are saying that the results will vary by only a small amount from sample to sample —which is what will happen if each sample is large. Notice that in our cafeteria example, the results of the three samples were reasonably close, so we might be tempted to say we have precision. But because of the bias, it would be more accurate to say that our results are precisely wrong to the extent that the bias has consistently thrown us off in the same direction each time we sampled.

Thus, we should strive first to obtain an unbi​ased sample and then seek a reasonably large number of subjects.

If increasing the size of an unbiased sample increases precision, then the larger the sample the better, right? Well, yes, but there’s a catch because increasing sample size produces diminishing returns. To understand this, consider two cases in which sample size was increased by 50 subjects:




Original




New





Sample Size

Increase

Sample Size

Researcher A
50


+50


100


Researcher B
3,000


+50


3,050

If you think about it for a bit, you should realize that Researcher A will get a much bigger payoff for increasing her sample size by 50 — she has doubled her sample size and gets a big boost in precision. Researcher B, on the other hand, will have little increase in precision; the addition of 50 to an original sample of 3,000 can have little influence on his results; the responses of the 50 will be overwhelmed by the first 3,000. Thus, at some point, the returns diminish to the point that it is of little use to further increase sample size. That’s why even the most important and prestigious na​tional surveys are often conducted with only about 1,500 subjects.

EXERCISE
1. Is sample size the primary criterion when judging the adequacy of a sample?

2. Does increasing sample size reduce bias?

3. Does increasing sample size increase precision?

4. Researcher A increased his sample size from 200 to 250, and Researcher B increased her sample size from 1,000 to 1,050. Which researcher will get a bigger payoff in increased precision by adding 50 subjects?

5. Does each additional subject you add to a sample make an equal contribution to increasing precision?

6. According to the topic, prestigious national surveys are often conducted with about how many subjects?

Questions for Discussion

7.
A poll was conducted by a magazine editor by printing a questionnaire in an issue of the magazine for readers to mail back. Thousands of readers returned completed questionnaires. Suppose a friend reads the results and is convinced that it reflects the views of all adults. What would you say to convince him that he might be wrong?

8.
Consider the statement, “The larger the sample, the better.” Explain why this statement might be mis​leading to a novice researcher.

ANSWERS

1. No

2. No

3. Yes

4. Researcher A

5. No

6. 1500

7. Sample: Readers of magazines are self selected and not a random sample of all adults; the sample is biased

8. Sample: There are diminishing returns such as each additional subject adds less precision than the preceding one so there is a point where it is no longer cost-efficient or effective to add additional subjects

