STRATIFIED RANDOM SAMPL1NG

Simple random sampling gives each member of a population an equal chance of being included in a sample. The resulting sample is, by definition, un-biased, yet may contain sampling errors, which are errors created by chance (that is, at random). The technical term we use when discussing sampling error is precision. Our results are more precise when we reduce sampling errors.

One way we can attempt to reduce sampling errors is to draw a stratified random sample. To do this, we divide a population into strata. For example, we usually can easily divide a population into men and women. If we draw separately at random from each stratum, we will obtain a stratified random sample.

Before considering how stratification helps reduce sampling error, let’s look at it in more detail. First, we usually draw the same percentage of subjects not the same number of subjects from each stratum. Thus, if there are 600 women and 400 men in a population and if we want a sample size of 100, we would draw l0% of the women (that is, 600 x .10 = 60) and 10% of the men (that is, 400 x .10 = 40). Thus, our sample consisting of 60 women and 40 men is representative in terms of gender- that is it accurately represents the gender composition of the population. At first, some students think that men and women should have equal representation in the sample. To illustrate why this is wrong, suppose you were trying to predict the outcome of a local election on a proposition requiring equal pricing of services such as dry cleaning for men and women. Since women are traditionally charged more, they might be more likely to vote in favor of it than men. Thus, because there are more women voters in the population, there should be more women voters in our sample. Notice, however, that if men and women do not differ in their opinions on this particular issue, stratification will not increase the precision of our result. Think about it—if men and women are the same in their opinions (perhaps 30% approve and 20% disapprove), it does not matter if we have a sample consisting of all men, all women, or something in between since in any of these combinations we would expect 80% to approve and 20% to disapprove. In other words, the stratification variable of gender is irrelevant if those in the two strata are the same in terms of what we are studying. Thus, stratification will help us only if we stratify on a variable that is relevant.

We can further increase our precision (remember, this means reducing sampling errors) by using multiple strata in selecting a given sample. We might, for example, stratify on the basis of gender and age by drawing separate random sam​ples from each of the four subgroups shown here:

	Women

Ages 18—39
	Men Ages

18—39

	Women

Ages 40+
	Men

Ages 40+







To the extent that the two stratification variables are relevant to a study, they will increase precision.

Of course, we are not confined to using just two variables for stratification—more are better as long as they are relevant and independent of each other. To see what is meant by independence, let’s suppose that we stratified on both age and number of years employed. Since older people have had more years in which to be employed, the two are probably highly correlated. Thus, stratifying on age, to a great extent has probably accounted for years of employment.

Because researchers often make comparisons across age and gender subgroups, it’s easy to lose sight of the primary purpose of stratification, which is to ensure that different subgroups are represented in the correct proportions. Our goal in stratification is not to make comparisons across subgroups. To make such comparisons, we do not need equal proportions since statistics such as group averages take care of unequal sample sizes of the groups to be compared.

EXERCISE
1.
Our results are more precise when we reduce what?

2.
Is it possible for a random sample to contain sampling errors?

3.
What is the first step in stratified random sampling?

4.
Do we usually draw the same number or the same percentage from each stratum?

5.
If the population of freshmen and sophomores on your campus are the same in their opinion on an issue, will it pay you to stratify by drawing samples separately from each group?

6.
What does stratification do to precision?

7.
Is it possible to stratify on more than one variable?

8.
Is the primary purpose of stratifying to be able to compare subgroups (such as comparing freshmen and sophomores in question 5)?
Questions for Discussion

9.
Think of an issue that you would want to conduct a survey on using the students at your college or uni​versity as the population. Name the issue and two variables you think would be relevant for stratifica​tion purposes when drawing a stratified random sample.

10.
Students were given a test on which they answered questions about a research article they had read for class. One question asked, “What type of sampling was used?” Students who answered “random sampling” lost a point for the question. The instructor’s comment was that the answer was ambiguous. Do you think the instructor was right in taking off the point? Why? Why not?

ANSWERS

1. Sampling errors

2. Yes

3. Divide a population into strata

4. Same percentage

5. No

6. Increases it

7. Yes

8. No

9. Sample: For an issue such as should the cafeteria have longer hours of operation, we might stratify on the basis of day vs. evening students and whether students are commuters or live on campus.

10. Sample: The instructor’s rationale was probably that those students failed to indicate whether it was simple random sampling or stratified random sampling.  Loss of a point is a matter of opinion(
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