
MULTIVARIATE ANALYSIS

Chapter 10 Examining Several Independent Variables

Multivariate analysis is the simultaneous analysis of three or more variables. It is
the next step beyond bivariate (two-variable) analysis. In the next few chapters,
we will see that using more than one independent variable in predicting some
dependent variable can yield a variety of outcomes. We will start with the sim-
plest of outcomes, moving from using just one predictor variable at a time to using
several at the same time.

10.1 Age, Sex, and Religiosity

It is often the case with social phenomena that people’s attitudes and behaviors
are affected by more than one factor. It is the task of the social scientist, then, to
discover all the factors that influence the dependent variable in question and dis-
cover how those factors work together to produce a result. Consider religiosity:
Women appear to be more religious than men, and old people seem more reli-
gious than young people. If both age and gender affect religiosity independently,
perhaps a combination of the two would predict even better.

To begin our multivariate analysis, let’s see how well we can predict religios-
ity if we consider AGE and SEX simultaneously. Does religiosity increase with age
among both men and women separately? Moreover, do the two variables have
a cumulative effect on religiosity? That is, are older women the most religious and
young men the least religious?

To begin our exploration of this topic, let’s use CHATT (church attendance) as
the dependent variable; that is, let’s see how well we can predict or explain atten-
dance at worship services. To examine simultaneous impact of AGECAT and
SEX on CHATT, simply make an additional modification to the now familiar
“Crosstabs” command: Enter CHATT as the row variable and AGECAT as the col-
umn variable. Then select SEX in the list of variables. Notice that the arrows acti-
vated would let you transfer SEX as a row variable or as a column variable—or
you can transfer it to the third field, near the bottom of the window. Do that.
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Check that the cells are set to be percentaged by columns, and then execute
the command. (You can uncheck “Observed” in the “Cells” command.) This com-
mand produces a complex table. We have asked SPSS to examine the impact of
AGECAT on CHATT separately for men and women. Thus we are rewarded with
the following:

Notice that the first part is labeled “RESPONDENTS SEX MALE.” Thus we
know that the data are limited to men. The data in the second part, as you’ll note,
are limited to women.

To view the results more easily, we might create a summary table as
follows:
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Percentage of respondents who attend worship services about weekly:

Age

Under 21 21–39 40–64 65 and Over

Men 15 19 26 32
Women 29 28 37 43

There are three primary observations to be made regarding this table.
First, within each age group, women are more likely than men to attend worship
services. Second, with a minor exception, the previously observed relationship
between AGE and ATTEND is true for both men and women. Finally, the question
we asked earlier about the cumulative effect of the two causal variables is
answered with a clear “yes.” A mere 15% of the youngest men attend worship ser-
vices weekly, contrasted to 43% of the oldest women.

10.2 Family Status and Religiosity

According to social deprivation theory, family status is also related to religiosity.
In one study (Glock, Ringer, & Babbie, 1967), people living in “complete families”
(two parents and children) were the least religious among Episcopal church
members surveyed in 1952, suggesting that those who lacked families were turn-
ing to the church for emotional support and gratification.

Using “Crosstabs,” set CHATT as the row variable and MARITAL as the
column variable. Here’s what you should get:

These data do not confirm the earlier finding. Although the widowed are the
most religious, the currently married are next. It does not appear that people
deprived of conventional family status are turning to the church as an alternative
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source of emotional support. Perhaps the explanation for this lies in historical
changes.

In the 52 years separating these two studies (the 1952 study and this analysis
of 2004 GSS data), many changes in family life have occurred in the United States.
Divorce, single-parent families, unmarried couples living together—these and
other variations on the traditional family have become more common and more
acceptable. Therefore, it makes sense that people who lacked regular family status
in 2004 would not feel as deprived as such people may have felt in the early 1950s.

Before setting this issue aside, however, we should take a minute to consider
whether the table we’ve just seen is concealing anything. In particular, can you
think of any other variable related to both attendance at worship services and
marital status? If so, that variable might be clouding the relationship between
marital status and religiosity.

The variable we are thinking of is age. We’ve already seen that age is strongly
related to church attendance. It is also probably related to marital status in that
young people (low in church attendance) are the most likely to be never married.
And old people (high in church attendance) are the most likely to be widowed. It
is therefore possible that the widowed are high in church attendance only because
they’re mostly older and the never married are low in church attendance only
because they’re young. This kind of reasoning lies near the heart of multivariate
analysis, and the techniques you’ve mastered allow you to test this possibility.

Return to the “Crosstabs” window and add AGECAT as the third variable.
Once you’ve reviewed the resulting tables, see whether you can construct the fol-
lowing summary table.

Percentage of respondents who attend church about weekly:

Age Married Widowed Divorced Separated Never Married

Under 21 100 — — — 20
21–39 34 — 18 17 15
40–64 36 28 28 26 24
65 and over 39 51 7 — 29

Dashes in this table indicate that there are too few cases for percentages to be
meaningful. We’ve required at least 10 cases, a common standard.

As it turns out, the original pattern observed in the relationship between
marital status and church attendance is basically maintained at each age level. The
widowed are the most religious in the oldest age group (where there are enough
of them for a meaningful comparison). Thus their high frequency of church atten-
dance cannot be explained as simply a function of their being older. Look through
this table and see whether you can find patterns that make sense to you.

You can observe in this table that the effect of age on church attendance is mostly
maintained regardless of marital status. Among the never married, the original rela-
tionship partially disappears, and even there the oldest are the most religious.

Social scientists often use the term replication for the analytic outcome we’ve
just observed. Having discovered that church attendance increases with age over-
all, we’ve now found that this relationship holds true regardless of marital status.
That’s an important discovery in terms of the generalizability of what we have
learned about the causes of religiosity.
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10.3 Social Class and Religiosity

In the earlier study, Glock and his colleagues (1967) found that religiosity
increased as social class decreased; that is, people in the lower class were more
religious than those in the upper class. This fits nicely into the deprivation thesis
that those deprived of status in the secular society would turn to the church as
an alternative source of emotional support and gratification. However,
the researchers indicated that this finding might be limited to the Episcopalian
church members under study. They suggested that the relationship might not be
replicated in the general public. You have the opportunity to check this out.

Let’s begin with our measure of subjective social class. Run “Crosstabs” with
CHATT as the row variable and CLASS as the column variable. Here’s what you
should get:

This table suggests that there is no relationship between social class and
church attendance. To be sure of this conclusion, you might want to rerun the
table, controlling for sex and for age. At the same time, you can test the generaliz-
ability of the previously observed effects of sex and age on church attendance. Do
they hold up among members of different social classes?

To pursue this issue even further, you might want to examine a different
measure of social class. Look through the list of variables and decide which ones
offer other views of class standing. Once you’ve done that, see how they relate to
church attendance.

10.4 Other Variables to Explore

Notice that our analyses so far in this chapter have used CHATT as the dependent
variable, the measure of religiosity. However, recall our earlier comments on
the shortcomings of single-item measures of variables. Perhaps our analyses
have been misleading by seeking to explain church attendance. Perhaps different
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conclusions might be drawn if we had studied beliefs in an afterlife or frequency
of prayer. Why don’t you test some of the earlier conclusions by using other mea-
sures of religiosity? If you are really ambitious, you could create a composite
index of religiosity and look for causes.

Similarly, we have limited our preceding investigations in this chapter to
the variables examined by Glock and his colleagues. Now that you have gotten
the idea about how to create and interpret multivariate tables, you should
broaden your exploration of variables that might be related to religiosity. What are
some other demographic variables that might affect religiosity? Or you might
want to explore the multivariate relationships between religiosity and some of the
attitudinal variables we’ve been exploring: political philosophies, sexual atti-
tudes, and so forth. In each instance, you should examine the bivariate relation-
ships first, then move on to the multivariate analyses.

10.5 Multiple Linear Regression

So far, we’ve introduced the logic of multivariate analysis through the use of
crosstabs. You’ve already learned some other techniques that can be used in your
examination of several variables simultaneously.

First, we should remind you that you may want to use a chi-square test of
statistical significance when you use crosstabs. It’s not required, but you may find
it useful as an independent assessment of the relationships you discover.

Second, regression can be a powerful technique for exploring multivariate
relationships. This is called multiple regression. To use regression effectively, you
will need more instruction than we offer in this book. Still, we want to give you
an introductory look into this technique.

In our previous use of regression, we examined the impact of EDUC on SEI.
Now we’ll open the possibility that other variables in the data set might also affect
socioeconomic status. AGE is another ratio variable and one we might expect to
have an impact. (Be sure to return to its original form, so it has a ratio level of
measurement.)

We are also going to consider SEX, reasoning that men and women are treated
very differently in the labor force. Notice that SEX is a nominal variable, not a ratio
variable. However, researchers sometimes treat such dichotomies as so-called
dummy or indicator variables appropriate to a regression analysis. The logic used
here transforms gender into a measure of “maleness,” for example, with men
respondents being 100% and the women 0% male. The following recode statement
accomplishes that transformation.

Let’s temporarily recode SEX as just described. Take the following steps:
“Transform → Recode into Different Variables.” Select SEX as the “Input
Variable.” Let’s call the new variable SEX2. Using the “Old and New Values” field,
make these assignments.
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Execute the “Recode “command, and we are ready to request the multiple
regression analysis: “Analyze → Regression → Linear” takes us to the window we
want. Put SEI as the dependent variable and EDUC, SEX2, and AGE as indepen-
dent variables. In the small box next to “Method,” “Enter” should be the default.
If it is not, choose the “Enter” method now.

Run this command, and you will receive a mass of output. Without going into
all the details, we are simply going to show you how it establishes the equation we
asked for. We’ll take the output one piece at a time. For our purposes, we’d like you
to skip through the output on your screen until you find the “Coefficients” table:
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We have given SPSS several variables it might use to predict socioeconomic
status. With the “Enter” regression, all the independent variables are entered in a
single step.

This gives us only one model to analyze. If we had used the “Stepwise”
method instead, SPSS would enter one independent variable at a time, giving us
multiple models until all significant independent variables are entered.

To create our equation from our simple “Enter” model, we locate several
numbers in the output: the constant or intercept (–10.274), the B value (also called
the slope) for EDUC (4.094), and the B value for AGE (.116). Sometimes there is a
notation next to the slope that indicates that this number is small and the printout
simply does not carry it out to the full number of decimal places. For example, an
“E-02” indicates the need for two more zeros in front of the number. Notice also
that we are not going to include the B value for SEX2. This is because the test of
significance (the rightmost column) for that variable indicates nonsignificance
(higher than the .05 cutoff point). This means that there is no statistically signifi-
cant difference between men and women with regard to their socioeconomic
index score. If we had used the “Stepwise” method for entering independent vari-
ables, SEX2 would have never been entered, remaining excluded from the model.

So getting back to our equation, here’s what we need to create:

SEI = –10.274 + (EDUC × 4.094) + (AGE × .116)

Thus we would predict the SEI of a 25-year-old with 10 years of education as
follows:

SEI = –10.274 + (10 × 4.094) + (25 × .116) = 33.566

Let’s look at the information for SEX2, even though we will not include it in our
equation for predicting SEI. Notice that being a man is worth only about an additional
one and one-half point (1.504) of SEI when education and age are held constant.

Note the column headed “Beta.” Beta is a guide to the relative impact of
the different variables. Take a minute to consider the little or no impact of the
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independent variable of SEX on the dependent variable of SEI. The small slope
is logically not statistically significant. This means that a person’s value on that
variable (SEX, in this example) does not make much difference in predicting the
dependent variable (SEI, in this example). By the same token, the larger the slope
for any given variable, the larger its part in determining the resulting prediction.
But why does AGE have a much smaller slope (.116) than SEX (1.504) when AGE
is supposed to be a better predictor?

The solution to this puzzle lies in the different scales used in the different vari-
ables. SEX goes only as high as 1 (male), whereas AGE goes to 89. The beta values
are the standardized slopes for the different variables. These are what the slopes
would be if each of the variables used the same scale of variation.

The data presented here, then, indicate that EDUC has the most impact on
SEI, followed distantly by AGE and SEX.

Realize that we’ve given you only a meager introduction to this powerful
technique. It is one you may want to study further. At the same time, you should
feel free to experiment with it.

10.6 Summary

In this chapter, we have given you an initial peek into the logic and techniques of
multivariate analysis. As you’ve seen, the difference between bivariate and multi-
variate analysis is much more than a matter of degree. Multivariate analysis does
more than bring in additional variables: It represents a new logic for understanding
social scientific relationships. But multivariate analysis usually makes a number of
underlying assumptions about the data, so we suggest that you learn more about
these from an advanced statistics book (e.g., Hamilton, 1992).

For this chapter, we’ve looked at how multivariate analysis lets us explore the
nature of complex relationships, seeing how two or more independent variables
affect a dependent variable statistically. In addition, we’ve used multivariate tech-
niques for the purpose of testing the generalizability of relationships.

In the latter regard, we have begun using multivariate techniques for the
purpose of considering hidden relationships between variables, as when we
asked whether the widowed attended church frequently just because they were
mostly older people. We’ll pursue this kind of detective work further in the chapters
to come.
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