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Abstract

This paper demonstrates the use of log-linear models to assess the effects of changing
population composition by age and by marital status on changes in the likelihood of
heading one’s own household in the United States from 1970 to 1985. Although standard
logit models do not address traditional demographic concerns with compositional effects,
various non-logit formulations can be used to deal with questions more traditionally
addressed within the framework of direct standardization. Substantively, the analysis
shows that the effects of the compositional factors varied over the 15-year interval, at
times operating at cross-purposes. The propensity to head one’s own household, net
of compositional change and compositional effects, increased from 1970 to 1980 and

decreased in the first half of the 1980’s.




THE USE OF LOG-LINEAR MODELS TO ASSESS COMPOSITIONAL EFFECTS:
THE CASE OF HOUSEHOLD HEADSHIP IN THE UNITED STATES, 1970-1985

One of the more fundamental insights of demographic analysis is the recognition
of the potentially crucial role of population composition in affecting aggregate-level
outcomes (Stinchcombe, 1968). The hallmark of this "compositional approach” is the
explanation of social phemomena by reference to the numbers of persons within substan-
tively relevant categories and to differential behavioral propensities of persons within
these specific categories. This approach has been particularly fruitful in comparative
research and in the study of social change.

Traditionally, demographers have approached such compositional questions by means
of one or another variant of a general analytic strategy referred to as "standardization”
(Fleiss, 1981). The logic of these various standardization procedures is the estimation of
what the overall rate of some event would be in a particular group if that group had the
same composition or the same schedule of composition-specific rates as some comparison
group. The estimated value is then compared to the actual rate as a means of assessing
the impact of compositional differences or differences in schedules of composition-specific
rates on the overall differences between the two groups.

A novel approach to the analysis of compositional questions has been taken by Clogg
and his associates (Clogg, 1978: Clogg, et. al., 1985), who have attempted to recast such
traditional demographic techniques as "standardization” and "rate adjustment” within
the framework of the log-linear analysis of categoric data. One of the greatest advantages

of the log-linear approach is that it provides a unified statistical framework within which




to perform the more traditional techniques. Having such a framework facilitates, indeed
requires, that our assumptions about both the processes which generate the observed
data and the implications of our data manipulations be made more explicit. The present

paper can be seen as an attempt to build on this new approach.

Substantively, the present paper is concerned with recent changes in the likelihood
of adults in the United States heading their own households. One starting point for this
research is Sweet’s {1984) analysis of change between 1970 and 1980 in the number of
households in the U.S. Using a traditional standardization procedure, Sweet attributed
approximately two-thirds of the increase in households over this decade to changes in
populatipn size and population composition by age and marital status, and the residual

increase to changes in age-by-marital status-specific headship rates.

Sweet’s analysis i1s instructive in at least two respects. First, it illustrates the utility
of the status of household headship as a means of linking population change to house-
hold change. Second, the analysis focuses our attention on the importance of changes
in population composition for processes of household formation in the decade under

investigation.

What remains unclear in Sweet’s analysis, however, is the precise mechanism by
which compositional changes were affecting these processes. This is an interesting ques-
tion, because there is presumptive evidence which might lead one to suspect that changes
in age composition and changes in marital status composition may have been operating

at cross-purposes over this period. In 1970, the large baby boom cohorts were just




entering the ranks of potential householders, possibly depressing overall headship rates.
By 1980, these cohorts had moved intc "higher headship” age categories, which may
have exerted an upward pressure on aggregate headship. As far as marital status is
concerned, this was a decade of increasing age at first marriage and increasing marital
disruption, both of which might be expected to exert a downward pressure on headship
rates.

The purpose of the present analysis, then, is to specify more precisely the mecha-
nisms by which changes in population composition (by age and by marital status) were
affecting processes of household formation over the 15-year period from 1970 to 1985.
Substantively, our interest is less in changes in absolute numbers of households than it
1s in changes in the underlying structure of household formation. Thus, in contrast to
Sweet’s work, our focus will be on changes in rates of household headship rather than

on changes in total numbers of households.

Data and Analyses

The data on which this analvsis is based are cross-tabulations of the dichotomous
variable householder status (head/non-head) by age, marital status and sex from the
March Current Population Surveys for the years, 1970, 1975, 1980 and 1985. Age
was recoded into thirteen five-year intervals ranging from 15 to 19 vears of age up to
75 years of age and older. Four categories of marital status were recognized: never-
married. currently married (spouse present), widowed and divorced/separated /spouse

absent. To allow consistency across the four time points, each spouse within a married,




spouse-present household was designated a "co-head”. The data were appropriately

weighted so as to reproduce both estimated population proportions and sample totals.

The data were analyzed using techniques proposed by Goodman (1978) and elabo-
rated in Clogg and Shockey (1985). To avoid having to deal with interactions by period
and by sex, four-way tables of headship by year, age and marital status were analyzed
separately for men and for women over three separate five-year intervals. The results

of these analyses are presented in Table 1.

Table 1 About Here

Fourteen models were found to be of particular interest in the present analysis. The
first four models in Table 1 are standard logit models in which headship is considered
the dependent variable and change in the independent compositional variables is taken
for granted. The objective of these models (and of logit models more generally) is to
arrive at a model which can be said to ”adequately” describe the effects of the various
independent variables (including year) on the dependent variable. Such models are
appropriate when one is not particularly concerned about the effects of compositional
change, per se, but rather is concerned primarily with the structure of relationships
given whatever compositional changes may have taken place. Consequently, standard
logit models are not suited to the kinds of questions which constitute the stock-in-trade
of a great deal of demographic analysis. Nonetheless, selection of a ” preferred model”
(and thus positing a certain structure of effects on the dependent variable) represents

the starting point of this analysis.




In the present context, Model 4 was selected for each sex at each five-year interval.
Model 4 allows for changes in the distribution of the population by age/marital status,
posits joint effects of age and marital status on headship which are constant over time,
and allows for uniform change in headship rates across all age/marital status categories.
Although Model 4 cannot be said to provide a good fit to the observed data by means of
conventional statistical criteria, it does account for approximately 99% of the residual
variation left bv Model 1, the model of independence. Additional analysis of the residual
variation left by Mode! 4 revealed no particularly striking pattern over the remaining
51 degrees of freedom. Furthermore, the use of Raftery’s (1986) BIC criterion would
have led to the selection of Model 4 in four of the six analvses. Thus, it will be in the
context of Model 4 that we will attempt to unravel the effects of compositional changes

on headship.

Models 53 through 14 are particularly relevant in this connection. These models
take the proposed structure of effects of the compositional variables upon headship for
granted, and investigate various hypotheses of change given this structure. In this sense,
models of this form seem to be more closely related to tradtional demographic concerns

than are logit models.

There are two basic ways in which Models 5 through 14 mmay be used to shed light
on change in the system of relationships among age. marital status and headship. Both
have as their starting point Model 5, which posits no change of any sort within the

four-way tables.




The first approach, presented in Clogg and Shockey (1985), involves decomposing
the residual variation left by Model 5 into components attributable to compositional
change, change in the dependent variable and interactions among year, the dependent
variable and the compositional variables. In practice, this involves examining reductions
1n residual variation as one moves from Model 5 through hierarchically related models
down to Model 14. As practitioners of more conventional decomposition techniques are
well aware, intercorrelations among non-experimental data prohibit a ”unique” decomn-
position, and Clogg and Shockey point out that their approach offers no ”royal road”
around this difficulty. However, the emphasis on decomposition with respect to ex-
plicit models may make the substantive implications of alternative paths more obvious.
(Moreover, the set of models presented in Table 1 makes calculation of the alternatives

quite simple.)

In the present context, compositional changes may be thought of as "causally prior”
to the decision of whether or not to head one’s own household. (This assumption may
be less defensible in the case of marital status than in the case of age, but it seems to
me that changes in marital status are at least sufficient to warrant a reconsideration
of one’s living arrangements. if not necessary; neither necessity nor sufficiency would
seem to hold for the effects of living arrangements on marital status.) By a similar
logic. one’s age is less a product of one’s volition than is one’s marital status, which
suggests assigning a certain priority to age among the compositional factors. This line

of reasoning resulted in the particular path of decomposition presented in Table 2.




Table 2 About Here

We see tn Table 2 that for both sexes over all three intervals, compositional change
was significant and substantial, accounting for two-thirds to four-fifths of the total
change in the system of variables. Once these compositional changes were taken into
account, significant changes in headship (of both the uniform and interactive varieties)
were also noted. (In contrasting the chi-square contributions of *main” and interactive
changes in headship, one might want to keep in mind the differences in degrees of
freedom associated with each type of change.)

A cautionary note about the preceding paragraph may be in order. Despite appar-
ent similarities, the above decomposition is only partly related to more traditional ap-
proaches to decomposition. Whereas the latter are typically concerned with attributing
change in a dependent variable to various components, the present approach is partition-
ing total change in a system of variables. As Clogg and Shockey point out {1985:403),
"This information cannot be used, however, to infer the magnitude or even the direc-
tion of the effect of composition change on crude rates. Existence of composition-period
interaction has been documented, but this is 6nly a necessary condition for composition
effects on rates.” As a result of this difference in focus. it 1s unlikely that this particular
approach to decomposition will be greeted favorablv by practitioners of the more tra-
ditional demographic techniques. It is to this more traditional concern that the second
approach is directed.

This second approach also relies on Models 5 to 14, but uses the information con-




tained in these models in a different way. Pairwise comparisons of models in the second
panel of Table 1 with appropriate models in the third panel constitute tests of (uniform)
changes in headship rates, in the context of various types of change in the compositional
variables (as well as the constant effects of the compositional variables upon headship).
The logic of this approach is that changes in the year effect as diflerent kinds of compo-
sitional change are introduced can give us insights into the effects of the compositional
changes themselves upon changes in headship. The relevant quantities for this assess-

ment are presented in Table 3.
Table 3 About Here

The upper panel of Table 3 contains relatively straightforward tests of the year effect
lon headship, conditional on various forms of compositional change (and constant effects
of the compositional variables upon headship). For illustrative purposes, we will focus
on the results for males over the 1970 to 1975 period. Test 1 represents a test of the
year effect given no compositional change; it is equivalent to the comparison of Models
1 and 2 in Table 1 and tests the gross change in headship rates between 1970 and 1975.
Substantively, the test and the odds ratio indicate a slight decrease in headship among
males between 1970 and 1975. Allowing for a change in the age distribution (Test
2) changes the year effect to a statistically non-significant increase, suggesting that
the slight decrease observed in Test 1 was related to changes in the age distribution.
Similar results obtain when one introduces change in the marital status distribution

(Test 3), changes in both the age distribution and the marital status distribution (Test




4) and changes in the distribution of marital status by age (Test 5). In each of these
last three tests, introduction of compositional change results in significant increases in
headship, suggesting that when not taken into account, these compositional changes
were acting to suppress headship. The odds ratio describing the year effect in Test 5
{which, incidentally, is a test of the significance of the year effect in our preferred model)
indicates that net of compositional changes, the propensity to head one’s own household

increased substantially from 1970 to 1975.

These conclusions about the impact of compositional change on headship propensi-
ties are strictly inferential. However, these inferences may be facilitated by the quanti-
ties displayed in the bottom panel of Table 3. These numbers are the ratios {ignoring
the compositional change:taking it into account) of the odds ratios describing the year
effect on headship. Values greater than 1.0 suggest that the compositional factor was
tending to push headship rates up, values less than 1.0 suggest a downward effect of
the compositional factor, while values equal to 1.0 suggest no effect. 1 make no claims
for the statistical properties of these numbers, and present them merely as descriptive
devices which more closely address the question, ” What were the effects of changing

population composition on headship rates?”

Again, referring to the first column, we see that change in the age distribution (by
itself) tended to depress headship rates slightly. wlnle change in the marital status
distribution (net of changes in the age distribution) was exerting a more pronounced

downward effect. Change in the joint distribution of age by marital status {net of




changes in the univariate distributions) also seemed to exert a slight downward effect
on the likelihood of heading one’s own household.

Thus, during this first five-year interval, compositional changes were tending to de-
press headship rates. Change in the marital status distribution seemed to be the main
factor driving headship down. However, propensities to head one’s own household (net
of compositional changes and effects) were increasing over this same interval, counter-
balancing the compositional pressures and resulting in only a slight decline in headship
at the gross, aggregate level.

From 1975 to 1980, different forces appear to have been at work. Changes in the
marital status distribution continued to exert a substantial downward pressure on head-
ship, although by this time, the age distribution was pressing in the opposite direction.
Increasing propensities to head one’s own household (net of composition) combined with
these compositional forces to produce a substantial increase in aggregate-level headship.

During the final period, changes in the age distribution continued to exert an up-
ward pressure on headship, while the depressing effect of changes in the marital status
distribution was weakening. However, propensities to head one’s own household were
themselves decreasing, counterbalancing the net positive contribution of changing com-
position and resulting in another slight decrease in aggregate headship.

The same patterns of change seemed to be operating for both men and women over

the fifteen-vear period under investigation.
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Discussion

These findings are substantively interesting in at least a couple of ways. First,
with respect to the expressed purpose of this research, we have separated the effects of
changing age composition from changes in the distribution of the population by marital
status, and have shown that the effects of these compositional changes varied over time
and did, indeed, operate at cross-purposes over some intervals. Second, we have also
shown that propensities to head one’s own household (net of compositional changes
and compositional effects) have themselves changed over this decade and a half; these
propensities increased from 1970 to 1980, but declined from 1980 to 1985. If these results
and those of previous literature (Kobrin, 1973, 1976) are at all comparable, then the
post-1980 results may signal a turnaround in a decades-long trend toward increasingly
independent living arrangements among adults. (For a previous consideration of this
possibility, see Heer, et. al., 1985.)

From a methodological point of view, I would hope that these analyses have demon-
strated certain advantages over more traditional standardization procedures. In the
first place. the present analvses were performed with reference to explicit models of the
four-way cross-classifications of headship by age, sex and vear. Each of these models
embodies an explicit hypothesis about the patiern of interrelationships among the four
variables, whose goodness of fit to the observed data may be explicitly assessed. Sec-
ondly, these various models can be readily generated using any of a number of widely

available programs for log-linear analysis. This permits the ”unpacking” of the separate

11



(and possibly contradictory) effects of more than one compositional variable. While
such an investigation is possible with the more traditional techniques, the calculations

would be more cumbersome, particularly with respect to higher-order interactions.
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