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Résumé — Le modele de mariage de Coale et McNeil est utilisé pour étudier I'évolu-
tion et les déterminants de I'dge au premier mariage des Canadiennes 2 partir de
données des recensements de 1971 et 1981. Les résultats indiquent une tendance
vers une stabilisation de I'dge moyen au premier mariage et vers une diminution
de la proportion de celles qui se marient au cours de leur vie. Cependant, les change-
ments estimés ne sont pas aussi grands que ceux indiqués par les statistiques de
Pétat civil récentes. Une raison importante de cette différence est que le recense-
ment de 1981 tient compte en partie des mariages de droit commun. Une analyse
des déterminants du mariage montre que la langue maternelle frangaise, la nais-
sance au Québec ou dans un pays étranger, la religion catholique, le niveau d’édu-
cation et la résidence dans un milieu urbain ont un effect positif sur I'Age moyen
au premier mariage, alors que la naissance au Québec, la religion catholique, le
niveau d’éducation et la résidence dans un milieu urbain ont un effet négatif sur
la probabilité¢ de se marier.

Abstract — The Coale-McNeil marriage model is applied to study the evolution and

determinants of female first marriage patterns in Canada with data from the 1971
and 1981 censuses. The results indicate a tendency toward a stabilization of the
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mean age at first marriage and toward a decline in the proportion ever-marrying
for younger cohorts; however, the changes reported are not as large as those shown
in recent marriage vital statistics data. A major reason for that difference is that
the 1981 census data include some common law marriages. An analysis of the
determinants of marriage patterns shows that French mother tongue, birth in Quebec
and in foreign countries, Catholic religion, education and urban residence affect
positively the mean age at first marriage; while birth in Quebec, Catholic religion,
education and urban residence affect negatively the probability of ever-marrying.

Key Words — Age, marriage, determinants, cohorts.

Introduction

There have been important changes over time in marriage patterns in Cana-
da. From the beginning of the century until the early 1970s, there was a clear
trend towards younger and more universal marriage (see, for example,
Basavarajappa, 1983; Gee, 1980; Mertens, 1976). During the last decade,
however, the situation seems to have reversed dramatically. A recent study
by Statistics Canada (1984) indicates that the number of marriages has been
dropping by an average of 1,200 per year since 1972. The same study reports
that if age-specific first marriage rates were to remain as they were in 1982,
only 66 per cent of the female population would ever marry, a low never be-
fore matched in Canadian history. As these changes took place, there was also
an increase in the number of common law marriages. This recent evolution
of marriage patterns raises three interesting questions: Does the recent decline
in the number of marriages reflect a delaying of marriages to older ages or
an increase in the proportion of the population who will never marry? To what
extent can this decline be attributed to the fact that common law marriages
are excluded from the calculations? Did marriage behaviour change so much
if the latter are considered? ‘

In this paper, we study the evolution of marriage patterns of Canadian wom-
en using data from the Public Use Samples of the 1971 and 1981 censuses.
We seek (1) to identify the existence of trends, across birth cohorts, in the
timing and incidence of first marriage (e.g., the mean age at first marriage
and the proportion of women who ever marry) and (2) to estimate the deter-
minants of age at first marriage and the probability of ever-marrying. Note
that the definition of marriage in the 1981 census makes reference to common
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law marriages, so that the latter are partly accounted for in the patterns that
we estimate.

The estimates presented in the paper are derived by fitting the Coale-McNeil
marriage model (Coale, 1971; Coale and McNeil, 1972) to data on age at first
marriage for individual women in the two Canadian censuses. Because of its
parametric nature, the Coale-McNeil model is extremely useful in this appli-
cation, since many of the cohorts whose first marriage patterns are of interest
have yet to complete their prime marriageable years. When fitted to data for
such incomplete cohorts, estimates of the model permit projection of the re-
mainder of the cohort’s first marriage experience and thereby its mean age
at marriage and the proportion ever-marrying. Moreover, a series of recent
studies has established that the Coale-McNeil model provides a good fit to
first marriage data derived from vital registration statistics and from census
and survey data (see, for example, Ewbank, 1974; Rodriguez and Trussell,
1980; Trussell, 1981). In addition, our paper represents the first application
of the Coale-McNeil model to Canadian marriage data.

A key feature of our approach is that our model specification relates the
parameters of the Coale-McNeil model (i.e., the mean age at first marriage
and the proportion of women ever-marrying) to different social and economic
variables. This is achieved by utilizing a method developed by Trussell and
Bloom (1983) which combines elements of both the Coale-McNeil model and
of regression analysis. More specifically, we assume that the Coale-McNeil
model describes the underlying pattern of age at first marriage but that its
parameters depend on socioeconomic variables in a regression-like manner.
In this way, we can'research the determinants of the timing and incidence of
first marriage in Canada. Finally, we test the predictive power of the Coale-
McNeil model by comparing parameter estimates — computed separately and
independently — for identical cohorts in the 1971 and 1981 censuses.

The next section of the paper describes the Coale-McNeil model and the
estimation method that we are using. The following section describes the data
and the variables that are included in the analysis. We then present and ana-
lyze several sets of estimates of the model: first, when no explanatory varia-
bles are included; second, when the mean age at first marriage depends on
explanatory variables; and, third, when the proportion of women ever-marrying
depends on explanatory variables.

The Model

Coale (1971) observed that the distribution of age at first marriage in a
female cohort follows a similar pattern in different populations. The distribu-
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tion is smooth, unimodal and skewed to the right. Populations differ from each
other, however, in the age at which a significant number of women start to
marry, in the rate at which marriages occur after the starting age, and in the
proportion of women who will ever marry. This observation led Coale to postu-
Jate a three-parameter model of age at first marriage. Let f{a) be the frequen-
cy of first marriage at age a, i.e. the proportion of a cohort who will marry
at exact age a, Coale’s model can be represented as follows:

_ AL (%%
fa) = ¢ Kgs( K

where the three parameters of the model are

C = the proportion of the cohort who will ever marry,

a, = theage at which marriage starts to occur in significant num-
bers, and

K = ascale parameter which depends on the rate at which marri-
ages occur,

and where g (*) is a given standard schedule. To construct the standard sched-
ule, marriage data for Swedish women were used. Coale and McNeil (1972)
found that the function g, (*) can be well approximated by

g, (z) = 0.1946 Exp {-0.174(z - 6.06) - Exp[-0.2881(z - 6.00)]}

This basic model was successfully used to fit several marriage distribu-
tions. Coale and McNeil also proved that the above function can in turn be
approximated very closely by a convolution of 2 normally distributed random
variable and three or four exponential delays. This provided an interesting be-
havioural interpretation of the model: age at entry into the marriage “market”
has a normal distribution, but marriage occurs after a few successive exponen-
tially distributed delays, such as those between finding a partner, getting en-
gaged and getting married. Note that this interpretation has points in common
with some of the marriage models based on neoclassical economic theory (see,
for example, Becker, 1981; Keeley, 1979).

For the purpose of analyzing and comparing distributions of age at first
marriage in different populations, it is convenient to reparameterize the Coale-
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McNeil model in order to express it in terms of more easily interpretable quan-
tities. The parameters most often used are the mean age at first marriage, the
standard deviation of age at first marriage and the proportion who eventually

‘marry. Reparameterization can be done by redefining the standard schedule

in such a way that it has a mean of zero and a standard deviation of one (as
in the standard normal distribution). By doing this, the model can be rewrit-
ten (Rodriguez and Trussell, 1980): '

flg = ¢ Lg 2t
[e2

g

where 4 = mean age at first marriage of those who marry, and ¢ = standard
deviation, and g, (z) = 1.2813 Exp {-1.145(z + 0.805) - Exp[-1.896(z +
0.805)]} is the new standard schedule with a mean of zero and a standard devi-
ation of one. Rodriguez and Trussell (1980) developed a computer program
to estimate the parameters of the Coale-McNeil model with survey data using
maximum likelihood techniques. One of the key features of the program is
that it can estimate the parameters of the model with censored data, i.e., with
data on young cohorts who had not completed their prime marriageable years
at the time of the census or survey. The model can then be used to project
the behaviour of these young cohorts. ‘

A useful extension of the model was recently provided by Trussell and
Bloom (1983), who developed a technique that combines elements of both the
Coale-McNeil model and of regression analysis: they allow the three parameters
of the model to depend on explanatory variables as in regression analysis. They
assume:

i = X,i B
o = Yy
C. = W. .«

1 1

where X;, Y¥; and W, are vectors of individual i (defined by a set of dummy
variables) and §, vy, and « are regression coefficients. This technique is a power-
ful tool for the analysis of the determinants of age patterns at first marriage.!
A computer program was developed to implement that technique.2
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The Data and the Variables Included in the Analysis

- The data for this study come from the public use sample tapes of the 1971
and 1981 Canadian censuses. The samiple contains 1 per cent of the popula-
tion in 1971 and 2 per cent in 1981. Besides the question on marital status,
the Canadian census also asks a question on age at first marriage to those who
are or have been married. By using the answers to that question, the Coale-
McNeil model can be used to analyze the marriage patterns of different co-
horts of women. One particular feature of our study is that all the analysis
is done on cohorts, as opposed to on cross-sections as done in most previous
studies.3

Before proceeding further, we should discuss the ways in which common
law unions are treated in the two censuses. As is well known, this kind of
living arrangement became increasingly popular during the 1970s. In the 1971
census, when these unions were still uncommon, the questions on marital sta-
tus and on age at first marriage referred only to legal marriages. In the 1981
census, however, the questions on marital status and on age at first marriage
referred specifically to the above situation. In particular, the guide to the ques-
tionnaire instructed people living in common law unions who had never be-
fore been officially married to report the date at which the current union started.
As a result of this change in the definition of marriage, some common law
unions are included in the 1981 census. However, these unions were not treated
thie same way as legal marriages, since persons who had previously been in
common law unions that had terminated by the time of the census were re-
quested not to report those unions. For this reason, and also for reasons relat-
ing to the way imputations were made for nonrespondents (Norland, 1983),
comparisons between the 1971 and 1981 censuses require some caution. On
the other hand, there are advantages to counting common law unions (even
if only partly). For many types of analyses that are related to marriage (e.g.,
the study of fertility, labour force participation and consumption patterns),
it does not matter whether a couple is legally married or not. By not including
common law marriages, we would ignore a nontrivial proportion of the popu-
Jation whose behaviour is actually influenced by marriage. Note that the decline
in the number of marriages reported earlier in this paper was based on vital
statistics data that included only legal marriages. We cannot, therefore, com-
pare those statistics directly to the ones computed in this study which are based
on data derived from the 1981 census. v

By using data from both the 1971 and 1981 censuses, we can analyze the
marriage behaviour of many generations of women. But the major reason for
using two censuses is that we can test one of the key features of our estimation
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technique, i.e., its ability to estimate the parameters of the model with cen-
sored data on cohorts that contain women who are not yet married. This test
can be done by comparing the results for a given age group in 1971 to those
for the age group that is 10 years older by 1981. Although the samples were
taken independently in the two censuses, this latter group represents approxi-
mately the same population of women as in the previous census. It may be
assumed that differences due to mortality and international migration by age
at first marriage are very small. By comparing the results for the same cohort
in the'two censuses, we can see the extent to which the magnitudes of parameter
estimates for a cohort with incomplete information in 1971 are similar to those
for the same cohort with more complete information 10 years later. For ex-
ample, we estimate the mean and standard deviation of age at marriage and
the proportion ever-marrying for the age group 25-29 in 1971. We then com-
pare these estimates with those computed from more complete (i.e., less cen- -
sored) data for the age group 35-39 in 1981.

The Canadian census is a good source of data for studying marriage pat-
terns because it contains information on a large number of individual charac-
teristics. By using the technique described earlier, we can estimate the effects
of several variables related to the timing and incidence of first marriage.

Using the information contained in the census, we chose a number of vari-
ables that may have an impact on marriage behaviour. For the purpose of the
analysis, it is convenient to divide these variables into two categories. The
first category includes variables that reflect mainly cultural or ethnic differ-
ences which may affect preferences of a particular society concerning marri-
age. Variables in the second category may be seen as affecting the opportunity
cost of marriage. Among the former, we included mother tongue (i.e., En-
glish, French and other) and religion (i.e., Catholic and non-Catholic). An
important variable that may be related to the opportunity cost of marriage is
education. Three education groups were defined: less than high school, which
includes persons with grade 11 or less; high school, which includes persons
with grade 12 or 13; and more than high school, which includes persons hav-
ing reached more than grade 13. Given that marriage for women may involve
forgoing work opportunities, we expect more educated women to have a smaller
probability of marriage or to marry later. Of course, the causality could also
g0 in the other direction — women who marry at a young age are less likely
to pursue their education. However, given the broad educational categories
that we have defined, we do not believe that this potential source of simul-
taneity bias is a significant problem in this study. '

Place of residence, whether rural or urban, can also be seen to some ex-
tent as reflecting the opportunity cost of marriage. Women living in urban
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areas have more attractive work opportunities than women in rural areas, and
may decide to marry later or not to marry at all. In that case, a sample selec-
tion process may also be operating — women who are more work oriented
decide to live in urban areas. We introduced this variable in the analysis with
the 1971 census; it was not available in the 1981 census.

Finally, we included in our analysis a variable for region of birth (Atlantic
provinces, Quebec, Ontario, West, and Foreign country). This variable may
reflect different values and preferences associated with different regions. It
may also capture the opportunity cost of marriage, such as different work op-
portunities for women in each region or different marriage markets in each
region.

The Results
Estimation of the model without explanatory variables

Table 1 presents estimates of the three basic parameters of the model: the
mean, the standard deviation and the proportion ever-marrying for female co-
horts ranging from age 25 to age 49 in 1971 and 1981. From the results, we
can follow the evolution of the marriage experience of generations of women
born over a period of 35 years (1921 to 1956). The marriage patterns of some
of these women are estimated twice, at the two ends of a 10 year interval.
When two estimates are produced for the same cohort, those from the 1981
census are preferable because they draw on the greater degree of information
available for that cohort.

If we look at the mean age at first marriage, we observe a long-run decline
over the period. This decline has been documented in previous studies
(Basavarajappa, 1983; Gee, 1980; Mertens, 1976). The decline stops with the
cohort aged 30-34 in 1971 and 40-44 in 1981, which married the youngest
at about 22.2 years. For younger cohorts, there is a slight increase of about
0.1 years. However, we note that the mean age is about the same for all the
cohorts between ages 25 and 39 in 1981. What is remarkable in this result
is that there is no upward trend in the mean age at first marriage contrary to
what vital statistics data show. This finding is due to the fact that the 1981
census data include common law marriages (or at least some of them). One
interesting aspect of these results is that, if we account for common law mar-
riages, the marriage patterns did not change as much as they appear to have
based solely on legal marriage data.
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With regard to the estimates of the standard deviation, we note a tendency
to decrease over time, from 4.9 years for the oldest cohorts to 3.9 years for
the youngest considered. This is interesting and perhaps contrary to expecta-
tions. While the changes in women’s opportunities over time have tended to
increase the diversity in life styles and behaviour (for example, fertility), the
diversity in age at first marriage has tended to decrease. This is perhaps be-
cause marriage is less closely related to fertility than it used o be. In the past,
fertility was largely controlled by age at marriage. Now that marriage is much
less related to fertility, partly because of the increased use of contraception,
people are less constrained with respect to age at marriage.

The proportion ever-marrying has been increasing slightly in the past for
older cohorts to about 94 per cent in the cohorts of women aged between 40
and 49 in 1981.4 For younger cohorts, we note a clear trend downward, to
93.2 per cent in the cohort aged 35-39 in 1981, 91.5 per cent for those aged
30-34 and 87.9 per cent for those aged 25-29. However, this last figure should
be interpreted with some caution, given the incompleteness of the data on that
cohort. But these results, combined with earlier observations, seem to indi-
cate that the major change in marriage patterns is that fewer people eventually
marry, not that the mean age at first marriage is increasing. This decline in
the proportion ever-marrying, however, is much smaller than the one project-
ed using vital statistics data (see Statistics Canada, 1984). Of course, this im-
portant discrepancy is related to the way in which common law marriages are
treated in each source of data. Another explanation of the discrepancy is that,
if there is a trend towards postponing age at legal marriage, a temporary down-
ward bias will occur in estimating the proportion ever-marrying from cross-
section data, given that fewer first marriages are observed among older co-
horts because they married earlier, and among younger cohorts because they
are postponing marriage.

Also deserving of comment is the close compatibility between parameter
estimates coming from the same cohorts in the two censuses (cohorts aged
25-29, 30-34 and 35-39 in 1971, and aged 35-39, 40-44 and 45-49 in 1981).
The model tends to overestimate slightly the mean age at marriage in 1971,
but the difference is very small given that the estimates come from two in-
dependent samples and that the definition of marriage changed between the
two censuses. The estimates for the standard deviation and proportion ever-
marrying are also very close, with the exception of the proportion ever-marrying
in the cohort aged 25-29 in 1971, which is much too high in light of the 1981
census information. But this is due to the difficulty of estimating the model
accurately for a cohort when the information is very incomplete (i.e., highly
censored). '
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It should be stressed that the consistency of the estimates computed for
the same cohorts in the two censuses is evidence of the robustness of our ana-
lytical technique. In other words, the fact that two different data sets, obtained
at different points in time, yielded similar results contributes to our confidence
in the estimates. However, this pattern of results does not rule out the possi-
bility that the model fits the data poorly but in roughly the same way across
censuses. To examine this possibility, we have calculated observed and fitted
marriage rates by age for the two oldest cohorts in 1971 and 1981 and have
plotted these in Figures 1 to 4. Although the models tend to underpredict the
proportion of marriage occuring at the modal age at marriage, and to over-
predict slightly the proportion occurring at the mean age at marriage, they
do replicate the data quite closely, and especially in the tails of the distribu-
tion. Thus, it appears that the Coale-McNeil model does indeed provide a satis-
factory fit to the data.

Estimation of the Model with the Mean Age at First Marriage
a Function of Explanatory Variables

In order to take a closer look at the determinants of the mean age at first
marriage, we present in Table 2 the results for a specification of the model
in which the mean age at first marriage is allowed to depend on explanatory
‘variables; but the standard deviation and the proportion ever-marrying are cons-
tant. It can be shown that the inclusion of these variables contributes signifi-
cantly to the explanatory power of the model.5 In this case also, we can compare
the estimates of the two censuses for the same cohorts of women. We see that
the model predicts well with incomplete information. Most of the coefficients
referring to the same cohorts have the same sign in both cénsuses and are often
very close to each other. Out of 27 possible comparisons (3 cohorts and 9
parameters), there are only five cases where the signs are different. In all of
these instances, one or both coefficients are not statistically different from zero.

Looking now at the effects of particular variables, we note that French
mother tongue affects positively the mean age at first marriage in seven of
the ten regressions shown,” and that estimates of this parameter are signifi-
cantly different from zero in four of those cases. It is interesting to note a
reversal of the situation for younger cohorts in 1981; in particular, for the
25-29 year-old cohort, French mother tongue has a significant negative coeffi-
cient. On the other hand, we note that the coefficients of the variable “other
mother tongue” are not significantly different from zero except in two cases.
Thus, the marriage timing behaviour of women of other mother tongues does

57



FIGURE 1. AGE GROUP (40-44) 1971
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FIGURE 3. AGE GROUP (40-44) 1981
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not seem to be different from the behaviour of women of English mother tongue
(the reference category).

Looking at the parameters referring to the different regions of birth, we
note that most of them are positive, which indicates that the region of refer-
ence, Ontario, has a lower mean age at first marriage than all other regions.
In particular, birth in the Atlantic provinces has a positive effect in all but
one case, but the parameters are not significantly different from zero, except
in two regressions. The effect of Quebec birth the other hand is quite clear
— the coefficients of that variable are significantly greater than zero in all
regressions except one. Furthermore, the estimated parameters are quite large,
indicating that birth in Quebec is related to a greater mean age at first marri-
age of the order of more than six-tenths of a year in eight of the ten regres-
sions. Birth in Western Canada seems to be associated with a lower mean age
at first marriage for younger cohorts in 1981, while for older cohorts the coeffi-
cient is positive, although not significantly different from zero, except in one
regression. Foreign birth is clearly associated with a later age at first marri-
age, the coefficient being positive in all cases and significantly different from
zero in all cases except one. The magnitude is also quite large, of the order
of about half a year or so, just a little bit under that observed for Quebec.

The effect of religion is also quite clear: all the regressions indicate that
non-Catholics have a lower mean age at first marriage than Catholics and the
coefficients is significantly different from zeror in six of the ten regressions.
However, the magnitude is relatively small, between one-and two-tenths of
a year.

By looking at the three previous factors (mother tongue, region of birth
and religion), we can analyze the behaviour of the French Canadian popula-
tion with regard to mean age at first marriage. We see that the following three
factors contribute to a greater age at first marriage for that population: French
mother tongue by itself, birth in Quebec and Catholic religion. The factor with
the highest magnitude is birth in Quebec.

As expected, there is a strong relationship between education and age at
first marriage. We note that all the parameters related to the education factor
are positive, which indicates that women with a high school education or more
marry at an.older age than women with less than high school education. In
all the cases, the coefficients are significantly different from zero and are quite
large in absolute value. High school education increases the mean age at first
marriage by more than one year, and having more than a high school educa-
tion increases it by approximately another year. It is also interesting to note
that the effect of education seems to increase over time; in particular, young
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cohorts in 1981 with more than high school education marry at a relatively
older age than earlier cohorts with the same education.

Finally, the last factor considered in Table 2, place of residence, also
presents the expected pattern for the five regressions relating to the year 1971,
which are the only ones in which it was included. In all the regressions rural
residence (as opposed to urban) is associated with a lower mean age at first
marriage, and the parameter is significantly different from zero in all cases.
The effect is relatively large, rural residence decreasing the mean age at first
marriage by about half a year.

Estimation of the Model with the Proportion Ever-marrying
a Function of Explanatory Variables

We now analyze the factors that determine the proportion of women who
eventually marry. Table 3 presents the parameter estimates for another specifi-
cation of the model, where the mean age at first marriage and the standard
deviation are constant but the proportion ever-marrying is allowed to depend
on explanatory variables.® Again, it can be shown that the introduction of covar-
iates adds significantly to the explanatory power of the model. However, the
increase in explanatory power is not as large as it was in the previous case.?
Note also that the model for the age group 25-29 is not estimated in Table
3. As noted earlier, it is difficult to estimate accurately the proportion ever-
marrying for this group because the information is too incomplete. This was
the case when the proportion ever-marrying was assumed constant, and it is
even more of a problem when the proportion ever-marrying is modelled as
a function of explanatory variables.

Comparing the parameter estimates in the two censuses corresponding to
the same cohorts (cohorts aged 30-34 and 35-39 in 1971, corresponding to
cohorts aged 40-44 and 45-49 in 1981), we see again that the consistency is
quite high. The coefficients are of the same sign and of similar magnitude almost
everywhere. There is a sign reversal in only three cases our of 18 possible
comparisons, and in none of them are the coefficients significantly different
from zero in both years.

We consider now the effects of the particular explanatory variables on the
proportion ever-marrying. Mother tongue does not seem to have a well-
determined impact on the proportion ever-marrying. For French women, the
coefficient is negative in four cases and positive in the other four. For women
of other mother tongue, the coefficient is positive in all cases except one but
significantly different from zero in only two regressions.
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Most of the coefficients corresponding to the regions of birth are negative,
indicating that the region of reference, Ontario, has a higher proportion of
women ever-marrying than the other regions. However, most of these coeffi-
cients are not significantly different from zero. Only Quebec birth seems to
have an important impact, the coefficient being significantly.different from
zero in five of the eight regressions. Note also that, contrary to what was ob-
served in the case of the mean age at first marriage, foreign birth does not
seem to have a clear influence on the proportion of women ever-marrying.'©

Religion has a clear effect, non-Catholics having a larger proportion of
women marrying than Catholics. Furthermore, the coefficient is significantly
different from zero in four of the eight regressions. It is also interesting to
note that the effect of religion seems to have been decreasing over time, since
the coefficient of that variable is very small for the younger cohorts in the
1981 census.

As before, the impact of education is in the expected direction and also
very important. In all the cases, the coefficient is negative, indicating that more
educated women marry less frequently than less educated women. In particu-
lar, we note the very large impact for women who have more than a high school
education. The coefficients indicate that the probability of ever-marrying for
those women is lower by about 10 percentage points.

~ Finally, we note that the effect of the place of residence is also well deter-
mined. Rural residence affects positively the proportion ever-marrying and -
the coefficient is significantly different from zero in three out of the four
regressions.

Conclusion

The purpose of this paper was to research the first marriage patterns of
Canadian women using the Coale-McNeil marriage model. The usefulness of
that model in the context of this study stems from its ability to estimate the
entire distribution of age at first marriage with incomplete data on cohorts whose
members are still subject to becoming married. With the help of that model,
we were able to analyze the trends and determinants of the mean age at first
marriage and of the proportion of women ever-marrying using data from the
1971 and 1981 censuses.

Our results indicate that there have been some changes across cohorts in
marriage patterns. For the older cohorts that we considered, we observed, as
previous studies also did, that the mean age at first marriage decreased and
that the proportion ever-marrying increased slightly over time. These trends
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did not continue for younger cohorts. Our results indicate a tendency towards
a stabilization of the mean age at first marriage and a decrease in the propor-
tion ever-marrying. However, the changes that we reported do not show such
a drastic decline in the marriage institution as some other recent data have
shown. One main reason for that difference is that our data include some com-
mon law unions, while most other statistics on marriage include only legal
marriages. Another main reason is that analysis is based on cohorts rather than
cross-sections. Surely, one remarkable finding of our analysis is that marri-
age patterns did not change as much as they appear to have, given that com-
mon law unions are counted among marriages.

In our analysis of the determinants of marriage patterns, we found that wom-
en of French mother tongue, those who were born in Quebec and in foreign
countries, Catholics, those living in urban areas, and those who are relatively
well educated tend to marry at older ages. Furthermore, women who were
born in Quebec, who are Catholic, who live in urban areas and who are more
educated tend to have a lower incidence of first marriage. It is also interesting
to note that for most of these factors the effects on marriage patterns were
reasonably stable across cohorts, although the mean values of some factors
may have changed in the intercensal period. For example, the average educa-
tion levels of women have increased over time.

Finally, the comparisons across the two censuses indicate that the ability
of the model to estimate marriage patterns with incomplete data is very good.
This makes the model a useful tool for predicting marriage patterns. of youn-
ger cohorts.

Before concluding this paper, a few words should be said abouit how com-
mon law unions should be treated. As mentioned, the fact that cur results in-
dicate ‘much less change than other studies is due partly to the inclusion of
common law unions. However, it has to be admitted that the relative incon-
sistency of the census questions on that subject, in particular, the different
treatments of past and current common law unions, create some noise in the
data. Without further study, it is difficult to estimate the effects of that incon-
sistency on our results. Perhaps a better way to ask the question on age at
first marriage in the census would be to report the age at onset of the first
union, legal or not, which lasted more than a specified length of time (e.g.,
one year). This would greatly facilitate the analysis of marriage patterns in
the next census. -
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Notes

1 Trussell and Bloom (1983) also considered the use of the proportional hazards model for
estimating the determinants of age at first marriage. However, the proportional hazards model
is not used in this study since (/) Trussell and Bloom found no evidence that it fits marriage
data better than the Coale-McNeil model, and (2) the proportional hazards model cannot
be used to project the marriage experience of young cohorts, which is a major goal of this
study.

2 This program, called FERTEV, is an extension of the program NUPTIAL used by Radriguez
and Trussell (1980). It was developed at Harvard University by Clint Cummins. Copies
of the program can be obtained by contacting the Department of Economics at the Universi-
ty of Ottawa,

3 Period factors, such as wars and business cycles, can worsen the fit of the Coale-McNeil
model to the cohort marriage data. Period factors can thus increase the variance of projec-
tion errors by generating irregularities in the uncensored portion of a first marriage distri-
bution. However, period factors do not seem to be of substantial importance during the years
under study and they are not modelled herein.

4 The estimated proportion ever-marrying for the cohort aged 25-29 in 1971 (97.4 per cent)
should be rejected because the same cohort, in 1981, aged 35-39, shows a much lower propor-
tion (93.2 per cent).

5 This is done by performing a likelihood ratio test (see Maddala, 1977). For each cohort,
we take the difference between the values of (-log L) calculated in Tables 1 and 2. This
difference multiplied by two is distributed Chi-squared with K degrees of freedom, where
K is the number of parameters tested (K = 10 in 1971 and K = 9 in 1981). For all the
comparisons made, we can reject with a high level of confidence the hypothesis that the
explanatory variables should not be included in the model.

6 Note, however, that part of the discrepancy between the two estimates may be due to the
exclusion of the variable “Rural” in the 1981 census.

7 Of course, those ten regressions refer only to seven cohorts of women, since three of them
overlap. However, in the analysis that follows, we will sometimes ignore this overlap and
discuss the results in terms of ten different regressions, i.e., the number of independent
samples from which the effect of each variable was estimated.
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8 The computer program that we used can allow all three basic parameters of the model (the
mean, the standard deviation and the proportion ever-marrying) to depend simultaneously
on explanatory variables. However, because the likelihood function to be maximized is com-
plicated and because there are many parameters to estimate, it would have been very difficult
to estimate such a model, except possibly at a very high cost. In order to limit the scope
of the paper, we decided not to let the standard deviation be a function of explanatory varia-
bles. We also decided to let the mean and the proportion ever-marrying depend on explana-
tory variables separately but not together. Actually, a few test runs that we did showed that
the coefficients do not vary much, whether we allow both the mean and the proportion ever- -
marrying to depend on explanatory variables or only one of them.

9 We can show this by performing a likelihood ratio test similar to the one described in note
3. The differences between the values of (-log L) in Tables 1 and 3 are smaller than in the
previous case (Table 1 and 2). However, the test still rejects the hypothesis that the ex-

planatory variables should be excluded from the model.
i
10 We note that the coefficient of the variable “Foreign” does not appear for the cohort aged

40-44 in 1971. Because of the small number of sample observations in that cell, the algorithm
that maximizes the likelihood function did not converge for that cohort. After several at-
tempts, we were able to achieve convergence by removing that variable.
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