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Demography: Past, Present, and Future
Yu XIE
In a classic statement, Hauser and Duncan (1959) defined
demography as “the study of the size, territorial distribution, and composition of population, changes therein, and
the components of such changes” (p. 2). It was fortunate
that Hauser and Duncan explicitly included “composition
of population” and “changes therein” in their definition, for
their inclusion has broadened demography to encompass
two types of demography: formal demography and population studies. Formal demography, whose origin can be
traced to John Graunt in 1662, is concerned with fertility,
mortality, age structure, and spatial distribution of human
populations. Population studies is concerned with population compositions and changes from substantive viewpoints
anchored in another discipline, be it sociological, economic,
biological, or anthropological; its origin can be traced to
Thomas Malthus in 1798. By definition, population studies
is interdisciplinary, bordering between formal demography
and a substantive discipline that is often, but not necessarily,
a social science.
Defined in this way, demography provides the empirical
foundation on which other social sciences are built. It is
hard to imagine that a social science can advance steadily
without first knowing the basic information about the human population that it studies. As a field of inquiry, demography enjoyed a rapid growth in the twentieth century.
For example, the membership of the Population Association of America (PAA), the primary association for demographers in the U.S. founded in 1931, grew from fewer than
500 in 1956 to more than 3,000 in 1999. This growth is
remarkable given the virtual absence of demography departments at American universities (with a few exceptions,
such as the University of California Berkeley). To recognize contributions made by demographers, one only needs
to be reminded of factual information about contemporary
societies. Much of what we know as “statistical facts” about
American society, for instance, has been provided or studied by demographers. Examples include socioeconomic inequalities by race (Farley 1984) and gender (Bianchi and
Spain 1986), residential segregation by race (Duncan 1957;
Massey and Denton 1993), intergenerational social mobility
(Blau and Duncan 1967; Featherman and Hauser 1978), increasing trends of divorce (Sweet and Bumpass 1987) and
cohabitation (Bumpass, Sweet, and Cherlin 1991), consequences of single parenthood for children (McLanahan and
Sanderfur 1994), rising income inequality (Danziger and
Gottschalk 1995), and increasing economic returns for college education (Mare 1995).
Besides providing factual information, demography has
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man societies. Although demographic forecasting is subject
to uncertainty, as any type of forecasting, demographers
are able to predict future population sizes by age with a
high degree of confidence, utilizing information pertaining
to past fertility, regularity in age patterns of mortality, and
likely future levels of mortality. A notable example of demographic forecasting is the work by Lee and Tuljapurkar
(1994, 1997), who demonstrated how demographic forces
(i.e., projected improvements in longevity) dramatically impact future demands on social security.
Formal demography and population studies not only take
on different subject matters, but also rely on different
methodological approaches. Characteristically, formal demography is built on mathematics and thus is closely tied
to mathematical demography. It has a rich arsenal of powerful research tools, such as life tables and stable population
theory, the latter of which is usually accredited to Alfred J.
Lokta in 1922. Note that mathematical models in formal
demography sometimes incorporate stochastic processes.
The refinement and formalization of mathematical demography and its successful application to human populations
can be found in works by Coale (1972), Keyfitz (1985),
Preston and Campbell (1993), Rogers (1975), and Sheps
and Menken (1973). In its applications, mathematical demography typically presumes access to population data and
handles heterogeneity through disaggregation (i.e., dividing
a population into subpopulations).
Methods used in population studies are eclectic, borrowing heavily from substantive social science disciplines.
Given the widespread use of survey data and the predominant role of statistical inference in all social science disciplines since the 1960s, it should come as no surprise that
the characteristic method in population studies is statistical.
[It should be noted that qualitative methods are also used
in demography (Kertzer and Fricke 1997).] The types of
statistical methods used by demographers vary a great deal
and change quickly, ranging from path analysis and structural equations (Duncan 1975) and log-linear models (Goodman 1984) to econometric models (Heckman 1979; Willis
and Rosen 1979) and event history models (Yamaguchi
1991). Substantive research in population studies usually
involves statistical analysis of sample data (as opposed to
population data) in a multivariate framework; sometimes,
researchers develop statistical models to test hypotheses
derived from an individual-level behavioral model. For
this reason, population studies is closely tied to statistical
demography.
Although it is useful to draw the distinction between formal demography and population studies, the boundary between the two is neither fixed nor impermeable. Indeed, this
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boundary presents many exciting topics for research. For
example, it is possible, and indeed desirable, to estimate
demographic rates from sample data with statistical models
before feeding them as input for mathematical analysis in
formal demography (e.g., Clogg and Eliason 1988; Hoem
1987; Land, Guralnik, and Blazer 1994; Xie 1990; Xie and
Pimentel 1992). There are good reasons for using statistical tools in combination with mathematical models. First,
the advancement of demography has brought with it more,
richer, and better data in the form of sample data; the use
of sample data requires statistical tools; and treating sample data as exactly known quantities runs the danger of
being contaminated by sampling errors. Second, statistical
models are better suited for examining group differences
through the use of covariates, for the method of disaggregation presumes a full interaction model and may lead to
inaccurate estimation due to small group sizes. Third, because observed data may sometimes be irregular or simply missing, statistical models can help smooth or impute
data (e.g., Little and Rubin 1987). Conversely, techniques
in formal demography (e.g., indirect estimation, intercensal
cohort comparisons, model life tables) can also be utilized
to improve statistical analysis. For example, mathematical
relationships for demographic components are often used
to correct faulty data or provide missing data before they
are analyzed with statistical techniques.
Let me now turn to the methodological implications of
Hauser and Duncan’s two important phrases “composition
of population” and “changes therein” in their definition of
demography. The first phrase refers to population heterogeneity; the second, to dynamic processes. Population heterogeneity or variability is fundamental to all social science.
As articulated by Mayr (1982), one of the most important
and long-lasting influences of Darwin’s evolution theory is
“population thinking,” as distinguished from “typological
thinking” prevalent in physical science. Briefly stated, typological thinking attempts to discover the “essence” or
“truth” in society and human nature. Once well understood, a scientific concept or law is always generalizable
to all settings at all times. If the observed phenomena appear in disarray, then averages are taken and deviations are
disregarded. In the history of statistics, typological thinking is associated with the “average man” in Quetelet’s social physics. In contrast, population thinking makes variations the very subject matter to be studied. It was Francis Galton, Darwin’s cousin, who introduced population
thinking into the field of statistics and in so doing discovered correlation and regression (see Xie 1988 and references therein). Demography should pride itself for approaching social phenomena through population thinking
by focusing on variations by group and individual characteristics. For example, demographers have long been interested in how life chances differ by gender, age, race, region, and family origin, as well as historical and cultural
context.
In studying social changes, demographers have advocated
the perspectives of cohort (Ryder 1965) and life course
(Elder 1985). Whereas the latter is concerned with the occurrences of significant events and transitions over individuID Line
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als’ lives and the dependence of these events and transitions
on earlier experiences and societal forces, the former relates
individuals’ different experiences at the micro level to social
changes at the macro level. That is, demographers are especially interested in both age-graded intracohort changes and
intercohort changes resulting from cohort replacement. In
addition, demographers also accept the notion that certain
temporal effects are period based, affecting all individuals
regardless of age. Due to the linear dependency of the three
measures, however, the conceptual model of age, period,
and cohort is intrinsically underidentified, and its statistical
implementation requires constraining assumptions based on
substantive considerations (Mason and Fienberg 1985).
Many of the advances in demography over the past few
decades cannot be separated from the field’s close relationship to statistics. Indeed, it is the integration of statistical methods into demographic research that has enabled demographers to study population heterogeneity and
change with sample data. A prime example where statistical methodology has significantly impacted demography is
event history analysis (also called survival models or hazard models). As argued by Tuma and Hannan (1984), event
history analysis is ideally suited for studying social dynamics and social processes, because it deals with the timing
of transitions or event occurrences. Although event history
analysis was invented by demographers in the form of life
tables, the life table approach in mathematical demography assumes population data and cannot easily incorporate
population heterogeneity except by disaggregation. Cox’s
(1972) influential work bridged the gap between life tables
and regression analysis by focusing on estimation of the
effects of covariates using sample data. The influence of
Cox (1972) in demography goes beyond his innovative estimation method, for it represents a shift in methodological
orientation toward statistical demography. With this new
orientation, event history analysis is seen as a statistical
operationalization of life tables for sample data, with attention paid primarily to group differences or the effects of
covariates.
Studying population heterogeneity by observed group or
individual characteristics with event history analysis has
proven fruitful; see, for example, Thornton, Axinn, and
Teachman’s (1995) study of the effects of education on the
likelihood of cohabitation and marriage and Wu’s (1996)
work on the determinants of premarital childbearing. In
addition, demographers have a long-standing concern with
unobserved heterogeneity in event history analysis and life
tables (e.g., Sheps and Menken 1973). Unlike in the case
of linear models, unobserved heterogeneity uncorrelated
with covariates in event history data could bias estimated
hazards through altering the composition of the exposed
population at risk (Vaupel and Yashin 1985). For example,
demographers have long been puzzled as to whether the
well-documented black/white mortality crossover is due to
biological selection, in which old blacks are more fit than
old whites (Manton, Poss, and Wing 1979), or due to age
misreporting (Preston, Elo, Rosenwaike, and Hill 1996).
There are two broad approaches to handling unobserved
heterogeneity: parametric mixture models (see Powers and
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Xie 2000) and Heckman and Singer’s (1984) nonparametric
method that is analogous to latent class models for contingency tables. To improve identification, demographers have
also capitalized on pooled information from clustered data
structures, such as siblings or twins, assuming unobserved
heterogeneity at the cluster level instead of at the individual level (Guo and Rodriguez 1992; Yashin and Iachine
1997).
As stated earlier, population studies is interdisciplinary,
with sociological and economic demography taking center
stage. In both sociology and economics, there has been a
methodological tradition of structural equation models simultaneously representing multiple processes with strong
theoretical priors. Event history analysis has been incorporated into this framework, with the hazard rate treated
as a limited dependent variable. In this framework, demographers have gone beyond assuming unobserved heterogeneity orthogonal to covariates. Instead, they consider
unobserved heterogeneity that is selective with respect
to observed variables (Lillard, Brien, and Waite 1995).
But identification of such models is difficult and requires
pooled information from repeated events and strong parametric assumptions.
Where will demography go from here? Although predicting the future inherently carries some risks, past experience provides some basis for making cautionary conjectures
about demography’s future. First, demography, especially
in the United States, has been a very successful interdisciplinary enterprise and will continue to be one. Not only will
it retain sociologists and economists who already strongly
identify themselves with demography, but it will also attract
the interest of scholars in other social and biological sciences. In particular, incorporation of biological approaches
in demographic research looks promising (for a recent example, see Yashin and Iachine 1997). Second, the interdisciplinary nature of demography makes it an ideal locus for
innovating, testing, and popularizing new statistical methods. This means closer ties between statistical science and
demography, as statistical demography continues to affirm
its prominent role in demography. Third, in the burgeoning
“information age,” the public will demand more easily accessible information about the society in which they live, as
exemplified by the strong public interest in the implementation of the 2000 U.S. Census. Demography can play an
important role in providing that information. The internet is
and will continue to be a powerful tool for bringing demographic information to the general public and policymakers
alike.
One substantive area where demography is rapidly making progress is in research on aging. As the elderly comprise an increasingly large portion of the population in many
societies, including the United States, demographers have
become increasingly interested in aging (e.g., Wachter and
Finch 1997). Economists and sociologists are already busy
studying social and economic aspects aging, such as retirement, health, residence, economic security, and family
support. The demography of aging has also benefited from
contributions from scholars in biology, psychology, public
health, gerontology, and geriatrics. This is an area where the
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aforementioned conjectures about the future of demography
will likely be manifested, as we will see in the demography
of aging more interdisciplinary work, newer and better applications of statistical methodology, and provision of more
public and scientific information.
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