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Period Paramount? A Critique
of the Cohort Approach
to Fertility

MAIRE NI BHROLCHAIN

CONFUSION LIES AT THE HEART of discussions of the cohort and period ap-
proaches to fertility. The confusion has several roots and goes back over 40
years to the earliest discussions of the subject. This article aims to clarify the
issue and to make progress toward resolving the apparent conflict between
the two approaches. The question is more complex than it appears.

In brief, the conventional view of the period versus the cohort approach
to fertility runs somewhat as outlined in the following paragraph:

Traditional measures of period fertility, such as the total fertility rate,
fluctuate more than do comparable cohort indices. This is because changes
in the timing of cohort fertility distort period measures of the quantum, or
level, of fertility. When the pace of cohort fertility is accelerating, conventional
period measures of fertility quantum will be excessively high and when cohort
tempo is decelerating, period indicators will be too low, relative to the cor-
responding measures for the cohorts affected. This is seen repeatedly in time-
series of period and cohort fertility indices. Period measures of fertility are
therefore unsatisfactory and must be treated in one of two ways: either they
should be deployed with extreme caution or they should be adjusted or
transformed so as to approximate more closely to the true, underlying level
of fertility observable in the cohort mode. In formal terms, period and cohort
measures need to be ““translated”” from one to the other. A particular practical
need is to remove the ““tempo”” component from period indicators because
this inflates the implied level of fertility. Cohort fertility is a more fundamental
or more ““real’”” and period fertility a more transient and ‘“unreal”” phenom-
enon. The trends depicted by period indices give a misleading account of
fertility change through time. The true time path of fertility is to be observed
in inter-cohort change. Cohort fertility is ultimately what we are trying to
estimate and period fertility is but an imperfect guide to it. We are interested
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in period fertility largely because cohort fertility indices have the disadvantage
of being out of date, since they require a cohort’s childbearing to be complete.
For this reason we sometimes use period fertility measures, reluctantly, to
get some indication of current levels and trends. Period fertility measures are
a useful way of establishing a population’s current reproductive performance.
Interest in the period perspective is also driven by policy concerns.
Though conventional now, this set of ideas has not always been the
prevailing demographic orthodoxy. Its currency owes much to Norman Ry-
der’s championing of the cohort approach, but the earliest clearcut and
comprehensive discussion of the issues was advanced by Hajnal (1947).

Statistical evidence

The main reason for questioning the validity of the cohort approach is the
recurrent finding in empirical statistical investigations using age-period-co-
hort type models that of the two dimensions of calendar time—period and
cohort—period is unambiguously the prime source of variation in fertility
rates. A series of inquiries,' using a variety of approaches and a range of
data, have concluded that, in Brass’s words, ‘“cohort completed family sizes
reveal no significant feature which distinguishes them from time averages”
(Brass, 1974: 558). There is more consistency between age-specific fertility
rates in the period than in the cohort domain. Stated otherwise, there is little
evidence of consistency in the behavior of particular cohorts at different time
periods. Page (1977: 104) concludes that ““at any given time, all birth and
marriage cohorts react, in some sense, as a single unit to whatever factors
determine the general level of fertility at that time.”” Foster’s study, detailed
and wide-ranging in coverage, analyzes fertility time-series in eight developed
countries. He finds no more than ““a couple of isolated bits of evidence that
would suggest that cohort indices of quantum and tempo are anything other
than averages of period indices’”” (Foster, 1990: 309), a conclusion echoing
that of Brass nearly two decades before. There are fewer studies of nuptiality,
but one—by Rodgers and Thornton (1985)—finds a clear period rather than
cohort patterning to marriage rates. The absence of distinctive cohort-based
fertility patterns is in marked contrast to the clear presence of cohort mortality
regularities in many contexts. Some of the relevant studies of mortality are
discussed in Hobcraft, Menken, and Preston’s (1982) review of the age/period/
cohort issue in demography.” More recently, evidence of cohort mortality
effects has been presented by Mason and Smith (1985), Caselli and Capo-
caccia (1989), Caselli (1990), and Wilmoth (1990). That clearly observable
cohort effects have been uncovered in relation to mortality should perhaps
alert us to the likelihood that their absence in fertility time-series is a decidedly
negative result.’
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Why does the cohort idea continue
to flourish?

Despite the weight of statistical evidence favoring the period perspective,
demographers continue to have recourse to the cohort mode in analyzing
fertility. In other words, a tension appears to exist between the statistical
primacy of periods and the day-to-day demographic utility of cohorts. Why
is this? One answer is that the cohort approach has offered dividends from
an interpretive standpoint. It is, for example, indisputable that period indi-
cators overstate movements in fertility, evaluated on a cohort basis. This
feature is perhaps the most persuasive argument for the cohort approach. In
addition, the approach has brought considerable practical benefits. The pi-
oneering analyses of Hajnal, Ryder, and Whelpton remain illuminating. Time
and again, the cohort perspective has complemented the period represen-
tation. Another contributory factor may be that the arguments for the cohort
have been forcefully put, principally by Ryder, and, demographically if not
statistically, they remain unchallenged.* This article investigates the resilience
of the cohort idea in the face of the comprehensively negative statistical
evidence of cohort effects. Are there perhaps fundamental demographic ar-
guments in favor of the cohort approach that override the verdict of statistical
studies? To assess the demographic role of the cohort perspective, the next
section attempts to identify the components of current thinking on the de-
mography of the period/cohort issue.’ These are sought in the historical roots
of the subject and are examined individually in later sections.

Historical background

The first investigator to consider the matter in any detail was John Hajnal.®
In his 1947 article he addressed some methodological questions about fertility
measurement arising from the sharp fluctuations in period rates that had
occurred in most developed, low-fertility countries in the 1930s and early
1940s. He argued that reproduction rates, commonly employed at the time
to summarize the trend in period fertility, presented a misleading picture of
fertility trends. Reproduction rates suggested very large changes in fertility
within relatively short time periods, an account not greatly modified when
the rates were standardized for marital status and duration of marriage.
Hajnal was dissatisfied with these results, arguing that a “‘reasoned
discussion of population trends’” could not be based on ““irregular fluctuations
in fertility rates” but rather assumes ‘““a reasonably orderly and smooth de-
velopment of fertility rates” (ibid., p. 141). He went on to show that ““by
analysing the fertility statistics of any given year in relation to those of past
years, it is possible to appraise more correctly the significance of changes in
fertility rates” (ibid.). He argued that where use of contraception is wide-
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spread in a population, the fertility of couples will be strongly influenced by
the number of children they already have. Furthermore, couples with access
to contraception may alter the timing of their births and so ““a change in the
rate at which people are having children in a given year [could] no longer
be taken as an indication of a change in the number of children they [would]
bear altogether in the course of their reproductive lives” (ibid., p. 143). This
meant that contemporary methods of demographic analysis were defective.
It also meant, argued Hajnal, that the analysis of the rate of childbearing in
a given year was not ‘““the most important task of demography.” On the
contrary, “from the point of view of the ultimate prospects of population
growth, what is of importance is the size of completed family which married
couples ultimately have,” and this “‘cannot be deduced from any analysis of
fertility data relating to single years or periods of years” (ibid., pp. 143—144).

Hajnal went on to show that in Germany the cumulative number of
births to marriages of each duration changed only very slowly between 1933
and 1939, despite the sharp year-to-year fluctuations in fertility rates. These
fluctuations, he suggested, were due to the ‘“postponement’” and subsequent
“making up” of postponed births.” Reviewing the implications for demo-
graphic analysis, Hajnal concluded that attention should be directed in the
future to the number of children born over their lifetimes to marriage or
birth cohorts, and that annual fertility rates should be specific by order/parity
and cohort.®* Hajnal closed his discussion with a critique of gross and
net reproduction rates. He argued that no indicator based on a single year’s
rates is suitable for assessing long-term growth prospects. Because any in-
dividual year’s rates reflect what are necessarily temporary conditions,
they cannot be maintained indefinitely, and so the hypothesis implicit in the
use of a net reproduction rate (NRR) above or below 1 to reflect long-
term population growth or decline is unrealistic. It is futile, he suggested,
to ask “To what extent is the population replacing itself according to the
rates of this year?"’ (ibid., p. 162; italics in original). Replacement prospects,
he believed, should be evaluated on the basis of cohort rather than period
indicators.

Two central assumptions guided Hajnal’s exposition. First he assumed
that fertility trends evolve in a smooth and orderly way; an index that suggests
otherwise must therefore be misleading. Second is the implicit assumption
that the chief purpose of examining trends is to evaluate long-term growth
prospects. These two assumptions are probably closely related. That is, if we
are seeking from statistics on current or recent fertility an indication of a
population’s growth prospects, we will naturally expect our chosen indicator
to change only gradually, because growth prospects can change only slowly.

Ryder developed these themes further, though his adherence to the
cohort approach has been more emphatic than Hajnal’s. Beginning with an
early joint paper (Stolnitz and Ryder, 1949) and his Ph.D. dissertation of
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1951 (published in 1980), Ryder conducted a concerted and effective cam-
paign of advocacy for the cohort approach to fertility (see listings under
References). His arguments for the cohort perspective are based on a complex
web of associated facts and propositions. To evaluate their cogency we must
disentangle the various strands and examine each individually. They appear
to be as follows:

(a) Fertility rates are influenced by an individual’s past reproductive
history. A related set of ideas is that fertility is influenced by life-cycle stage
and therefore, it is argued, by cohort factors.

(b) Cohorts are distinctive, socially and demographically, and their
distinctiveness persists through time.

(c) Theories of fertility are formulated in a cohort framework.

(d) Time-series of cohort total fertility rates are smoother than the
period equivalent.

(e) The cohort framework is the natural way to approach behavior,
such as family formation, that takes place over time. A related claim is that
cohorts are “‘primary” and take precedence over the period perspective.

(f) Changes in cohort fertility timing are manifested as changes in
period quantum. Combined with the view that the cohort approach has
primacy, this implies that period measures mislead with respect to fertility
levels and trends. An associated claim is that although there are period
influences on fertility, they are essentially transient and operate by shifting
a cohort’s births from one period to another.

Other related propositions, not in themselves arguments for a cohort
approach, include the views that: (g) period fertility measures should be
“isomorphic”” with cohort measures—that is, period and cohort measures
should be of the same type; (h) cohorts are the vehicles of causation and
periods reflect the consequences of cohort behavior; and (i) cohorts operate
primarily with a target family size and tempo from the start of childbearing
and only deviate from this in response to strong period-based stimuli.

Taking issue with the cohort perspective

In examining components of the demographic case for the cohort approach
to fertility, the question to be asked in each case is whether the argument
is reasonable and, if so, whether it necessitates a cohort as opposed to a
period perspective.®

Allowing for ““past history”

The “past history”” argument is that current fertility is in part dependent on
previous fertility history. It is necessary, therefore, to ensure that a fertility
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indicator reflects the fertility of the year or period in question and not that
of preceding years or periods. Age alone is insufficient as a standardizing
factor for this purpose. This consideration applies to the analysis of both
individual-level and aggregate (time-series) information. For Hajnal, the need
to remove the effect of previous fertility history arose in a period context,
and the requirement was met by use of parity-specific measures, in some
cases in conjunction with a control for marriage duration. Ryder is not fully
consistent about the significance of past history. In one passage, he claims
that ““the case for a cohort approach lies in the importance of a woman’s
history to the explanation of her current behavior” (1968: 549; 1975: 9).
In making this idea concrete, Ryder at times comes close to acknowledging
that parity-specific rates take complete account of past reproductive per-
formance (e.g. 1959a: 408; 1975: 9),'° while elsewhere he argues that spec-
ificity for cohort is needed as well. This is either because the individual stages
of family formation, alone, lack the coherence conferred by a cohort frame-
work (1965b: 296) or because cohorts have distinctive time-patterns of fer-
tility, so that any set of rates which is not cohort-specific will be distorted
by this fact (1956: 14; 1973: 499).!!

There is no doubt that in order to arrive at sensible measures of fertility
performance, in whatever mode, previous reproductive history needs to be
taken into account. But to do so does not require a cohort approach.!?
Introducing specificity for parity and interval since previous birth (rather
than marriage duration) is an excellent way of removing the effect of past
history. The feasibility of specifying such measures in a period context has
long been recognized, though data limitations have somewhat restricted their
currency. If further aspects of previous history are needed beyond parity and
interval since previous birth, they too can be incorporated, in principle, into
period measures by increasing the level of specificity, subject only to data
constraints. Nothing in the period approach per se precludes the incorporation
of past history into its measurement methods. Indeed, it was precisely in the
context of period measures that Hajnal suggested the need for a parity control.
Ryder’s claim that however specific a set of rates is, the derived measures
will always be influenced by distinctive cohort timing patterns is not justified
by the statistical evidence. So, the case for the cohort approach cannot rest
on the past history argument.

A related argument is that the need to take a longitudinal or life-cycle
approach to reproductive and other demographic behavior carries with it the
implication that a cohort approach is required. Exactly the same argument
applies here as applies to past history. If life-cycle factors, plans, and expec-
tations infuence fertility, this need not imply a cohort approach; as is true
of parity, life-cycle stage can be represented in either cohort or period meas-
ures. As with the past history argument, there is no necessary link with a
cohort approach.!?



MAIRE NI BHROLCHAIN 605
Cohort distinctiveness

The need to take account of past history would imply a cohort approach
only if each cohort behaved in a reproductively distinct way that persists
throughout its childbearing history. There is no evidence of this and much
evidence to the contrary. This issue has effectively been settled by the sta-
tistical investigations discussed earlier. These lead us to conclude that various
cohorts respond in similar ways to period influences.

Leaving aside the statistical grounds for doubting the existence or sig-
nificance of cohort effects on fertility, there are substantive grounds for doubt-
ing this also. Characteristic marriage and fertility behavior on the part of
cohorts is absent in spite of several twentieth-century events providing ample
historical opportunity for cohort effects to appear. Several major upheavals
have occurred in the last century or so—two world wars, the 1930s de-
pression—that, if “‘transformations of the social world”” truly operated in this
way, should have left their mark on some of the generations that experienced
them. Yet, as is frequently pointed out, cohort-to-cohort change in fertility
is extremely smooth. This is not what would be expected if period-by-age
interaction effects were operating to shape distinctive cohort behavior pat-
terns with consequences for nuptiality or fertility plans, preferences, or be-
haviors, supposing that war and depression are indeed the sorts of events
that would create cohort distinctiveness. And if world wars and economic
depression are not the kinds of events that would be expected to shape
distinctive cohort orientations, what would be expected to do so? Apart from
the Easterlin hypothesis, there has never been a clear statement of how and
why twentieth-century cohorts would be expected to be distinct from one
another in their fertility. As Isaac et al. (1982: 186) remark: “‘precise ex-
pectations for cohorts do not generally exist.” The hypothesis survives in
spite of, or perhaps because of,"considerable vagueness.

Also, it is not at all clear how distinctive cohort orientations to family
formation could arise. Ryder’s original view (1951: 64) was based on the
belief that ““attitudes toward childbearing are basic determinants of levels of
fertility,” that ““[e]ach cohort is unique and distinctive in the temporal milieu
in which such attitudes are acquired,” and that ““[t]hese attitudes are not
readily changed once they have become established.”” But he rejected the
idea that attitudes to family formation would remain literally fixed, preferring
to believe instead that cohorts would display inertia in moving from their
original attitudes, and so respond differently to similar period conditions. In
later work, he did not elaborate, empirically, on the origin of cohort dis-
tinctiveness. On the contrary, his experience with the US National Fertility
Studies led him not only to doubt the fixity of fertility intentions but also to
espouse a view implying almost unlimited adaptability of attitudes. For ex-
ample, Westoff and Ryder (1977: 449) conclude that ““reproductive intentions
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are tailored to conditions at the time of interview and, thus, share the same
possibilities of misinterpretation as other period indices. . . . They seem
little better than conventional period indices. . . .” Intentions, in other
words, were as changeable as period fertility itself. The argument for cohort
distinctiveness cannot rest on the early development of family size prefer-
ences, since these appear to be neither fixed nor resistant to change.

The biological differences between fertility and mortality are also in-
structive. There are sound biologically based reasons for the existence of
cohort effects on mortality. Lifetime susceptibility to particular disease proc-
esses can be influenced by intrauterine conditions determined by maternal
health and nutrition and may also be acquired in early childhood (Preston
and van de Walle, 1978; Barker, 1992; Elo and Preston, 1992). In recent
years, Barker and colleagues have been accumulating evidence on what they
term the ‘“‘programming hypothesis,”” and biological mechanisms through
which such programming may operate are being identified. Thus, a sound
foundation exists in epidemiological and medical evidence for the idea that
a cohort may, so to speak, carry its future mortality with it throughout life,
since each cohort bears the imprint of the period influences obtaining during
gestation and the first few years of life. But fertility is rather a different matter.
There does not appear to be any empirically verified mechanism by which
a cohort could acquire a relatively fixed propensity to a particular level or
pattern of childbearing. Indeed, such a propensity seems contrary to the
expectation we might have on sociobiological grounds. The ability to adapt
reproductive behavior and strategies to current circumstances is a key to
reproductive success and the survival of species. It seems unlikely that the
reproductive behavior of the human species is geared to anything other than
this adaptive pattern. On sociobiological grounds we should expect fertility
to be heavily influenced by current conditions—that is, by period factors.
While sociobiological arguments must be deployed with caution, they may
nevertheless help to guide our view of what kinds of hypothesized processes
are plausible. In all, the substantive case for cohort effects in the demographic
domain outside of mortality seems, on present evidence, doubtful.

Theories formulated in cohort mode

Another claim favoring the cohort approach is that theories and ideas about
fertility are usually formulated in cohort mode, though data are usually
available in period format (e.g. Ryder, 1982: 19; 1983: 755). In the strictest
sense, this is not the case, with the notable exception of the Easterlin hy-
pothesis.'* It is well known that the demography of low-fertility societies is,
for the most part, bereft of fully fledged theory. Explanations for the baby
boom and subsequent bust relate to such factors as female labor force par-
ticipation, the availability of highly effective contraception and access to safe
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and legal abortion, rising autonomy of women, trends in real incomes, equal
pay legislation, increasing marital instability, rising secularism, ideational
change, and so on. These are, by and large, period factors, though Lesthaeghe
and Surkyn (1988) find ideational change to be cohort-specific. The only
fully developed cohort theory in demography—the Easterlin hypothesis—
has not fared well when measured against the facts (Smith, 1981; Russell,
1982; Wright, 1989). So, it seems that the cohort approach is underpinned
neither by compelling theoretical ideas nor by successful theory.

There is a loose sense in which the aforementioned claim could be
described as having validity. Until recently, fertility research has been overly
concerned with accounting for family size as a whole, rather than with its
components—for example, the progression to particular parities, or the timing
of births—and with doing so relative to fairly stable determinants. The fertility
survey, the standard investigative medium in the field of fertility research,
to some extent reinforces this focus. Survey-based studies typically examine
the relationship between family size or other features of the fertility history
and characteristics that are relatively fixed attributes of individuals, such as
education, social background, income, religion, urban-rural residence, and
so on. This is true even of surveys that collect maternity history data. In
other words, the explanatory factors in most empirical, individual-level mod-
els of fertility are personal attributes. While such explanatory attributes are
not generationally based, neither are they period-based, since they relate to
factors that—with the exception of the tangled question of women'’s economic
activity—are fairly constant over the life-cycle.'®> Survey-based studies have
not sought to investigate the impact of factors that change year by year
through individuals’ lifetimes. Indeed, the major gap in the fertility research
of recent decades could be that it has ignored period-based, macro-level
determinants.'¢ Although ideas about societal-level period factors have been
part of the fertility determinants literature, they have not been the subject
of much formal investigation.!” Also, the principal vehicle of fertility re-
search—the retrospective survey—is not well suited to addressing period
influences. None of this amounts to a picture of a strong cohort orientation
in empirical or theoretical demography, indicating, rather, a lack of a com-
mitted period orientation.

It is fascinating to notice Ryder’s tendency to adopt period-based ex-
planations when he directly addresses the task of accounting for fertility
trends in the United States. In one instance (1969: 102ff.), for example, his
discussion is guided by the assumption that period factors—depression, war,
prosperity—are the natural explanations of the distinctive features of each
cohort’s fertility performance. Four years later, reviewing the findings of the
National Fertility Studies, he writes that ‘“despite [his] penchant for viewing
the world from cohort eyes, [he] must admit that our recent demographic
past has been so distinctively marked by the period-specific stimulus of the



608 PERIOD PARAMOUNT?

introduction of modern contraceptives that the pristine elegance of the cohort
approach must bow before the weight of stubborn facts” (1973: 499).

Another of Ryder’s themes is that whereas the causes of fertility change
are to be sought in the cohort domain, the consequences of such change are
to be seen in period fertility outcomes (1959b and 1971). In the perspective
of the present article, the causes of fertility change are likely to be found in
the period domain, since it is here that the variance lies. As we have seen,
Ryder is himself drawn to period factors as the likely source of explanations
for developed-world fertility movements in this century. In a sense, one
could see the outcomes as residing in the cohort domain, in that the level
of fertility in a period is a determinant of the size of the cohort born in that
period and also in that the fertility of individuals is the outcome of a series
of period rates. In another sense, consequences are in the period dimension
also, in that the impact of fertility on population age structure is observed
in period mode.

In all, the cohort perspective is not central to demographic thinking
about fertility determinants and trends. Faced with the task of explaining
actual events, rather than dealing with the formalities of the issue, Ryder is
clearly drawn to the period framework.

Trends in cohort total fertility are smoother
than the period equivalent

In one passage Ryder (1968: 548) has asserted that the smoothness of the
time-series of cohort fertility rates is the ““lone justification” for preferring a
cohort perspective. Why should smoothness of change be a recommendation
in a fertility indicator? Ryder seems not to have elaborated on this question.
Hajnal was a little more explicit—writing, as noted earlier, that sensible
discussion of fertility change assumed smoothness in the trend. Though
Hajnal does not make the connection directly, it seems likely, in context,
that the expectation that fertility series should display gradual change was
linked with the then central aim of studying fertility—namely, the evaluation
of long-run population replacement prospects. The other objective was and
is rather less well defined—to study the trend in fertility, unclear though this
is in meaning. The indices used for these two purposes in the 1930s and
1940s were both reproduction rates. The gross reproduction rate and the net
reproduction rate were thought to reflect, respectively, ‘“fertility in itself”” and
its consequences for population growth. It is inconsistent with what is known
of population movements to suppose that growth prospects should change
markedly within a short timespan. Nevertheless that is what was implied by
certain rapid shifts in period reproduction rates in the 1930s and 1940s in
industrialized countries. Thus, the gradual nature of the change revealed by
examining cohort mean family size must have suggested that cohort total



MAIRE Nf BHROLCHAIN 609

fertility was a more reliable quantity on which to base statements about
replacement, since cohort fertility rates behaved as reproduction rates would
be expected to. It seems that the perceived superiority of cohort fertility series
for this purpose became generalized into a view which suggested that the
smoothness of the cohort trend was indicative of greater reliability in a more
general sense. That is, cohort measures were taken to reflect the true trend
in fertility as well as in reproductivity. But none of this is explicitly stated
in the writings of the time.

As I have suggested, one can claim that cohort measures are useful for
estimating long-run replacement prospects. The matter is not straightforward
and is discussed later. But the evaluation of long-run replacement is only
one of the purposes for which “current levels”” of or time trends in fertility
are assessed. A key purpose is to describe change over time in fertility and
to examine the causes of such change: that is, to define an indicator (or a
set of indicators) of temporal change in fertility that would be suitable for
use as a dependent variable(s) in analytical studies of change. There is no
reason why the index or indices that are appropriate for describing and
explaining fertility change should display the properties desirable in a re-
production rate. If we relax the assumption that a measure of temporal change
in fertility should behave like a reproduction rate, there seems no good reason
for expecting a fertility time-series to be smooth in appearance. Indeed, for
explanatory purposes, the regularity of cohort time-series can, on the con-
trary, be seen as a defect in contrast with the often substantial fluctuations
in period series. As suggested earlier, it is where greater variability is to be
found that causes are to be sought. On this principle, the smoothness of
cohort series should call into question the value of the cohort approach for
investigating the causes of change over time. Ultimately, of course, the utility
of either representation, from an explanatory viewpoint, depends on the
empirical substantiation of causal hypotheses expressed in one or the other
mode. To date, the major cohort theory—the Easterlin hypothesis—has not
been empirically validated. By contrast, current evidence favors period as a
vehicle of causation since there are numerous instances of a clear response
in fertility time-series to period conditions. Moreover, such conditions seem
to affect all cohorts simultaneously. Straightforward examples include the
effects of famine (see e.g. Feeney and Yu, 1987; Dyson, 1991), the year of
the firehorse in Japan (Biraben, 1968; Kaku, 1972; Weeks, 1989), the ab-
olition of legal abortion in Romania in late 1966 (Teitelbaum, 1972; Lévy,
1990), and fears surrounding use of the oral pill (Murphy, forthcoming).
There are less exotic examples too—the effects of war, the bulge in births
characteristic of the immediate postwar period, and the 1930s depression.

Most of these are short-run situations. The long term is, however,
ultimately of signal importance. That we do not have ready examples of
period-driven long-run change may stem from the absence of accepted and
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verified explanations of long-term trends. Another possible contributory fac-
tor is that long-run change tends by convention to be assigned to cohorts.
It is often assumed that longer-run movements in family size are identifiable
through the cohort trend, while period fluctuations reflect short-term influ-
ences having the effect of altering the tempo of (cohort) fertility (e.g. Ryder,
1965b: 291; 1968: 547; 1983: 740). Several points are worth noting here.

First, the habit of assigning long-run change to the cohort domain
ensures that period factors will appear to influence only timing, and thus
short-run, decisions. There seems to be no compelling argument for assigning
long-run change to cohorts. One could, with equal justification, allocate both
long-run and short-run change to the period domain. The final arbiter is the
success or failure of empirical attempts to explain the trends. Descriptively,
the statistical evidence points to period as the dominant force, but successful
explanatory empirical work in the period mode remains to be done. Second,
a long-run trend extracted from an otherwise fluctuating period series will
be very similar to the corresponding cohort series. But this does not mean
that the two approaches are of equal value for delineating the long view.
Fertility series are not only a description, they are also the explanandum in
theoretical inquiry. If the mechanisms of change operate period-wise, then
fertility should be represented correspondingly.'® Finally, there is the claim
that the cohort/period distinction breaks down when stretches of very long
duration—for example, aggregations of 25 or 50 years—are examined, since
the two types of measure will then be very similar. If this is so, it reflects
little more than limitations of data. It is hard to conceive of circumstances
where, in the presence of long runs of complete yearly information, an analyst
would choose to employ 25-, 50-, or 100-year aggregates in preference to
single years. The long-run trend extracted from full period data will almost
certainly be approximated fairly well by a cohort series, suitably displaced.
Nevertheless, the two_series could also differ in some significant respects,
particularly in the location of turning points. So, the considerations set out
above apply here too, and the “lengthy aggregations’” argument does nothing
to rehabilitate the cohort perspective.

It seems reasonable to conclude that the smoothness of cohort series
is not, in itself, an argument for the priority of cohorts. Indeed, it may simply
reflect the mechanism suggested by the statistical studies referred to earlier:
that cohort fertility series arise as averages of (more fundamental) period
movements. In addition, the argument of the present article applies with
equal force to long-run and to short-run trends.

The cohort framework as natural

A central set of ideas favoring the cohort approach is that it is, in some poorly
defined sense, the ‘“‘natural” way to view fertility or that the cohort is the
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“primary descriptive target”” of the demographer (Ryder, 1969: 100; 1980:
16). The cohort is portrayed and widely accepted as somehow the preferred
form of presentation. The idea arises from the central importance Hajnal
(1947) accorded to cohort mean family size from the point of view of eval-
uating population growth prospects. Nevertheless, as argued earlier, the eval-
uation of growth prospects is only one of several purposes for examining
time trends in fertility. The idea of the cohort as natural may also have its
roots in the notion that ““it is only common sense to study consecutive human
behavior when the data are available”” (Ryder, 1968: 548). But the cohort
approach does not have a monopoly on the representation of consecutive
human behavior. As discussed above, one may construct period measures
that are specific to parity and duration. Such measures need not be sum-
marized by a synthetic cohort calculation, and, provided they are not, they
retain the natural ordering of events. If cohorts in fact had distinctive fertility
patterns throughout the life cycle, then the cohort might be the natural unit
of observation. We have seen, however, that this is not so.

There are further reasons for doubting the general claim that the cohort
perspective has a natural priority. By Ryder’s own admission, the assertion
of cohort primacy carries with it at least one implication contradicted by
existing evidence. A consistent cohort position implies a fixed-target model
of reproductive decisionmaking, a model that is known not to fit the facts.
Indeed, on the evidence of a series of sophisticated fertility inquiries in the
United States from the 1940s to the 1970s, Ryder opts for the view that
family formation decisions are taken, more or less, month by month (Ryder,
1973: 504; 1980: 44). There could hardly be a more period-oriented model
of the basics of reproduction than this. The cohort primacy view implies a
consequence known to be false. This being so, it cannot be considered a
natural analytic perspective.

Period quantum reflects cohort timing

In the issue of cohort timing and period quantum, we come to the nub of
the argument for the cohort approach. Ryder (1971: 115) suggests that the
basic source of the preference for a cohort perspective is that period para-
meters are ““distorted versions” of cohort parameters, wherever the age dis-
tribution of cohort childbearing is changing. A passage from one of his most-
quoted papers summarizes the key elements of his position: “The funda-
mental flaw in research based on the period mode of temporal aggregation
is simply that changes in cohort tempo are manifested as changes in period
quantum.”” Such an approach produces “results which mislead with respect
not only to the magnitude and direction of change but also to the dimensions
of the reproductive process which are involved” (1980: 16). This issue is,
in my estimation, the core of the problem because the apparent vulnerability
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of period measures to ““distortion’” through changing tempo has been per-
ceived as their central weakness, a perception that seems to have weighted
the balance so heavily in favor of the cohort approach.

Consider first the assertion that ‘“changes in cohort tempo are mani-
fested as changes in period quantum.” In a purely arithmetical sense, this
statement is true. But, again arithmetically, the reverse is also true: in some
circumstances changes in period quantum, accurately conceived, will appear
as changes in cohort tempo. Which is the correct depiction of reality? Ryder
suggests that the way in which we view the data—in period or cohort mode—
could be considered an arbitrary matter, though he prefers the cohort rep-
resentation (1982: 23). This is not altogether consistent with the earlier
statement, since if it is a purely arbitrary matter, then there is no ‘“fundamental
flaw”" in the choice of the period mode—either approach would do.

Is it truly arbitrary whether we adopt the cohort or the period per-
spective? From the standpoint of explaining changes in fertility it seems to
matter substantially. The framework in which temporal change is portrayed
will determine what research questions are asked and what data are brought
to bear in answering them. Instead of asking, for example, why particular
cohorts are beginning childbearing at earlier ages, a period perspective would
lead us to ask why birth rates at younger ages are particularly high in a
specified year or period. Correspondingly, we would look to period conditions
for an explanation. So, there appear to be good reasons for attempting to
establish which approach reflects the process by which change takes place.

So far, we have encountered no evidence that gives the cohort approach
a natural advantage. How is it, then, that in the issue of cohort timing versus
period quantum, the cohort perspective appears preferable? The answer lies,
I believe, in the way in which period fertility is routinely measured—that is,
through the total fertility rate. As is now well known, the period TFR fre-
quently overstates or understates the level of childbearing of ““underlying”
cohorts. That it misleads us about the “current level”” of fertility appears to
be an out-and-out defect in the period approach. But we need to consider
whether the period approach per se is at fault or the manner in which period
fertility is measured. As I see it, it is the measurement of period fertility that
is erroneous and not the period approach itself.

The claim that period fertility misleads with respect to the degree,
direction, and dimensions of change depends on two false and unnecessary
assumptions. The first assumption is that period fertility measures should
mimic cohort quantities. They should, in Ryder’s terminology, be ““isomor-
phic”” with cohort indicators. This supposition ensures that period measures
must, by definition, be badly specified. A measure that reflects meaningfully
the experience of 35 years of exposure to childbearing cannot appropriately
represent what happens in just a single year or quinquennial period.'® The
second assumption is that period indices should be evaluated with reference
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to how closely they approximate cohort levels. This assumption guarantees
that period fertility is misperceived. If, as the statistical evidence suggests,
cohort fertility represents, in the long run, no more than the average of the
rates of the associated periods, this expectation is tantamount to suggesting
that the true period time-series should be abandoned in favor of an average
of the series. Together, these assumptions have the effect of, so to speak,
wrongfooting the period approach to fertility so that it appears to be a
mistaken way of describing reality.

In all, there is nothing to sustain the argument that cohort level and
timing are primary (and correct) and that their period equivalents are sec-
ondary (and mistaken). Its success is almost certainly due to the contrast
between period total fertility and cohort total fertility, combined with the
assumption that the first of these is in error to the extent that it deviates
from the second. Because the period TFR is frequently out of step with
corresponding cohort TFRs, and because the latter are seen as “‘primary,”
the claim arises that changes in (the allegedly more fundamental) cohort
tempo distort levels of period fertility. This chain of reasoning relies on
inappropriate measurement of period phenomena. To take this argument
further, we need first to examine what is wrong with the way period fertility
is measured and then to propose an alternative to current measurement
techniques.

What is wrong with current measures
of period fertility?

The conventional age-based total fertility rate, and period measures con-
structed on similar lines, have several faults. These are of two types—problems
of measurement and problems of misuse.

The TFR is faulty not because it deviates from cohort fertility, but
because, being incompletely standardized, it gives a distorted comparison
between different periods. Even if the synthetic cohort principle is accepted,
the TFR is unsatisfactory because it is not properly standardized as between
periods. This is because, as Hajnal pointed out more than four decades ago,
period measures should be standardized for parity so as to take account of
fertility in previous years. Moreover, the same arguments leading to a parity
control also imply the need to control for duration of interval since previous
birth. In a comprehensive approach, a control for age may also be necessary.

A second flaw in the TFR is that it is constructed on synthetic cohort
lines. The hypothetical cohort embodies what Ryder has called ““sequential
incoherence”: it implicitly strings together sequences of events that, in times
of change, are known not to occur.

Because of the synthetic cohort principle, the TFR misrepresents what
occurs in a period. Clearly, individual women do not have 1.8 births in a
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year, and this figure does not describe anything actually experienced in the
population of women during a year or period. As noted above, quantities
that summarize fertility experience over a cohort’s childbearing years are, if
they are performing their cohort role effectively, definitionally unsuitable for
describing the characteristics of a single period’s fertility. One can argue that
the synthetic cumulation of rates is no more than a useful device to compress
into a single figure what is otherwise an unwanted plurality of a set of rates.
Nevertheless, the resort to summarizing period rates in a metric that is false
to period phenomena means that we routinely misrepresent what happens
in a time period. The practice is symptomatic of, and reinforces, the perennial
inadequacy of the way we think about period fertility. To persist with this
type of measurement is to ensure that we continue to distort reality.

Problems of misuse also surround the TFR, one of which is that it is
measured against the wrong criterion. The TFR is evaluated by how closely
it approximates cohort values, and it is thought to be wide of the mark to
the extent that it departs from them. This is a mistake. A period fertility
measure should be judged by how well it represents period, not cohort, levels
and trends. As suggested above, the conventional TFR does not do this very
well because of inadequate standardization and because it is expressed in
the wrong metric.

The conventional TFR is subject to several forms of misinterpretation.
It is seen as representing, in some sense, a ‘‘current level”” of fertility, a
concept that in most situations is completely meaningless because a popu-
lation’s “fertility’”” cannot be gauged from a single year’s or period’s rates
unless those rates do not vary (see e.g. Hajnal, 1959: 31). Period fertility
indicators over a longer stretch of time are, however, meaningful as a whole.
So, this problem can be solved by abandoning the term ““current fertility”’
and desisting from using a single year’s or period’s rates to represent it.
Instead, we should adopt a concept such as ““recent” in place of ““current”
fertility and, correspondingly, quantify this with reference to either a time-
series of period indices or some summary of such a series.

A second mistaken use made of the period TFR is as an indicator of
long-term growth prospects—for instance, whether it is above or below 2.1,
and so implies long-term population growth or decline. This figure is based
on the same principles, and subject to the same objections, as the reproduction
rates that were criticized in the 1940s, with the single difference that it is
not confined to births of one sex. Hajnal drew attention in 1947 to the futility
of asking what the implications of current rates are for population replace-
ment. He returned to the issue twelve years later, asking (1959: 29): “In
what sense is it useful to speak of measuring the reproductivity of an actual
population that is not stable?”” Nevertheless we persist in using the TFR as
a kind of reproduction rate. No period measure can satisfactorily fulfill this
function where conditions are not, in fact, stable. Where conditions are stable,
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there is no need to calculate such a measure since it is a known feature of
the system. But this is not a deficiency of the period perspective per se; it
reflects rather a misconception about what can be inferred from a single
period’s fertility. The question of evaluating population replacement is highly
problematic and is discussed below.

An alternative approach to period
fertility measurement

For the present purpose, the assumption is that period fertility measures are
sought to describe temporal change in fertility and to provide the dependent
variable(s) in analytical studies of change. If this article could offer a com-
prehensive alternative to the standard methods of quantifying period fertility,
its argument would be complete. I do not have a fully developed alternative
to offer, merely some suggestions as to the direction it seems sensible to take.
Nevertheless, the general principles of such measurement can be readily
stated.

We should approach the issue of period measurement by imagining
an ideal world where there is access to whatever information is required to
measure fertility. In such a world, in contradistinction to the classic demo-
graphic ideal world of stable populations, what measures would we use?
Having specified the perfect measure(s), we can consider how best to ap-
proximate this in the real world of imperfect and incomplete data.

Period measures should be standardized for previous reproductive his-
tory, in whatever sense this is necessary. It seems certain that they need to
be specific for parity and duration of interval since previous birth, and it is
likely that age-specificity is necessary also.

Period measures should be expressed in a metric that is appropriate
for period measurement—most likely, a set of rates or probabilities. This
means that they cannot be synthetic in character, since measures constructed
on synthetic cohort principles misrepresent what occurs in a period. To be
authentic, period measures should be such that the phenomena represented
by them can, in reality, take place in a period.

Period measures should accurately reflect the differing levels and pat-
terns of fertility between different periods. If a ““change in pace’” occurs during
a particular period, this should be reflected in the fertility measure(s) for that
period. Such change should not be ascribed to some notional underlying
““cohort”’—it is a property of the period. Provided there is sufficient specificity
in a period measure for past fertility history, the removal of pace components
from period fertility measures would misrepresent the level of fertility in that
period.?°

Period measures should be evaluated according to how well they rep-
resent the period trend, rather than how closely they approximate cohort
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values. There is, of course, no absolute criterion against which we can gauge
our measures. The definitive test is operational—does the adoption of a
particular measurement approach lead to sensible explanations of fertility
change through time? Identifying good fertility indicators and developing
sound explanations are interdependent.

Period measures should be expressed in quantities that are appropriate
for explanatory analysis.

The natural candidate is the period parity progression approach, albeit
with one important reservation. The merits of this approach, originally at-
tributable to Henry (1953), are discussed and developed in Feeney and Yu
(1987) and Ni Bhrolchain (1987). In the present context, parity- and du-
ration-specific birth probabilities satisfy the key requirement that measures
of period fertility should take the past history of fertility into account.?! In
low-fertility societies, fertility rates are very closely related both to parity and
to duration since previous birth. The probabilities obtained in the period
parity progression framework are close to being pure measures of fertility in
the period to which they relate. They are superior to age-based rates—even
to age-parity-specific rates—since they relate births of each order to the
appropriate population at risk, and because standardization is based on the
factors—order of birth and duration since previous birth—that most strongly
influence birth rates. It is worth re-emphasizing that their superiority to age-
based measures does not result from their being closer to cohort levels, though
they may be so because of the shorter timespan over which rates are cu-
mulated. They are better period measures than age-based rates because they
are properly standardized and therefore do not give distorted comparisons
between different periods. This does not necessarily mean that a control for
age can be dispensed with: it is possible that specificity for age should be
brought back into the period parity progression framework.??

It is widely assumed that tempo effects cannot be observed with the
data of a single period. I believe this to be untrue. The shifts that are currently
thought of as changes in cohort timing can be observed in period mode as
shifts in birth probabilities that are differential by duration. An example is
presented in Ni Bhrolchdin (1987: Figure 2B and Table 2). For women of
parity one, the duration-specific birth probabilities show, during the late
1950s and early 1960s, much more substantial upward shifts at earlier du-
rations (12—47 months) than at durations of 48 + months. In other words,
what is usually described as a cohort timing phenomenon can be identified
in the period framework. So, the cohort framework is not essential for the
identification of such phenomena.?*> A schedule of period parity- and du-
ration-specific birth probabilities (g,s) might be accompanied by summary
measures of the extent to which the g,s are moving in concert—thus implying
a quantum effect—and of the extent to which year-by-year change (up or
down) is specific to particular durations—thus implying a tempo effect. It
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is, of course, possible to summarize differential change in the schedule of
rates by calculating period estimates of “birth intervals,” as was done in Ni
Bhrolchain (1987: Table 3).

This brings us to the reservation that I wish to enter in relation to the
period parity progression perspective. Wherever possible, we should resist
the temptation to cumulate the duration-specific probabilities into a synthetic
parity progression index for a period, but rather use the schedule of duration-
specific probabilities as they are. The objective of this injunction is to avoid
recourse to the hypothetical cohort idea, since it is a potentially misleading
concept.”* One may reply that this will leave us with an awkwardly large
number of quantities with which to represent fertility at a given time.

There are several points here. First, with further investigation the num-
ber of indicators needed might well be reduced through, for example, amal-
gamation of durations that are found empirically to move together. Second,
itis instructive here to make a comparison with mortality analysis. No detailed
study of mortality trends relies on expectation of life at birth (ey) alone.
Detailed analysis of mortality addresses the components of e,—infant mor-
tality (or, in more refined analysis, neonatal mortality and post-neonatal
mortality), child mortality, mortality in young adulthood, and so on. The
synthetic expectation-of-life calculation is used as a summary, and it is well
recognized that a given value of ¢, is consistent with a variety of age patterns
of mortality. To focus exclusively or primarily on either synthetic parity
progression ratios or on the synthetic TFR—whether age or parity based—
can be seen as the fertility equivalent of directing primary attention in mor-
tality analysis to e,. This is not how the study of mortality has made ad-
vances—rather, progress has come through the detailed examination of age-
specific mortality. If the study of mortality has gained from directing attention
to detailed age-specific rates, it seems reasonable that a similar advantage
may accrue to fertility analysis from detailed study of parity- and duration-
(and perhaps age- ) specific rates. The proposal here is, thus, twofold. I
suggest both that synthetic indicators be avoided because they are misleading
and that viewing fertility through detailed parity- and duration-specific (and
perhaps also age-specific) rates or probabilities may turn out to be as fruitful
as the study of age-specific mortality.

Whether synthetic measures of fertility should be proscribed entirely
is a moot point at this stage. As we saw above, the period “birth interval”’
is a convenient summary indicator, and observing changes in the period birth
interval seems an efficient way of capturing shifts in period rates that are
differential by duration. On the other hand, reference to a period “birth
interval” is as meaningless as to a period mean family size of 1.8: there
cannot be an average birth interval within a single period and the concept
does not represent what happens in the period. Also, change in a period
“birth interval”’ can be interpreted reliably only when information is available
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about the differential changes that have been occurring. Much the same is
true of synthetic parity progression ratios: they too seem an effective way of
describing the (quantum) components of period fertility, but full interpre-
tation of their movements requires reference to the constituent probabilities.
There is, thus, a case for using the disaggregated data where feasible, since
synthetic quantities may well obscure as much as they reveal. While summary
indicators may be helpful in a presentational context, such considerations
should clearly not influence the choice of measures for analytical purposes.
Finally, summary indices need not be in synthetic cohort form—perhaps
other, conceptually less hazardous, ways of summarizing the probabilities
can be found.

The greater variability of period in contrast to cohort measures has
been mentioned in discussing the gradual nature of cohort series. I have
argued that the smoothness of a time-series cannot, in itself, be considered
an advantage for a measure of change over time. A time-series should be
just as variable as the phenomenon it purports to represent. One reason why
the traditional, age-based TFR fluctuates more than its cohort equivalent is
that it is poorly constructed. Because the traditional TFR is not parity-specific,
acceleration or deceleration in fertility across a number of parities can influ-
ence age-specific fertility rates. So, changes in the population at risk by parity
and duration since last birth are not properly controlled for. One outcome
is that the TFR fluctuates more than it needs to. The (multiplicative) parity
progression—based period TFR is less variable than the age-based TFR because
changes in pace are confined to each progression individually (see Feeney
and Yu, 1987; Murphy and Berrington, 1993).?° But it is equally clear that
period parity progression ratios, and their associated TFR, fluctuate more
than do cohort values, however the cohort is defined. As I have argued, this
is not in itself a weakness. Period indicators should fluctuate just as much
as period fertility itself varies. There are plausible reasons for believing that
conditions favorable or unfavorable to childbearing can alter fairly rapidly.
Since actual fertility behavior almost certainly responds to such conditions,
it is natural that our measures should reflect this. There are purposes for
which indicators that change more slowly may be needed, as discussed in
the next section. Such measures can be defined, but they should not be
promoted to the status of preferred measure because of their utility for one
particular purpose.

Ryder (1980: 15) has written that ‘“inept measurement procedures have
misled us into concentrating on the wrong questions.” I would agree but
for reasons that are subtly different from Ryder’s. He had in mind that the
use of the TFR had misled demographers into focusing on the quantum of
period fertility while ignoring the tempo of cohort fertility. In the perspective
of the present article, the customary use of the TFR has misled us into
examining an undifferentiated level of fertility instead of disaggregated parity-
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and duration- (and perhaps also age- ) specific rates. On generating these
one can, as I have argued, observe and quantify movements in both quantum
and tempo of fertility.?®

Data issues

Inasmuch as current methods of collecting and collating data are well es-
tablished, it is likely to take time to change existing practices. Nevertheless,
progress has been made toward collecting routine data suitable for the meth-
ods of fertility analysis advocated above. France and Italy currently collect,
at birth registration, the requisite data for following the present approach,
and there are draft plans in the United Kingdom to add true birth order
(including both marital and nonmarital births) and interval since the previous
birth to the information collected at birth registration.?” In principle, survey-
based maternity histories provide, for periods close to the survey, the infor-
mation needed to calculate period parity- and duration-specific rates; in
practice, however, the sample sizes in most such surveys are so small that
period parity progression indicators calculated from them are subject to sub-
stantial sampling error.*®

Following Henry (1953), indirect methods can be used in the absence
of comprehensive data (see e.g. Feeney, 1986, 1990, 1991). Brass (1990)
takes a different approach to generating indirect estimates of period parity
progression ratios. But indirect methods cannot, almost by definition, provide
empirical observations of the component parity- and duration-specific rates,
since if these were availabie an indirect method would not be necessary. A
better remedy for lack of data, in light of the present argument, is the use
of the own-children method applied to large-scale household surveys to
estimate the parity- and duration-specific rates. Luther and Cho (1988),
Luther, Feeney, and Zhang (1990), and Murphy and Berrington (1993) have
successfully employed such data to estimate period parity progression ratios.
Luther, Feeney, and Zhang (1990: Table 2) present a set of period- and
duration-specific rates for women of parity one. Household data are, thus,
clearly a promising source of the disaggregated rates. A further possibility,
by analogy with model life tables, is the compilation of model fertility tables
of period parity- and duration-specific rates—a feasible option in view of the
large number of fertility surveys that have been conducted worldwide in the
last two decades.

The availability of large bodies of data in traditional format may well
inhibit the search for better types of evidence on fertility. Ryder’s remark
(1959a: 413) that ““the scientific advance of demography has been hobbled
by the wealth of data” is all too relevant here. He had in mind that the
abundance of certain kinds of period data tended to discourage the adoption
of a cohort perspective. In the present perspective, the risk is that the profusion
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of the wrong kind of period data may curb the demand for what I see as
the right kind of period data.

What role for the cohort?

The preference argued here for the period approach does not require us to
abandon the insights arrived at through the cohort perspective. The un-
doubted productivity of the cohort approach can be reconciled with the lack
of support for the approach on statistical and substantive grounds. There are
several points here.

The cohort has a useful role in representing a kind of average across
period fluctuations. It is not essential for this purpose, since other kinds of
time-period averages could be specified as Brass (1974) has noted. Never-
theless, provided we ignore the problem of differing male and female indi-
cators, it has a kind of demographic coherence.?®

The cohort perspective has also been fruitful because it has addressed
a need not met by the sorts of period measures in use in the 1930s and
1940s and by those in use today. In short, it provides a convenient and easily
understood framework by which to represent secular trends in the timing
of fertility. This convenience arises largely because of the general unavail-
ability of the kind of data required to specify sensible fertility measures in
period mode (i.e. parity- and duration- and perhaps also age-specific period
rates). A further advantage for the cohort is that tempo phenomena are easy
to describe in cohort mode but have greater complexity in the period format.
If data resources continue to be strained, the cohort approach will retain this
practical utility.>® Nevertheless, it would be sensible from an intellectual point
of view that our measures be designed in the framework for which there is
greatest justification—in the period mode, according to the argument of the
present article. None of these practical uses need imply that the cohort has
any greater significance other than as a convenient way to aggregate the
data. If clarity is maintained regarding the roles of the various representational
modes, problems should not arise.

A final role for the cohort is in providing measures for estimating future
growth prospects. The cohort’s utility in this respect is not altogether clear,
since the notion of reproductivity is more complex than is generally ac-
knowledged. Hajnal (1959) contended that, except in conditions of stability,
the concept of population replacement is not straightforward. And it is pre-
cisely when conditions are not constant that reproduction rates of some kind
are needed. Pending progress on the issue, cohort or cohort-like quantities
may be useful in this context, though time-period averages can be just as
satisfactory. It continues to be dubious to use a single year’s fertility rates as
the basis for a stable long-run calculation, and to infer that ““current fertility”’
lies above or below replacement level. It is less dubious to use a cohort figure
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or an average of recent periods. On the other hand, it is arbitrary, as Ryder
(1971: 121) notes, to use the fertility of any particular cohort for the pur-
pose.’! It is not straightforward to operationalize the concept of population
replacement. Whether cohort values truly play a part in evaluating it is an
open question. We do not yet have answers to the points raised by Hajnal
(1959) in his discussion of reproduction rates.

Some final comments are needed on the point raised by Rindfuss,
Morgan, and Swicegood (1988: 226ff.) in contrasting the ““strong theoretical
rationale” for and the “intuitive plausibility’” of cohort effects with their
absence in the US fertility data they examined. It seems reasonable now to
question the intuitive plausibility of cohort effects in the demographic do-
main. And while the theoretical rationale offered by Ryder for the existence
of cohort effects was attractive, surely it was and continues to be insufficiently
grounded in empirical observation. Should we not reject as unfounded the
expectation that cohort effects are likely to exist in the fertility domain and
turn our attention to the search for, and quantification of, the period factors
that influence childbearing? As Rindfuss, Morgan, and Swicegood conclude
(1988: 241): “An important goal of future research is to understand better
how these pervasive period effects operate.”

Reprise and conclusion

The confusion referred to at the start of this article is, I believe, twofold.
First, time trends in fertility and in reproductivity have been confused. Cur-
rently, we have a single indicator, the total fertility rate, to represent these
two distinct concepts, though the net reproduction rate is sometimes used
for the second of them. We require, at minimum, a system of measurement
that accurately tracks fertility through time: that is, fertility measured so as
to be an appropriate dependent variable in valid and successful empirical
models of change through time.’? When a measure or set of measures,
whether or not rooted in the approach recommended here, is ultimately
identified as the system of choice, it may turn out to be suitable for evaluating
population growth prospects as well. But there seems no reason at present
to expect a dual-purpose solution. The second source of confusion lies in
the twofold nature of Hajnal’s resolution of the “problem’ of strong short-
term fluctuations in period fertility indices. He proposed both that cohort
mean family size would be a better guide to trends in replacement, and that,
to avoid period-to-period bias in indicators, period measures should be spe-
cific by parity. The recommendation to use cohort-based measures was taken
up as ““the” resolution of the problem. The proposal that period measures
be parity-specific was not overlooked?? but seems to have been accorded a
secondary place.>* Our present difficulties could be seen as resulting in part
from the lopsided reception of Hajnal’s message.
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A tabular representation may help to clarify the structure of my ar-
gument in favor of the period approach. Table 1 outlines the perspective
favored by the so-called classical arguments in support of the cohort approach.
The position at the start of our discussion is as set out in the first column of
the table. Justification for the details of this classification can be found in
preceding sections and is not elaborated here. On considering the evidence
and arguments, I conclude that none of the classical arguments for the cohort
is sound, hence the position at the end of this inquiry is as represented in
the second column of the table. Recall that the statistical evidence discussed
at the outset favors the period approach. So, present evidence and knowledge
are either neutral with respect to the cohort/period issue or favor the period
perspective. This article does not purport to establish definitively that the
period format is the correct way to represent fertility trends. To do so would
require extensive empirical investigation. I propose rather that, of the two,
the period approach currently holds the greater promise and has the more
solid justification.

It is startling to find that none of the demographic grounds for the
cohort approach to fertility stands up to close examination. It is also surprising
that they have been so little discussed. The statistical evidence indicates that
if there are cohort effects in twentieth-century developed-country fertility
series, they are so subtle as to be extremely difficult to detect. This fact does
not preclude the existence of some cohort effects of a theoretically interesting
kind, even though they may not account for much of the variance in fertility.>*
By the same token, however, it must rule out the idea of the cohort as having
explanatory primacy in relation to contemporary developed-country fertility.
And, as we have seen, a cohort perspective is not necessary in principle for
demographic purposes, even though it can be useful where period parity-

TABLE 1 Classical arguments favoring the cohort
approach to analyzing fertility, contrasted with the
perspective advanced by the author

Perspective favored by

Classical

Argument based on argument This article
Past history cohort neutral
Cohort distinctiveness cohort period
Theories/theoretical ideas

about fertility cohort period or neutral
Cohort trend is smooth;

period is variable cohort period or neutral
Cohort approach is natural cohort neutral

Cohort timing distorts
period quantum cohort neutral
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and duration-specific rates are unavailable. Virtually everything that is
achieved through the use of the cohort can be done in other ways, except
of course the cohort aggregation itself. Cohort data are not necessary for the
effective analysis of fertility change; on the contrary, they may actually hinder
progress by directing research to the wrong questions. Whether the period
approach to fertility has greater validity than the cohort view is almost
certainly more than a matter of formal correctness. Perhaps our slow progress
toward defensible explanations of fertility trends arises, at least in part, from
the rarity of a thoroughgoing and carefully considered period perspective in

empirical studies.

Notes

I am greatly indebted to Griffith Feeney for
encouragement and comment on previous
drafts of this paper. I thank also Mike Murphy
for helpful suggestions.

1 See especially Brass (1974), Page
(1977), Pullum (1980), Namboodiri (1981),
Smith (1981), Isaac et al. (1982), Rindfuss,
Morgan, and Swicegood (1988), and Foster
(1990).

2 Although Hobcraft, Menken, and Pres-
ton (1982) discuss most of the statistical in-
vestigations of fertility considered here and
note that they are largely supportive of the
period approach to fertility, they do not come
to a clearly stated conclusion in its favor.

3 Indeed, the radical difference between
mortality and fertility in this respect was noted
and documented in one of the earliest papers
on the subject. Barclay and Kermack (1937)
found unambiguous cohort regularities in
age-specific death rates from the mid-nine-
teenth century to the 1930s and equally clear
period regularities in age-specific fertility rates.

4 Another possible reason for the dura-
bility of the cohort view, mentioned by Foster
(1990), is the tendency to associate long-run
change with cohorts and short-run change
with periods. This is discussed in a later sec-
tion.

5 This article concentrates here and
throughout on the English-language litera-
ture. There have also been substantial contri-
butions in French to this subject (see, for ex-
ample, Vincent, 1947; Pressat, 1969; Festy,

1979). The issue of cohort and period fertility
has recently been the subject of intense debate
in French demographic circles: see Calot
(1990); Le Monde (1990), Le Figaro (1990),
and a number of other press reports and pop-
ular articles in mid-1990; and Le Bras (1991).

6 It is not generally appreciated that
Hajnal was the first to present a systematic
solution—with both cohort and period com-
ponents—to the problems posed by using re-
production rates to track fertility trends. His
work on the demography of marriage and of
the household has been cited extensively, his
papers on fertility much less so. They show
an acute analyst at work and have much to
offer the present-day demographer.

7 Hajnal notes that the idea of postpone-
ment does not require the assumption that
couples have relatively fixed family size de-
sires, nor that families are completely planned.
It is necessary to assume only that ““a sub-
stantial proportion of couples attempt to ex-
ercise control over the time at which they have
children with such success that they can sub-
stantially reduce the rate at which, as a group,
they have children in a given period”’ (Hajnal,
1947: 151).

8 There is a link, albeit a weak one, in
Hajnal’s paper between the perceived need for
parity-specific rates and the need for cohorts:
annual fertility rates were to be related to “‘the
number [of children] already born to the mar-
riages in question” (1947: 153). For Hajnal it
was the measurement of period rates espe-
cially that needed to be parity-specific.



624

9 In taking issue with the cohort view,
one inevitably finds oneself engaged in a de-
tailed study of the work of Norman Ryder, the
most eloquent and influential proponent of
the cohort perspective. This article is based on
a close reading of Ryder’s work, which is con-
sistently interesting and thought-provoking
on the subject of fertility measurement. My
critique as a whole is intended as a construc-
tive endeavor. Ryder (1973) has himself noted
that criticism is ““a form of compliment to the
researcher.” From my discussion it will be-
come clear also that there are many issues on
which I am in agreement with Ryder.

10 Ryder (1975: 9) neatly summarized
the point when he stated that parity-specific
fertility rates were ‘“‘more purely a reflection
of fertility itself . . . and more purely a spec-
ification of current behavior, since the residue
of history crystallized in the parity distribution
has been abstracted.”

11 This conviction regarding the necessity
of a cohort reference goes back to Ryder
(1951: 117), who comments that “‘[r]egard-
less of the level of specificity for which fertility
is studied from period to period, the integrity
of cohort behavior, the interdependency of the
reproductive experience . . . of the same co-
hort of people in successive periods’” must be
respected in analysis.

12 Hobcraft, Menken, and Preston (1982:
10) comment that ‘“[c]ohort effects occur
whenever the past history of individuals exerts
an influence on their current behavior in a
way that is not fully captured by an age var-
iable.” If what is meant by ““past history’” here
is the past history of fertility, then ““cohort”
would be merely a proxy for previous fertility
experience. This cannot be a sensible meaning
for ““cohort.” If, on the other hand, “‘past his-
tory”’ refers to previous experience outside the
fertility domain—e.g., formative experiences
rooted in social, cultural, or economic con-
ditions—then the statement makes more
sense. In the perspective of the present article,
a cohort effect occurs when a cohort term is
needed in descriptive statistical models of fer-
tility rates thatinclude, along with period, age,
parity, duration, and perhaps other factors de-
signed to standardize for ‘“past history of fer-
tility.”” Of course, problems arise in the sta-
tistical identification of such models, but that
is a separate issue.
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13 The implications of life-cycle factors
for demography need to be clarified. For ex-
ample, wealth might be considered a life-cycle
factor since it is relatively constant over the
life course and, for any given individual, is not
as variable from year to year as earnings. How-
ever, this does not mean that wealth must be
viewed in a cohort framework. Only if vari-
ation in personal wealth can be shown to be
subject to cohort-specific influences can one
argue that it is best analyzed in cohort mode.

14 Lesthaeghe and Surkyn (1988) have
recently argued for cohort distinctiveness and
present evidence of persistent cohort differ-
ences in the ideational, though not the dem-
ographic, domain.

15 The problems associated with inves-
tigating the impact, if any, of women'’s eco-
nomic activity on fertility have been well doc-
umented. No extended treatment of the issue
is possible here except to note that although
women'’s labor force involvement varies over
their life cycle, it is erroneous to treat partic-
ipation itself as a time-varying covariate
where fertility is the dependent variable. For
a recent discussion of this and associated is-
sues see Ni Bhrolchdin (forthcoming).

16 For an exception and discussion of
some of these issues see Murphy (1992a), who
uses male and female real wages as time-
varying covariates, alongside more standard
factors, in a proportional hazards model of
progression to third birth in Sweden. The
period factors that have, by and large, been
overlooked in empirical work are macro-
or societal-level, perhaps even global-level
variables (see Dyson and Murphy, 1985).

17 Of course, there have been some time-
series investigations, but most of these have
been conducted within the framework of ec-
onomic theory and suffer both from technical
shortcomings and from dissociation from the
demographic realities. Factors such as the in-
troduction of the contraceptive pill, for ex-
ample, have not figured in econometric time-
series models. See Murphy (1992b and forth-
coming) for a discussion of this issue.

18 Clearly, if cohort data are available and
period figures are not, long-run trends can be
approximated by the cohort series. Neverthe-
less, demography needs to be wary of allowing
itself to be driven by the available rather than
the requisite information.
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19 Of course, a single-year or a five-year
age-specific fertility rate, or a parity- and du-
ration-specific fertility rate, can be calculated
meaningfully in both cohort and period
frameworks. That is, most authentic period-
style measures can be generalized meaning-
fully to cohorts, but the reverse is true only if
synthetic measures are allowed in the period
mode.

20 To refine or transform period measures
so that they more closely approximate cohort
values is to denude them of part of their es-
sential period character. It may be possible to
do this, but the resulting quantities should be
thought of as period-based estimates of cohort
quantities.

21 The term ‘“‘duration” is used here to
refer to duration since previous birth (in the
case of second or higher order birth proba-
bilities), or since the beginning of marriage/
cohabitation (in the case of first birth proba-
bilities), or since the start of exposure to risk
of a first birth (say age 16) where first birth
probabilities are considered irrespective of
partnership status. See Feeney and Yu (1987),
Ni Bhrolchdin (1987), and Murphy and Ber-
rington (forthcoming).

22 Murphy and Berrington (forthcom-
ing) present recent age-specific period parity
progression ratios for the United Kingdom;
their results suggest the possibility of signifi-
cant variation in period parity progresssion
ratios with age. See also Rallu and Toulemon
(forthcoming), who have carried out an ex-
tensive investigation of a range of summary
measures of period fertility; several of these
measures are of the period parity progression
type, including a multiplicative total fertility
figure based on parity progression ratios stan-
dardized for parity, duration, and age.

23 Another instance of change in birth
probabilities that is differential by duration is
seen in the England and Wales postwar baby
bulge of 194648, with 1947 as the peak year.
An analysis of this in terms of parity- and
duration-specific birth probabilities is pre-
sented in Table B, Appendix B of Ni Bhrol-
chdin (1985), a longer and more detailed ver-
sion of Ni Bhrolchain (1987). Because of the
nature of the data set, it was not possible to
compare 1947 birth probabilities with those
of previous years. Instead the 1947 duration-
specific birth probabilities were compared
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with the 1951 figures, 1951 being chosen as
approximating ‘‘normal” levels for the time.
Table B shows clearly that the decline between
1947 and 1951 in the birth probabilities of
women of parity one was much larger at
longer durations (5+ years) than at shorter
durations. This was also true of women of
parity two. This confirms the 1947 bulge as,
to an important extent, a catching-up of post-
poned births. The principles on which this
analysis is based are the same as those in
Hajnal (1950: Tables 14—16), which relied on
marriage cohorts. However, the present ap-
proach does not require a cohort approach to
allow the observation of a postponement ef-
fect.

24 Furthermore, it seems probable that
the caveat mentioned by Hajnal is not usually
observed in the case of synthetic cohort meas-
ures. He pointed out that “[tJhe computation
of areproduction rate from a set of frequencies
and the decision to regard this set as char-
acteristic of the current demographic situation
are two separate processes and there is no
necessary connection between them’” (1950:
343).

25 Feeney and Yu (1987) demonstrate
that each of the parity-specific components of
the period parity progression—based TFR fluc-
tuates less than its age-based equivalent; Fee-
ney and Saito (1985) show this to be true of
the progression to marriage as well.

26 Implicitly included in the ‘“parity”” des-
ignation here is the progression to marriage,
no longer as critical in low-fertility societies
as it used to be in identifying the start of ex-
posure to risk of childbearing, but certainly
still significant in the recent past. The marriage
progression is evaluated in the parity pro-
gression framework as a conventional gross
nuptiality table. In the absence of a marriage
progression, the progression to first birth is
evaluated in an age- rather than duration-
based period life table.

27 Of course, countries with comprehen-
sive population registers can readily generate
these measures from existing data.

28 For a comment on the sampling error
associated with survey-based parity progres-
sion measures see Murphy and Berrington
(forthcoming).

29 The alternative measures of fertility
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proposed here do nothing to resolve the dis-
crepancy between male and female fertility
rates.

30 Since cohorts may have the role of pre-
senting in simplified format what are other-
wise complex period phenomena, it is inac-
curate to describe the cohort as a ““con-trick”
(Hobcraft, 1991). The cohort has its uses, and
may well continue to do so. Hobcraft favors
the period approach for statistical reasons but
touches only lightly on the demographic as-
pects of the issue.

31 The same applies to averaging recent
periods. At present there is no theoretical or
even practical justification for choosing any
particular set of periods, nor do we have any
basis for averaging in any particular way.

32 One could argue that a weakness of
much of the formal demography of fertility is
that it has been conducted in an explanatory
vacuum. Not enough thought is given to the
need for measures of temporal change in fer-
tility that are appropriate on both formal and

References

PERIOD PARAMOUNT?

substantive grounds. Ryder, by contrast, has
attended carefully to the twin tasks of describ-
ing and accounting for fertility trends (see es-
pecially Ryder, 1980).

33 For example, Ryder (1951) devotes
considerable attention to parity-specific meas-
ures, as does Whelpton (1954). Henry’s 1953
monograph is the classic study in this respect
and a superbly full treatment of the subject.
Parity-specific period measures had, of course,
been in use before Hajnal’s 1947 paper—see
e.g. Quensel (1939), Lotka and Spiegelman
(1940), Galbraith and Thomas (1941), and
Whelpton (1946).

34 It is clearly difficult to reconstruct the
thinking of the time, but a contributory factor
here may well have been Hajnal’s resort to
marriage cohorts in generating parity-specific
measures.

35 It is possible also that cohort effects

may be found in contemporary less developed
countries or in historical populations.

Barclay, R. S. and W. O. Kermack. 1937. ““The decline of the birth-rate: Regularities revealed
by an analysis of the rates observed in certain European countries,” Proceedings of the

Royal Society of Edinburgh 58: 55-72.

Barker, David J. P. (ed.). 1992. The Fetal and Infant Origins of Adult Disease. London: British

Medical Journal.

Biraben, Jean-Noél. 1968. ““L’année ‘cheval et feu,” " Population 23: 154—159.
Brass, W. 1974. “‘Perspectives in population prediction: Illustrated by the statistics of England
and Wales,” Journal of the Royal Statistical Society A 137: 532—583.

. 1990. ““Cohort and time period measures of quantum fertility: Concepts and meth-

odology,” in H. A. Becker (ed.), Life Histories and Generations, Vol. II. Utrecht: ISOR, pp.

457-476.

Calot, Gérard. 1990. ““Fécondité du moment, fécondité des générations: comparaisons franco-

suédoises,” Population et Sociétés 245.

Caselli, Graziella. 1990. ““The influence of cohort effects on differentials and trends in mortality,”
in Jacques Vallin, Stan D’Souza, and Alberto Palloni (eds.), Measurement and Analysis of
Mortality. Oxford: Clarendon Press, pp. 229—249.

and Riccardo Capocaccia. 1989. ““Age, period, cohort and early mortality: An analysis

of adult mortality in Italy,”” Population Studies 43: 133—153.
Dyson, Tim. 1991. “On the demography of South Asian famines, Part 1,”” Population Studies

45: 5-25.

Review 11: 399—-440.

and Mike Murphy. 1985. ““The onset of fertility transition,”” Population and Development

Elo, Irma T. and Samuel H. Preston. 1992. “‘Effects of early-life conditions on adult mortality:
A review,” Population Index 58: 186—212.

Feeney, Griffith. 1986. ““Period parity progression measures of fertility in Japan,” Nihon Uni-
versity Population Research Institute Research Paper Series No. 35. Tokyo: NUPRL



MAIRE NI BHROLCHAIN 627

- 1990. “The demography of aging in Japan: 19502025, Nihon University Population

Research Institute Research Paper Series No. 55. Tokyo: NUPRI.

- 1991. “Fertility decline in Taiwan: A study using parity progression ratios,”” Demography

28: 467-479.

and Yasuhiko Saito. 1985. ““Progression to first marriage in Japan: 1870—1980,” Nihon

University Population Research Institute Research Paper Series No. 24. Tokyo: NUPRI.

and Jingyuan Yu. 1987. “Period parity progression measures of fertility in China,”
Population Studies 41: 77—102.

Festy, Patrick. 1979. “La fécondité en Amérique du nord,” Population 34: 767—800.

Foster, Andrew. 1990. “Cohort analysis and demographic translation,” Population Studies 44:
287-315.

Galbraith, Virginia L. and Dorothy S. Thomas. 1941. “Birth rates and the interwar business
cycles,” Journal of the American Statistical Association 36: 465—476.

Hajnal, J. 1947. “The analysis of birth statistics in the light of the recent international recovery
of the birth-rate,” Population Studies 1: 137—164.

. 1950. Births, Marriages and Reproductivity, England and Wales, 1938-47. Papers of the

Royal Commission on Population, Vol. II, Reports and Selected Papers of the Statistics

Committee. London: HMSO.

- 1959. “The study of fertility and reproduction: A survey of 30 years,” in Thirty Years
of Research in Human Fertility. New York: Milbank Memorial Fund, pp. 11-37.

Henry, Louis. 1953. Fécondité des mariages. Nouvelle méthode de mesure. Paris: INED (Travaux
et Documents No. 16). English translation: UN/ESCAP Population Translation Series No.
3 (1980).

Hobcraft, John. 1991. “Data needs for fertility analysis in the 1990s,” paper presented at the
EAPS/IUSSP/INED European Population Conference, Paris, October 1991.

. Jane Menken, and Samuel Preston. 1982. ““Age, period and cohort effects in demog-
raphy: A review,” Population Index 48: 4-43.

Isaac, Larry, Phillips Cutright, Elton Jackson, and William R. Kelly. 1982. ““Period effects on
race- and parity-specific birth probabilities of American women, 1917—-1976,” Social
Science Research 11: 176-200.

Kaku, Kanae. 1972. ““Are physicians sympathetic to superstition?: A study of Hinoe-Uma,”
Social Biology 19: 60—64.

Le Bras, Hervé. 1991. Marianne et les lapins: I'obsession démographique. Paris: Olivier Orban.

Le Figaro. 1990. “Natalité: la polémique,” 5-6 May.

Le Monde. 1990. “'Ni plus ni moins d’enfants,” 5 May.

Lesthaeghe, Ron and Johan Surkyn. 1988. “Cultural dynamics and economic theories of fertility
change,” Population and Development Review 14: 1—45.

Lévy, Michel Louis. 1990. ““A propos de la Roumanie,” Population et Sociétés No. 243.

Lotka, Alfred J. and Mortimer Spiegelman. 1940. “‘The trend of the birth rate by age of mother
and order of birth,”” Journal of the American Statistical Association 35: 595—601.

Luther, Norman Y., and Lee-Jay Cho. 1988. “Reconstruction of birth histories from census
and household survey data,” Population Studies 42: 451—472.

, Griffith Feeney, and Weimin Zhang. 1990. ““One-child families or a baby boom?:
Evidence from China’s 1987 One-per-Hundred survey,”” Population Studies 44: 341-357.

Mason, William M. and H. L. Smith. 1985. ““Age-period-cohort analysis and the study of deaths
from pulmonary tuberculosis,” in William M. Mason and Stephen E. Fienberg (eds.),
Cohort Analysis in Social Research. New York: Springer-Verlag, pp. 151-227.

Murphy, Michael. 1992a. “The progression to the third birth in Sweden,” in James Trussell,
Richard Hankinson, and Judith Tilton (eds.), Demographic Applications of Event History
Analysis. Oxford: Clarendon Press, pp. 141-156.

- 1992b. “Economic models of fertility in post-war Britain—a conceptual and statistical

re-interpretation,”” Population Studies 46: 235-258.

. forthcoming. “The contraceptive pill and female employment as factors in fertility

change in Britain 1963-80: A challenge to the conventional view,” Population Studies.




628 PERIOD PARAMOUNT?

and Anne Berrington, forthcoming. “Constructing period parity progression ratios from
household survey data,” in Maire Ni Bhrolchdin (ed.), New Perspectives on Fertility in
Britain. OPCS Studies in Medical and Population Subjects. London: HMSO.

Namboodiri, N. Krishnan. 1981. ““On factors affecting fertility at different stages in the repro-
duction history: An exercise in cohort analysis,”” Social Forces 59: 1114—1129.

Ni Bhrolchain, Maire. 1985. “Period parity progression ratios and birth intervals in England
and Wales, 1941-1971,” LSHTM Centre for Population Studies Research Paper No. 85-
4. London: London School of Hygiene and Tropical Medicine, Centre for Population
Studies.

. 1987. “Period parity progression ratios and birth intervals in England and Wales,

1941-1971,” Population Studies 41: 103—125.

, forthcoming. ““How to answer the fertility/employment question (and how not to),”
in Maire Ni Bhrolchain (ed.), New Perspectives on Fertility in Britain. OPCS Studies in
Medical and Population Subjects. London: HMSO.

Page, H. J. 1977. “‘Patterns underlying fertility schedules: A decomposition by both age and
marriage duration,” Population Studies 30: 85—-106.

Pressat, Roland. 1969. ““Interprétation des variations a court term du taux de natalité,” Pop-
ulation 24: 47-56.

Preston, Samuel H. and Etienne van de Walle. 1978. ‘“Urban French mortality in the nineteenth
century,” Population Studies 32: 275-297.

Pullum, T. W. 1980. “Separating age, period and cohort effects in white U.S. fertility, 1920—
70,” Social Science Research 9: 225-244.

Quensel, Carl-Erik. 1939. ““Changes in fertility following birth restriction,” Skandinavisk Ak-
tuarietidskrift 22: 177—-199.

Rallu, Jean-Louis, and Laurent Toulemon, forthcoming. “Les mesures transversales de la
fécondité. I. Construction des différents indices’” and ““II. Application a la France de 1946
a 1989, Population 48.

Rindfuss, Ronald R., S. Philip Morgan, and Gray Swicegood. 1988. First Births in America.
Berkeley: University of California Press.

Rodgers, Willard and Arland Thornton. 1985. ““Changing patterns of first marriage in the
United States,” Demography 22: 265-279.

Russell, Louise B. 1982. The Baby Boom Generation and the Economy. Washington: The Brookings
Institution.

Ryder, Norman B. 1951. The Cohort Approach, Ph.D. dissertation, Princeton University. Pub-
lished 1980, New York: Arno Press.

. 1956. “Problems of trend determination during a transition in fertility,” Milbank

Memorial Fund Quarterly 34: 5-21.

. 1959a. “Fertility,” in Philip M. Hauser and Otis Dudley Duncan (eds.), The Study of

Population. London: University of Chicago Press, pp. 400—436.

. 1959b. ““The appraisal of fertility trends in the United States,”” in Thirty Years of Research

in Human Fertility. New York: Milbank Memorial Fund, pp. 38—49.

. 1963. “The translation model of demographic change,” in Emerging Techniques in

Population Research. New York: Milbank Memorial Fund, pp. 65-81.

. 1964. “The process of demographic translation,”” Demography 1: 74—82.

. 1965a. “The cohort as a concept in the study of social change,”” American Sociological

Review 30: 843-861.

. 1965b. ““The measurement of fertility patterns,” in Mindel C. Sheps and Jeanne Clare

Ridley (eds.), Public Health and Population Change. Pittsburgh: University of Pittsburgh

Press, pp. 287-306.

. 1968. “Cohort analysis,” in David L. Sills (ed.), International Encyclopedia of the Social

Sciences. New York: Macmillan and Free Press, Vol. 2, pp. 546—550.

. 1969. “The emergence of a modern fertility pattern: United States, 1917-66,” in

S.J. Behrman, Leslie Corsa, Jr., and Ronald Freedman (eds.), Fertility and Family Planning:

A World View. Ann Arbor: University of Michigan Press, pp. 99-123.




MAIRE Nif BHROLCHAIN 629

. 1971. “Notes on fertility measurement,”” Milbank Memorial Fund Quarterly 49: 109—

131.

. 1973. “A critique of the National Fertility Study,”” Demography 10: 495-506.

. 1975. “Fertility measurement through cross-sectional surveys,” Social Forces 54: 8—35.

. 1980. “Components of temporal variations in American fertility,” in R. W. Hiorns

(ed.), Demographic Patterns in Developed Societies. London: Taylor and Francis, pp. 15-54.

. 1982, Progressive Fertility Analysis. World Fertility Survey Technical Bulletins, No. 8.

Voorburg: ISI.

. 1983. ““Cohort and period measures of changing fertility,”” in Rodolfo A. Bulatao and

Ronald D. Lee (eds.), Determinants of Fertility in Developing Countries. London: Academic

Press, Vol. 2, pp. 737-756.

. 1986. “Observations on the history of cohort fertility in the United States,”” Population
and Development Review 12: 617—643.

Smith, David P. 1981. ““A reconsideration of Easterlin cycles,” Population Studies 35: 247—-264.

Stolnitz, George J. and Norman B. Ryder. 1949. ““Recent discussion of the net reproduction
rate,”” Population Index 15: 114—128.

Teitelbaum, Michael S. 1972. “Fertility effects of the abolition of legal abortion in Romania,”
Population Studies 26: 405-417.

Vincent, Paul. 1947. “Comment déterminer la tendance de la fécondité,” Population 2: 465—
480.

Weeks, John R. 1989. Population. 4th ed. Belmont: Wadsworth.

Westoff, Charles F. and Norman B. Ryder. 1977. “The predictive validity of reproductive
intentions,”” Demography 14: 431-453.

Whelpton, P. K. 1946. “Reproduction rates adjusted for age, parity, fecundity and marriage,”
Journal of the American Statistical Association 41: 501-516.

. Cohort Fertility. Princeton: Princeton University Press.

Wilmoth, John R. 1990. ““Variation in vital rates by age, period, and cohort,” Sociological
Methodology 20: 295-335.

Wright, Robert E. 1989. “The Easterlin hypothesis and European fertility rates,”” Population
and Development Review 15: 107—122.




