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SUNMMARY

Retrospective sample data permit the measurement of fertility to be
moade with exactly the same women in two successive time periods. Were it
not for the fact that age (and certain other choracteristics) change with
time, the usc of the same womon would, without any increase in sample sige,
provide a control equivalent to simultaneous standardization by a2ll
characteristics in which sampling wvariation could affect the measurement of
change, The present paper proposes a procedure for achieving this
objective while gt the some time ciroumventing the difficulty prescnted by

change in age and other choracteristies.

The underlying principle is a) first to reduce the chonge in
characteristics to o minimum by cobserving the change in cach guinguennial
group in two successivoe intervals of only one year instead of five years,
i,e., the change in the age group 25 to 29 is observed as it passes on to
age 26 to 30 instead of to age 30 to 34, and b) then to compore the changes
in fertility occurring to the successive partially differont cohorts
obgerved in the retrospective data. The comparison in terms of changes of
fertility instead of levels of fertility not only eliminates the effect of
the one year of aging, but also at the same time achieves the sinultoneous
standardization by 2ll other rdlevont characteristics in so far as sampling

variations in these characteristics lead to differenticl levels of furtility,

The simultencous standardigation, however, is not achieved in so far

s these choractoriatics ore related to gifferentinl predispesition fo

change fertility, Strong protection agoinst this type of distortion can
perhops be derived from the proper use of the 20 percent rototion of

successive cohorts.

Az opposcd to the standord procedure for testing the effectivencss of
gn action progran by conmoring the levels of fertility in the base ond
treatnent periods in order to note the change occurring, the proposcd
rocedure hes the advantoge of being able to compare the change occurring
in the 4reatment period with whatever change was occurring before in the

tase perioed.



1. Until very recently the fleld of family plamming has been an area of
demography in which methodology has of necessity fallen somewhat short of the
rigorous standards which characterige the discipline in general. The principel
gubject-matier ~~testing the efficacy of various c¢ontraceptive methods—-
together with the usually low-cost budgets of its projects obliged working
with clinical populations, ordimarily highly selective samples representative

of some unspecified universe of persons in all probebility significently dif-
ferent from the general population.

2, In the lsst few years the population problem has come o occupy &
prominent position in the public attention., The United Nations has adopfed
programs of assistance to those governments which finéd that rapid population
growth ie a serious obatacle to tre achievement of the economic and scocial
development of their countries; many of the industrialized nations are
yroviding financinl and techniecal supportin order to encourage underdeveloped
countries to adopt and carry out programs simed at the reduction of fertility.,
With the rediscovery of the IUD new optimism has been imported to the field
of family planning, Large sums of money are being contributed to support

ita activities. Action programs designed to affect the fertility patterms of
either the general population, or at least of wide sectors thercof, have come
to the forefront. It has become increasingly possible to work with randemly selected
samples representative of clearly designeted populations. At the some time,
demographers with experience in the more rigorous methodology of the other
branches of demography have become interested in the problems of family

plamming programs,



Je A noteworthy shorpening of annlytical tools can be observed. This was
elreedy evident in the Princeton Study, Then at Belgrade Potter presented a
paper with an ingenious proposal for eliminating the bias in testing
contraoeptive methods which results from the tendency of high-risk women to drop
out of studies with the consequence that date are excessively weighted by
the experience of low-risk women.l/ At the August 1965 International
Conference on Family Planning Programs in Geneva Freedman reported on
methodological progress in fomily planning and strongly advocated the
development of “"means for estlimnting age-specific birth rotes as well as

crude birth rotes ... in countries with pocr vital records ... since the

crude rates may be quite misleading in some cases”.2

4. For the same Geneva Conference Bogue contributed an important booki/
containing o series of notoble suggestions for significantly improving the
evaluntion of family plarming programs, He suggested the use of retrospective
dota as o means of reducing the sampling error without increasing the number
of women surveyed; o survey conducted five years after the initiation of the
program could obtain retrospective data covering the five-year periods before
ond after the program, Another Bogue refinement for increasing the eccuracy
of measurcment involves the utilization of computers to caleulate age-specifie
fertility rotes using wemen-years of exposurse in each age group based on
month a8 well as year of birth, Terhaps most promising of all is Bogue's

idea of uwsing the some sample of women in the before end aftor comparison in

1/ Robert G. Potter; Application of life toble technigues to measurement
of econtraceptive effectiveness, United Nations World Population Conference
1965, (B.13/1/8/301), '

2/ Ronald Freedman: "Family Programs Today", rough draft published in
Studies in Fomily Plonning, N° 8 (supplement), October 1965, Population
Council.

3/ Donald J, Bogue: Inventory, Exvlonation and Evalustion by Interview of
Yamily Plenning, Motives -~ Attitudes -~ Knowledge -- Behavior, document
prepared for discussion at International Conference on Family Plonning
Programs, Geneva, Switzerland, August 23-27, 1965,

4/ Or alternatively, as Bogue notes, there could be two surveys -- one at
the time the program is started and covering the previous five-year
poriod, and another five yeors after the program ond covering the
five-year period of exposure,
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order to solve the thorny problem of controlling all the extraneous factorsﬁ/
such as differences in duration of morriage, education, economic activity,
ete, that are likely to distort the magnitude and possibly even the direction
of any observed chonge in fertility when two different samples are used for
megsuring the level of fertility before end after the program, Otherwise,
Bogue notes, the size of sample needed to standardize by all the relevant
differences in characterlstlcs "would be 1ntolerably large”,

5; Unfortunately, as Bogue has observed, the objective of controlling all
the factors affecting fertility by using the same sample of women is to a
large extent obstructed by the fact that some of these factors -~ such as

age and duration of morriage -- automatically change with the possage of

time, Even the same women do not stay the same with respect to these
characteristics, Nor can other factors such as lohor force participation

and even level of education be assumed to remain comstant in time, If one
studies, for example, the fertility of the cohort of women in the ages 25 fo
29 in the five-yeor base periocd before the program, the comparison with the
five~year ireotment period after the initiation of the program -- if mode
with the some women -- will necessarily refer to the fertility of women in the
ages 30 to 34 (see col., {2) of Table 1), As %he recent fertility studyé/ of
the United Nations has shown, in almost all countries of the world age-specific
fertility is significantly lower ot age 30 to 34 than ot age 25 to 29. These

some women in the sample, therefore, will probably heve lower fertility after

the program thon before; it is clarly not permissible to interpret this lower
fertility ns a decline in the trend of fertiiity,

—

5/ Unless otherwise specified, the expression extraneous factors affecting
fertility is used in this paper to refexr to those characteristics of
women differences or changes in which affect the measurement of fertility,
It is this type of factor which can be controlled by using the same sample
of women. In a simulated controlled experiment extransous factors could
also be used to refer to events whose effect on fertility potterns is
observed simultaneously with the effect of the variable under study
~- guch as a family planning action program, Using the same sample of
women would be of no gssistance in isolating this kind of extraneous
facwors.

é/ Tni%ed Nations: Population Bulletin of the United Natlons, N° 7 ~ 1963,
with specinl reference to conditions and trends of fertility in the world.
S1/504/Ser N /7.




Toble 1

Age during base and treatment periods

Perdod Same women in Same age in
each pericd each periocd
(1) (2) G)
Base Period 25 to 29 25 to0 29
Treatment Period 30 to 34 25 to 29

£, On the other hand, when age is controlled so that the base period fer-
tility of women in the ages 25 to 29 is compared with the treotment period
fertility of women in the same ages (see col. (3) of Table 1), then the
comparison is no longer mode betweenthe some women even though token from

the same somple Of women, While the fact that they are from the sanme

sample of women does undcubtedly control to o certain extent for characteristics
such a8 level of education and labor foree participatiOn,l/ Bogue recogniwes
that the women from two different oge groups in the some somple are different
women and essentially different samples of women as far as the control of
factors related to fertility ore concerned.

7. The purpose of this poper is to suggest o method for exploiting still
further Bogue's idée maitrésse of using the scme somple of women before and
after the initiation of a program in order to control for differences with
respect to the factors that affect fertility. Although the method suggested
has yet to be tested in practice and mpuy of the details of its application
remained to be worked out, the important advantoges of its underlying
principle seem cleoxr enough to justify throwing it open to general discussion

snd comment.

7/ If the clusters of a sample, for example, contain on over-representation
of women with o low educational level, this over-representation will
ordinarily affect all or most of the age groups rather then be concentrnted
in only one age group.



8. The exposition of the method is presented with specinl reference to
neasuring the changes that occur in a high fertility population after
exposure %o a family plenning action program, As the title suggests,
hovever, it is thought to be generally ﬁpplicable, with certain, usually
obvious, modifications (i,e,; such as the terms basc and treatment periods)
to the measurement of fertility changes in melthusian as well as non-
molthusian populations and without reference to an action program or to any
other factors intervening between the two time periods being compared.

9. ‘The basic principle of the method here proposed consists in the
comparison of changes instead of levels of fertility in the buse and
treatment periods, First of 211, however, changes in fertility are

observed by comparing sucvessive levels of fertility after one~year (instead
of five~year) intervals, In this way, cohorts age 25 to 29 in one year are
only one year older (i.,e., eage 26 to 30) the following year, Although exactly
the same women, the difference in.level of fertility frow ¢ne year to the
next due to aging will be minimal.g/ Then the comparison of changes in
fertility is made among the different base and treatment period cohorts as
they pass from age 25 to 29 to age 26 to 30, Comparing changes has the
effect of standardizing by ege since the small renmaining difference due to
aging is approximately the same in all the cohorts being compared. TFar more
important, the comperison of chenges is equivalent to standardiging simulta-

neously by all other relevant characteristics in sc far as differences in

these cheracteristics among different samples of women would ordinarily
result in different LEVELS of fertility,

10, It is necessary at this point to introduce e distinciion between
differences in characteristics related to differential levels of fertility
and those related to a differential predisposition to change fertility
patterns. As will be explained presently, the comparison of changes in
fertility accomplishes the simultaneocus standardization of all characteristics
only in the firgt sense of their relation fto differential levelss the
standardization is not achieved in the second sense of differential

predisposition to change,

8/ Changes in other characteristics such as duration of merriage also assume
less importance when the fertility of the same women in two successive
years is compared,
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11, In table 2, including the year Z which denotes the 12 month periodg/
after the initiafion of the program, there are eleven years of observation
(from year 2~5, the fifth year before the program, to year Z+5, the sixth
year after the initiation of the program and the fifth year after the progran
could be supposed to have had some effect) in order to get ten years of
observed change: five observed changes during each of the base and treatment
periods (from Z-5 to Z-4, from 2-4, to Z-3, etc., end from Z-1 to Z during
the base period and from Z to Z+1, from Z+1 to Z+2, etec,, and from Z+4 to

Z+5 during the treatment period)., All.ten observed changes, it should be
stressed, refer to cohorts age 25 to 29 in one year and age 26 to 30 in the

ne;i year.ég/ In this way the comparison of changes is standardized by Bge.

12, In comparing (col., (1) of Table 2) the base period change in fertility
of the women age 25 to 29 in year Z—5.(6§) with the treatment period chenge in
the women age 25 to 29 in year 7 (6?), one is comparing the changes of
fertility in entirely different cohorts of women, However, by virtue of

the comparison heing between changes instead of between levels of fertility,
the effect of even this one year of aging is eliminated since it can be
supposed approximately the same for both cohorts,

13, This procedure designed to standardize by age menages in one fell
swoop to standardize simultaneoualy by a&ll other relevant charscteristics

in gso far as differences in these characteristics will isad to differential
levels of fertility., Because the two cohorts of women -~ those age 25 to 29
in years Z-5 and Z respectively -- are different women and probably differ

9/ Although the treatment period begins at the start of year %, at least
part of this year must have the characteristic of base period fertility
in thz sense thet its fertility is wmaffected by the program, Because
of the Prolonged gestation period charscteristic of humen fertility,
eny effect the program has on reproductive behavior could not be
n.ticeable in terms of births until at least nine months after the
launching of the program, To round out & full year, en additional
three momths has been added somewhat arbitrarily to show that some
time must be allowed vetween the initiation of the progrem and the
moment when it can be supposed to ex:icise some effect on family
planning attitudes and behavior. Year Z+1, therefore, is the first
vear of the ireatment in which treatment might have some effect on
fertility,

10/ For illustrative purposes the discussion throughout this paper is in
terms of the age group 25 to 29. In actual practice, of course, all
the age groups in the reproductive age span would normally want to be
atudied in similar fashion.
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Table 2

MEASUREMENT OF CHANGES (61) T FERTILITY IN BASE (5? } AND TREATMENT

(67) PERTOD AGE 25 T 29

Cohorts used in each year of Ohservation

(Not arranged to show rotational seguence)

Cohorts by age in yenr of survey (Z+6)

Year of -a—/ -
obgervation 3640 35-39 34-38 33-37 32-36
Age during years of observation
(1) (2) (3) (4) —5)
‘ ,Base ?efiod :
Z - 4 26-30 *  25-29 5
: 8
7 -3 26-%0 °  25-29 5
: 8
7 -2 26-30 7 25-29 .
: 3
7 - 1 06~ 4 25-29 B
é
z 2630 °
Cohorts by age in vear of sgurvey (7+6)
31-35 30-34 29-33 28-32 2T=31
Age Quring years of observation
Treatment Period
7 25-29
5
7+ 1 06-30 2529 o
é
7+ 2 26-30 7 25-29 7
)
Z o+ % 26- °  25-29
)
Z 4 4 26-30 ¢ 25-29
8
2+ 5 26-30 °

8/ The year 7 refers to the 12 month period after the initiation
of a treatment program,
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aignificantly with regard to characteristics related to fErtility,ll/ their
levels of fertility will in general be different quite apart from and
independent of any changes in fertillty that ere occurring, If the cohort
ege 25 to 29 in the year 2 (the treatment period cohort) hes a greater
proportion, for exemple, of aconomically active women or of women with more
education than the cohort age 25 to 29 in the base pericd year Z-5, it can
for this resson alone be expecoted to have & lower level of fertility than
the base periocd c¢ohort in both the first and the second of the two years
under observation with regard to change, If the levels of fertility of

the two different cohorts were being compared, the lower fertility of this
cohort would be indistinguisheble from and, thereforse, lirble 1o be
interpreted mistakenly es a decline in fertility., If, however, the changes
in fertility of the two cohorts are being compared, the lower fertility of
the treatment period cohort gets weshed out becmuse it is equally present
in both years under observations: 1it, therefore, disappemrs in the calculation
of the difference beiween these two observed levels,

11/ As was noted above, these differences are reduced only to a limited
extent by the fact that the two cohorts of women come from the same
gsanple of women,
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14, It should be clearly siated that the method. proposed here makes no
pretense at a causal evaluation of family planning programs. Fertility is a
highly complex phenomenon simultaneously affected by a wide variety of different
factors, some of which may well be acting to increase fertility, while the effect
of others is to decrease it. Observed changes are net changes, the resultant of
the combined effect of all factors in operation, Causation is most appropriateiy
studied through the use of a control group as similar as possible to the experi-
mental group 1n all relevant respects except exposure to the actlon program;lg/
It is nevertheless possible to some extent, without the use of a control group,
to evaluate the causal effect of a particular factor by recourse to independent
data on the behavior of other relsvant factors during the base and treatment
periods, It would, for example, be more legitimate to infer the causal effect

of an action program in a population where social change was very slow than in

a dynamic society wherse many other active factors were abounding, The present
preposal, however, aims merely at comparing the net changes in fertility patterns
in the base and treatment periocds before and after the initiation of a family

planning program and expects to achieve this with more accuracy than has been
possible heretofore.

15, I+ perhaps also should be pointed out that comparisons arc made always

in terms of period (cross-sectional) age-specific fertility rates during two suc-
cessive time periods of limited duration, In interpreting any changes observed
in these period fertility rates, it will usually be impossible to distinguish
genuine changes in fertility patterns from fluctuations due merely to changes

in the timing or spacing of children,

16, An extremely important advantage of comparing changes instead of levels
of fertility in the base and treatment periods lies in that prevision is made

for the by no means impcssible contingency that the level of fertility has not

12/ Another advantage of the use of retrospective data is that the validity of

‘ the control group can be tested by comparing the control and experimental
groups not only with respect to their composition in terms of characteristics
related to fertility, but also with respect to their fertility patterns
during the base period, i.,e., before exposure +to the program. To the extent
that the contrel group is similar to the experimental group with respect o
all relevant charasteristics, the pre-program fertility of the two groups
should be similar., The non-exposure of the control group to the action
program camnot, of course, be t4sted in this way.
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bean constant during the base period prior to the program, Vhen levels of
fertility are compared, the most that can be affirmed is whether fertility has
declined since the inception of the program. But if fertility was declining
before the program began, the question the sponsors of a program want ‘o in-
vestigate is whether it has been declining faster since the program started.
Similarly, if fertility was increasing in the base period, the investigators.
will want to determine whether the increase has decelerated during the treat-
ment period, The comparison in terms of fertility changes during the base and
treatment periods is directed precissly to the investigation of this aspect of
the fertility patterns of the two periods.

17. Furthermors, by measuring the change in fertility cccurring to a base
period cohort in two sueccessive years and comparing this change with that
ocourring to a corresponding treatment period cohort, a potentially serious
gource of bias in retrospective data — the increasing forgetfulness of births
as the reference period is farther in the past -- is largely sverted. Vhen, as
in col (3) of Table 1, the fertility of the cohort age 25 to 29 in the base
period is compared with that of the 25 to 29 cchort in the treatment period on
the basis of retrospective data obtained at the end of the treatment period,
the fertility of the treatment period can be expected (because of fewer unre-
ported births) to be underestimated less than base period fertility. The bias
will give the impression of increasing fertility and would tend to obscure
prartislly or totally any decrease caused by the family plamning program. Bias
of this kind would be most damasing among illiterate populations of high ferti-

1ity and prcbably also more so among older cohorts than in the 25 to 29 age
cohort,

18, When fertility change is measured over two successive years (such as

% -5 and Z - 4) the difference in the forgetfulness of births will be very
small in comparison with that resulting when the change is measured over two
five~yeaxr periocds, Even this very small difference is mostly elimincted by
comparing changes instead of levels of base and treatment period fertility.
Both changcs will have a small upward bias ghich largely washes out when the «

difference in the changes is compared.

19. ut least two difficulties should be menticned in connection with this

approachs rirst, the comparison of changes in fertility does not completely
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solve the problem of controlling for differences with respect to the factors
affecting fextility. Women of different charccteristics are undoubtedly dif-
ferentially bpredisposed to adopt family planning practices. Should a decline
in fertility occur, its magnitude will tend to be over- or understated if in

the base and treatment period cohorts there are different proportions of women

with characteristics that predispose them to family planning.

20, Secondly, the comparison between changes of fertility after only one
year of aging reduces subsiantially the number of women-age-years of experiencs
involved in the measurements and would require a larger sam>le of women if the
sampling error is not to be mzterially increased. The Bogue comparison in
column (3) of Table 1 of women age 25 to 29 in the base and treatment periods
takes in altogether 25 women-zge-years of experience per woman in each of the
two periods (each of the five ages ~-25, 26, 27, 28 and 29 -~ in each of the
five years of the base periocd and in each of the five years of the treatment
peried). The present proposal, in compering the changes occuring to one base
period and one treatment period cohort each age 25 to 29 in one year and age
26 to 30 in the next, uses only ten women-age-years in each period.

21, ‘ihe second difficuliy is readily resolved beccuse in both the base and
treatment period are five(partially);jfdifferent cohorts age 295 to 29 whose
changes ( 5? and éf) in fertility are recorded as they pass on to age 26 to

30, 1t is possible to combine the experience of each of the five base period
cohorts into one single average figure (8 5 } and to compare this average change
with the corresmonding average { 6 T } of the changes in the five treatment
period cohorts. In this way, the entire exverience of women in these ages will

be used in the comparison.

22, This solution also nartially resolves the first diffieulty of controlling
for differences in factors relating to fertility when the cchorts being compared
are entirely different women and in generzsl with charscteristics somewhat dif-
ferently predisposing them to a voluntary limitation of family size, By using
the average change in each of five only partially different echorts in order

to compare the chances in fertility among the base and {reatment period cchorts,

;é/ The five different cohorts, of coursc, are only partinlly different since
in each succeasive year the wonen age 25 to 29 are exactly the same women
in four of the five ages. In each successive yeor there is an approxi-
motely 20 percent rotation, with the women age 29 passing out as thoy
reach age 30 and being reploced by the women age 24 who reach age 25.
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it becomes possible to take advantage of the 20 percent rotation in the cohoris
gach year; in the women-age~years used in caleulating the average changes for
the base and treatment periods,approximatsly 40 percent of the age-~ycars in

the two periods refer to the same women. This is seen more clearly in Tabls 3
where the entries in Table 2, in order to represent better the rotational
sequence involved, are re-arranged in one long diagonal covering both of the
two periods instead of two separate diagonala, one for each pericd, 0Of the
five treatment period ecohorts, the following approximate percentages of women
age-years refer to women also in the base period: 80 percent of cohort age 25
to 29 in year 7, 60 percent of those age 25 to 29 in Z + 1, 40 percent in Z + 2,
20 percent in Z + 3 and none at all of the cohort age 25 to 29 in Z + 4.

23 To what extént this 20 percent rotation of women in each succesgive -cohort
reduces the minimum sample size required to control for differences in charac~
toristics related to differential predisposition to change fertility is a matter
for investigation by sampling specialists. Attention is called, however, to the
spparent similarity of this procedure to the 25 percent rotation used by the
U.S. Bureau of the Census in its Current Population Survey in order more ef-

fectively to measure changes,

24. Although the principle of comparing changes instead of levels of ferti-
lity has been shown effectively to standerdize by all the characteristics dif-

ferentials in which result in differential levels of fertility, the 20 percent

retation of women is the only device mentioned up to now for lsolating in a
genuine decline in fertility the effect of a differential deeline among women
with characteristics differentially predisposing them to change their fertility.
To what extent can the differential composition of the base and treatment peried
cohorts (when caused by sampling variation) distort the analysis #f the changes
that have oceurred? To answer this question, it is necessary to considerer the
different ways in which fertility differentials can act in the course of a fer-
$ility reduction. For the sake of simplicity and concreteness, let us take as
an example a dichotomous educetional differentialy during the base period women
with g "high" level of education have lower fertility than women with a "low"
level of education:



Table 3

MEASUREMENT OF CHANGES (6,) IN FERTTLITY IN BAST (&?)AND TREAT MENT (5?) PERIODS, AGE 25 T 29

Cohorts used in each year of observation
{Arranged to show rotational sequence)

Yoar of , Base Period Tregtment Period
observation 36-40 35-39 34-38 33-37 32-36 31-35 34 29..33 D832 0731

Age during yeers of observation

Z - 5 25#2963

7 -4 26-30 ©  25-29

7 -3 26-3062 25-29 o

2 -2 26—3063 25-29 5
;

3 -1 26-30 4 25.29

2 26-~5065 25129

2+ 1 26-3061 25029 o

7+ 2 26-3062 2529

2+3 26-3063 2529 .

Z+ 4 26-3064 25~29 P

8,
2630
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a, Pertility may decline only among the high educational women: as s
consequence the differentials widens.lﬁ/

ﬁ. Fertility may decline by proportionately the same amount among both high and
lew educational women; as a consequence the differential remains un-
changed,

¢, The composition of the population changes with women shifting from the
high fertility category (i.e., low educational level) to the low ferti-
lity category (i.e., high educational level); as a consequence over-all
fertility declines without any change occurring either in the differential
or in the levels of fertility of the educational categories,

Ay significant decline in fertility during the treatment _eried may very

well be the result of some combination of sll three modes of acting.l

1o/

It is also logically possible that the differential narrow as a conseguence
of a decline in fertility only among the low educational women, In none
malthusian populations of very high fertility this possivility can be
neglected as extremely unlikely. When the model is applied to countries

of moderate or low fertility, this mode of behavior would have to be taken
into consideration,

It would be difficult to specify in general the precise proportion of each
of the three, Undoubtedly, this will vary both from country to country as
well as from one type of differential to another. So far as the writer can
determine, nn systematic study has yet been made on the relative importance
of the three modes. Ryder (in his chapter on fertility in Hauser and Dun-
ecan's Study of Population, page 412) mentioned this among the questions in
differential fertility analysis which are "both important and relatively
unanswered",

The writer believes he has demonstrated that the third mode (changing
population composition without any change in fertility) carmot be of great
gignificance in a short~run fertility decline unless the megnitude of both
the fertility differential and of the change in population composition are
very great (Robert 0. Carleton, "Fertility Trends and Differentials in
Latin America'", The IMilbank llemorial Fund Quarterly, Vol. XLIII, N° 4,

Oct. 1965, pp. 15-29).

In the same work he found among five Latin American countries around
1950 the urban-rural fertility differential to be smallest in the countries
with highest fertility. This finding suggests that a2 widening differential
is associzted with decreasing fertility at least in some countries (mode
#a)e Finally, not very comprehensiva data selected from countries with
different levels of fertility show that rural fertility as well as urban
fertility is usually lowexr in the low fertility countries; the implication
would seem to be that mode ;b is operative to some extent also.
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To the extent that mode #b (an even decline in fertility among the different
categories of each differential) is operative, no control need be established .
for differences in composition of the cohorts in the base and treatment periods;

the composition of the ocohorts is irrelevant in this kind of decline.

26, It must be admitted that the method under discussion, by the very nature
of its design, is completely ineffective in detecting mode ;o changes in ferti-
lity {a shift of population composition from the high to the low-fertility cate-
gories)., The objective of discounting differences in characteristics relevant
to fertility by comparing changes instead of levels of fertility backfires in
the ocase where the differences are not due to sampling variation, but represent
genuine changes in the compositional structure of the population.16 The impor-
tance of this limitation camnot be very great, however, because short-run changss
in population composition are seldom of sufficient magnitude to have a marked
effect on fertility levels. In the exceptional cases where abrupt and drastic
changes &G occur, their revolutionary character will render them highly cons-~

pioucus as a consequence of which the danger of unconscious bias will be very

16/ At first glance, it might appear that the measurement of both base and
treatment period fertility with data from a sample of women based on one,
single survey taken at the end of the treatment period would atiribute
post~treatment composition to the base period cohorts and, therefore, also
fail to take into account changes in population composition, These changes,
however, are partly teken into account by a parallel evolution of the com-
position of the women in the sample., The change in their characteristies
between the first year of the base pericd and the year after the treaiment
period should reflect to some exient the structural changes occurxing in
the general population.

The 20 percent rotation of women whereby each successive cohort was
born on the average one year later provides even greater assurance that
changes in the composition of the population will be reflected in the
charasoteristics of the base and treatment period cohorts., As Ryder has
shown so eloquently (Norman B. Ryder, "The Cohort in the Study of Social
Change", American Sociological Review, December 1965, pp. 843-61), changes
in population composition tend to occur successively in the younger cohorts
rather than to appear all at once in all the age groups, The 20 percent
rotation provides a built~in protection against population composition
changes of this kind, The base period cochorts were born on the average
five years before the treatment pericd cohorts and, therefore, should have
an appropriately smaller proportion of women in the low-fertility categories,
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snnll., In such instances special controls could be institutedy the sample
size night hove to be incrensed so that cross~tabulations can be made.

27. In the case of mode #a (o widening differential as a result of
declining fertility exclusively in the low-fertility categories), the
procedure proposed does not provide altogether satisfactory controls for
differences in the composition of the base and treatment period cohorts
with respect to factors affecting fertility. To the extent that the
treatoent period cohorts contain a greater proportion of women in the
low-fertility categories (i,e., urban rather than rurnl, high rather than
low level of cducation, econonically active rather than inactive}, then

-- provided that this difference in conposition is a result of sonmpling
crror and does not represent genuine changes in the population composition -~
the declining fertility of these low~fertility cotegories will have o
greater impact on the changes in fertilitiy of the treatment pericd cohorts
(the 6?) than on the changes in the base period cohorts {the 6?) in part
because of a real decline in fertility, but in port also because sanpling
error gives greater weipht to these low-fertility categories in the
treatment period cohorts. The decline that has in fact occurred is
exacgerated by the failure to control for differences in conmposition,
Conversely, if the treatment period cohorts contain o smoller proportion
of wonen in the low-fortility cotegorics, the decline will be umderstated

because of the failure to control for differences in composition,

28, Since this kind of bics occurs only when the differences in base and
treatment period cohorts arce due fto sompling wvoeriation, the inportance of
being able to distinguish between differences arising from changes in the
conposition of the population ond those due to sompling error will be
readily appreciatel. It should be possible to mmke this distinction (at

least when the differences in conposition are very pronounced) by an analysis
of the pattern of changing composition among the ten successive partially
different cohorts in the base and treatnent periods. The pattern of chonge
will tend to be more orderly when 1t reflects o chonpe in the population at

lorge, ond will have a randon character when caused by sanpling voriation,



..'.i?..

29. Furthermore, it is worth noting that a bias of this kind occurs only
when o decline in fertility does in fact oceur whose type is that of mode .
If there is no decline in fertility, the presonce of more low-fertility
wonen in the treatment period cohorts has no effect on the copmparison of
base and treatment period cohorts since the comparison is being made in
terns of changes and not of levels. As was observed above in paragraph 11,
differencos in level of fertility disappear when changes in fertility are
compared, In other words, althourh the method con exngperate o decline that
has taken place, it coannot panufacture o decline out of whole cloth and

nisleadingly give the impression of a decline when in fact there has been none,

30, Anong the many aspects that could tenefit from Jiscussion and further

investigation the following have been sclected somewhat at randon:

8. What sanple size is reguired in g quinquenniel group in order to deternine
whether a specified difference in the averapge changes of the base and treatment
period cohorts is significant?

b. In addition to comparing the average changes in the basc and treatment
period cohorts, it would be useful to stuldy the sequence of changes in time
for the successive base period and treatment period cohorts in order

i) to learn whether observed trends are gothering momentun gnd ii) to detect
signs of rondon variation which indicate insufficient somple size, How con
this best be done?

C, It has been proposed somevhat arbitrarily to study changes in fertility
with five base and five treatment period cohorts, all of these during two
successive ome-year intervals, i.e., at age 25 to 29 and then at age 26 to 30.
One could have selected either shorier intervals with more cohorts {(e,g.,
six-nonth intervals with ten base and ten treatment period cohorts, each at
age 25 to 29 ond then at ege 25.5 0 29,5) or longer intervals with fewer
cohorts (e.g,, the exirene case would be 25-year intervals with one base ond
one treatment period cohort, each at age 25 to 29 and then at ape 27,5 to
31,5}, Which of the alternatives would be more efficient and require the
snaller sample sige is not immediately obvious, Even if the present one-
year intervals of observotion should be maintained, it night be advisable,
for the sake of comparability with other data, to take the quinguennial
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groups one-half year younger in order to moke them more representative of the
conventional ape groupings., For example, the age group 24.9 to 28,5 could be
" observed as it passed to age 25.5 to 29.5. Its average apge during the two
years of observation would be exnctly 25 to 29,

a. The distinetion introduced here between chaoracteristics related to
differential levels of fertility and those related to differentinl predispos-

ition to chonme fertility, are they new concepts, or pre they 0ld concepts

vhich I, having foiled to recogmize, have dressed up in new terminology?

Q. The analysis of differcnces in terms of numbers of ypersons requires an
unusuclly lorpe total sample because the nurber of cases remiining in residual
categorics will otherwise be too small. Vhat are the sample requirements in
the present instance where the differences wmder amnlysis aere changes in
Tates?



