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Executive Summary

This study examines fertility trends for 30 sBhharan African cournés with
5SY23ANI LIKAO YR | St GK {dzNBSea o051 {0 06S06SSy wmd)
histories to construct panel data that enable calculation of fertilityybg G K S NXo&ortd A NI K
The panetomprisesvomen born between 1937 and 1990 armvers their fertility behavior
between 1952 and 2@ ¢ KS & (i dzR & Q& trén2sihdedtility2digtingDighis fiddh
manyotherd 0 dzZRA S&a 2F FSNIAtAGEe GNIyairidAaAz2y FyR Syl of Sz
own lifetimes, rather thanvhat fertility rates ata singlepoint in time.

Over the past five decades, most countries studied show signs of fertility decline
cohort measures examinedComparingvomen born between 1950 antB59with those born
between1960and1969revealsthat 17 of the 30 countries studied show rates of fertility
decline indicative of fertility transition. Howevehgdre is significant variation among countries
in fertility levels and trends.

Thsa G dzRe |t a2 FAYRa a2YS dewdduritries) afiécicaséasy T SNI A f
in fertility become less pronouncetian in the past Fertility declinestallingfor most age
groups can be witnessed ihg Congo (Brazzaville) and Madagasdaseveral other countries,
stalling isonly witnessed in certaiage groupsyhile insome countries fertilitys increasing
amongcertainage groups Thusthese data contairsuggestions in this data of stalling fertility
transitions. For nearly all countries, however, cohort fertility rates for women born in thetmo
recent past show decreasdsdz33SadGAy3 tAG0GtS SOARSYOS 2F |y dzyS
fertility transition.

The largest percentadfertility declines by age group appear fsomenaged 1519.
Thispattern suggests that women are delaying tiart of reproduction. Beyond this youngest
reproductiveage group, fertility declines are similiar younger and oldeagegroupsfor most
countries in thestudy. There is some evidence that earlier cohorts have |gayélity declines
amongolder wanen, followed by declines among younger womeslubsequent cohorts

The analysis offered here is intended to provide a starting point for further analysis of
the retrospective cohort fertility dataetailed in this report Retrospective data may suffer
from bias related to recall errors or sample selectidine extent of bias relateatretrospective
data is unknowrand could be a factor in the trends represented here. The large number of data
tables and figures included in this repgsee Appendix Br data tables and figures for each
country studiedpresent new opportunities foexploringfertility trends in subSaharan Africa
and are included for this purpose.



1 Introduction

This report provides a comparative analysis of fertility tremd30 sulbSaharan African
countries using data from 74 Demographic and Health Surveys (Eot8uctedbetween 1986
and 2006. Unlike much work on fertility trends, in thisred&tE I YAY S FSNIAt AGE o0& Y
birth cohort. Thegoal is to examine four mabjuestions First, what countries are experiencing
fertility declines, and at what rates? Second, can the reported stalls in fertility decline be found
in cohort measures? Third, between what cohorts is fertility decline lardgesifth among
what age goupsis fertility declining the most?

The point of this study is not to suggest causal mechanisms of changes or differences (or
lack thereof) in fertility rates. Rather, this study provides a description of fertility trends by
Y2 i KSNDa o ardelit&disGeen RettiltyIpattarys over the past five decad@hegoal is
to examine overall trends and to compare countries in these trends.

While period measures of fertilifguch as theperiod total fertility rate (TFR) and age
specific fertilityrates (ASFRs) are more readily calculated than the cohort measures used in this
report, they can sometimes be misleading predictors of future fertility, if cohorts are changing
their fertility patterns by agé. However, following birth cohorts over time £xamine their
fertility behaviors is difficult, and total fertility over all reproductive years can only be calculated
at the end of those years.

In order to understand how women born at different periods in time may alter their
fertility patterns,| construct a panel using the fertility histories of survey respondents. The
coverage of fertility in the panel differs by country based on date and number of DHS surveys,
but allows more comparisons across countries and years. The panel shows women born
between 1937 and 1990, and covers the years between 1952 (in the earliest case) &rfith200
the latest).

The study is divided into sections examining different types of fertility measures and
0SKI @OA2NED { SOGA2Y HZI a5 I pahel ctegfith, aadSvaride’ & > ¢
used in this study. Secti@ G CSNIAf AG& ¢NBYRA& 060& az2liKSNRA . AN
measures of fertility, including cumulative births by cohort and-sgecific fertility by cohort.

Section 4 provides conclusionin all sections| focus entirely on cohort measures, to add a
dimension to the literature that more commonly examines period rates.

puf
(s}
Q)¢
O

| present results for the grouped countries in the main body of the report. There is
much to suggest that countries subSaharan Africa may be similar in their demographic
behavior (see Cleland, Onuoha, and Temaeus, 1994, for a discussion). However, the grouped
analysis masks substantial variation across countfies.reporttherefore includes an extended
appendix ontaining all measures for individual countriggppendix B)

In constructing a panel using fertility historiégattempt to examine measures thane
can witness for multiple, continuous years. While many countries have multiple DHS surveys

! For a discussion of problems arising between period versus cohort fertility measures, see for example
Borgaarts (2002).



that canbe used to examine trends, these analyses are based on only a few points in time,
reflecting the various DHS survey periods.

DHS data containgreatnumber of variables. However, most of them only cover
information on the respondent at the time of theterview. For example, the DHS aties
educational status athe respondentat the time of the surveybutthe survey doesot reveal
for how long therespondent hadiad this educational statusThusone cannot construct cohort
measures of fertility 8 G KS &S aadl ( AcDgassisih&t Beppené/ér changé S a a
categories. For examplegannot construct completed fertility bgducationalstatus without
assuming that respondents haneverchanged educational level throughout the@producive
lives. | avoid making this type of assumption here and therefore avoid analyses that rely on
variables that can only be determined for each respondent at the time of the interview.

1.1 Measuring Fertility

A number of neasures can be used to desel O 2 dzy (i NBv@lsandFt@miE A t A § &
One of the most comun is the total fertility rate whiclepresents essentially the number of
births a woman will have over the course of her reproductive years. The TFR can be defined in
period or cohort tems. While most research uses period measures, the main contribution of
this report is its focus on cohort measures. This section outlines the differences between period
versus cohort mesures.

The period TFR is constructed using data from a single yesarbming period age
specific fertility rates.A period ASFR is defined as the number of births to women of a specific
ageduring the perioddivided by the number of womeyears spent athat specific ageluring
the period® In order to calculate thegriod TFR, the period agmecific fertility rates are
summed. The resulting total provides a representation of how many children a woman is
expected to have in the course of her childbearing years (normally defined as @§.18 one
wants to avoid &trapolating period ASFRs, then all ages between 15 and 49 must be covered by
the sample to construct a period TFR. A DHS samples women-atfedtT single point;
therefore the period TFR constructed from DHS data will only represent that point in time
unless further data are extrapolated.

Notably, the period TFR is based on a synthetic cohettich assumes that a woman
will follow the agespecific fertility rates for that period throughout her childbearing years.
While the period TFR provides aniication of expected fertility trends, it can result in
inaccurate predictions, particularly if fertility patterns change between cohorts. A primary
instanceof when period and cohort TFR madifferA & G KS & (& n\aedmgrapy R O i
g 2 NB Y @tlRehoteRkiming of births.

To illustrate how the tempo effect can cause disparities between the period and cohort
TFRs, considénis example. Suppose Woman A is born in 1950, while Woman B is born in 1960.

2 ASFRs are frequently multiplied by 1,000 so that they represent births per 1,000 women of that age. We
do not multiply by 1,000 when we construct our ASFRs, so they are read as births per woman of that age

group.



If we examine datdor 1985, we might find theWWoman A had three births at age 25, while
Woman B haanlytwo births. Thus we might suspect that fertility rates are declining.

However, if we examindata forboth women at age 49, the end of their reproductive years, we
might find thateachhad sixo A NIi K & ® CKA& NBadzZ G g2dz R 2yf @
when she was betweeage25 and 49. If indicative of the general fertility trends, it would
suggest a tempo effett that women born in 1960 delayed fertility before age 25 but caught up
later.

The tempo effect can work in theppositedirection, too, if for example women born in
1960 have shorter intervals between births, or begin childbearing earlier than women born in
1950. Women born in 1960 magnd their reproductive years witthe same number of births
as women born in 195@ut havehad more births ayoungerages.

To avoid these possible tempo effecitsis sometimes advisable to examine cohort TFR,
or completed fertility rather than to rely on the period TFR based on peri&@FRs. A cohort
TFR can only be calculated once women born in a certain time period complete their
childbearing yearsin theexample, the cohort TFR of women born in 1950 could not be
calculated until 1999wvhen these women reached age 49, the end ofitlohildbearing years.
Because of this time lag, however, the period TFR is a much more frequently used measure than
cohort TFR.



2 Data and Methods
2.1 Data

In this studyl use individualevel data from 74DHSconducted in30 subSaharan African
countries between 1986 and 2006focus onthe female samplesncludingdata on women age
1549. Table A listsall countries and years included, as well as sample skxaseach country
survey,heRI G Ay Of dzZRS Y 2 (i K S NIwidatdrandih® dafeF ohérhimhl K= (1 K S
(up to 20 birthd). This provides a total of 564,686 observations.

The surveys included are all Standard DHS with samples representative of the entire
female populatiorf. A few countries with DHSetween 1986 and 200&ere excluded due to
comparability issues. The only DiSSudan was conducted in 1990, and included only-ever
married women; hence, the Sudan is exclud®an this study The 1999 Senegal DHS is listed
as a Standard DHS but is not coded in the samenaraxs the other surveysin order to avoid
any possible errors in reoding, this survey is also excludeslsq the Ethiopia surveys have
dates listed in the Ethiopian calendar. Rather than risk coding problems from making these
compatible with the ret of the sureys,Ethiopiaisalsoexcluded. Finally,do not include
Mauritania and Eritrea because the d&Xa@ iglmistiicted.

®The Madagascar 1997 sy contains data on the number of births up to 21. Because women with 21
births represent a very small sample and in order to be comparable to other surveys, the number of births
is capped at 20 for this country and year.

4 DHSsurveyghat interviewedonly evermarriedwomenwere excluded from this analysis

4
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Table 2.1: Sample Sizes of DHS Fertility Data Used, by CountrgandyYear

SurveyYear

Country

1986 1987 1988198€ 1990 1991

199219931994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Benin
Burkina Faso
Burundi
Cameroon

3,97C
3,871

5,491 6,219
6,354 6,445

5,501

18,00C
12,477

10,65¢€

Central African Republic
Chad

Comoros
Congo(Brazzaville)

5,884
7,454
3,05C

6,085

7,051

Céte d'lvoire
Gabon
Ghana
Guinea

4,48¢

8,09¢ 3,040
6,183
4,562 4,843
6,758

5,691
7,954

Kenya
Lesotho
Liberia
Madagascar

7,150

7,092

7,54C 7,881

6,260 7,06C

8,195
7095

7,949

Malawi

Mali
Mozambique
Namibia

3,20C

4,85C 13,22C
9,704 12,817
8,77¢
5,421 6,755

11,698
14,58¢
12,418

Niger
Nigeria
Rwanda
Senegal

8,781

4,41¢

6,503 7,577
9,81C
6,551 10,421
6,310 8,593

9,223
7,620
11,321
14,60z

South Africa
Tanzania
Togo
Uganda

3,36C
4,730

11,73¢
9,238 8,120
8,569
7,07C 7,246

10,329

8,531

Zambia
Zimbabwe

4,201

7,06C 8,021 7,658
6,12€ 5,907

8,907




2.2 Panel Creation

Thecolleck 2y 2F 62YSyQa O0ANIK KAAG2NRSA Ay GKS 51 {

Creation of the panel involvesstablishingnultiple records for each woman based on information that a
woman has provideth a single survegbout her fertility history.Fromthe individuatlevel records|

create panel data of each woman representing her entire fertility history between age 15 and the year
of the survey’. A panel data set contains multiple records floe sameindividuals over time. The
observation is a pem-year.

Thispanel created from fertility histories is differetitan the synthetic panels that are often
constructed from period measures. In these synthetic panels, different people represent a group over
time. For example, suppose two surveys @saducted onein 1990 andhe other in1995, covering

different women each year. Using the 1990 survey, a statistic is calculated for women who are 20 years

old in1990 The same statistic is calculated using the 1995 survey for women whge2é in1995

These two statistics might then be linked to show how women born in 1970 behave as they age.
However, the same women are not interviewed in 1990 and 1995. While this is a perfectly reasonable
method of estimating changes over time, it is not thethrod thatl employ. Instead the fertility

histories allowthe calculation ofertility ratesas ifthe same women had been interviewed in 1990 and
1995.

To make years comparable requires picking a reference pbaftoose the end of the calendar
year. Thereforel RSTA Y S | asth¥ hugilieof doripfeted years of life at the end of the
calendar year¢ KS ¢ 2ntrhbgr@gbirths is the number that she has had by the end of the calendar
year.

To illustrate creation of the panel, considiam example. Suppose the 1996 Benin survey
contains information on a womaage 25wvho was born in November 1971 and who has given birth
three times. For simplicity, suppose that all three births occurred in November but in different years
say1995, 1993and 1991. Also assume that the respondent was interviewed in December 1996. Table
2.2 below shows the informatiomithe DHS survey for this woman, nanteavS &4 LI2Z Y RSy i M ®dé€
create a panell make 10 other records for this womahmake a recad for her in 1995 in which is she is
ageZ24, gives birth during the year, and has two prior births. This process continues until the beginning
of her reproductive years, whidrassume (following the DHS) to hgel5. Atthe end of 1986, the
woman isage 15 and has not given birth at alldo not make a record for the respondent in 1985 or any
other earlier year, nor dbmake a record for the respondent for 1997 or any other later year.

Tofurther illustratethe concept, consider a second examfued wS & LJ2 Y Rilsy I H dé€
respondent does not have her births in the same month. Further, this exatepienstratesvherethis

Ly

aldzREGK2R ogAfft ONBIGS RAAONBLI YyOASa 0SGs6SSYy O0ANIK

life lived versus age at thend of the calendar yearSuppose this respondent was also interviewed in

Decemberm ppc ® wSaLl2yRSY( , 1340 tRat al the titnd of thehintklvigw shalis Wdzy S

age21. Suppose that this respondent has a0 births, one in Januart994, anda previousone in
May,1992. At the end of 1994, the respondentagel9 and has had a total of two births. At the end of

® Theyoungest ageecorded in DHS surveys is 12. In creating the cumulative number of births by a given age and
the age at first birthl includebirthsthat occurred before agé5, butl do not stow ASFRs for ages below 15.
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1992 the respondent imgel7 and has had one birthNote that the respondent is 16 when she gives
birth to her first chid, butl code her as age 17 for this first birth.

Table 2.2: Example of Panel Creation

Respondent 1

5F1G8 2F wSa LRob.RIOH.Dadof Intekviedi: Rec., 1996

Date of Birth 1: Nov., 1995.

Date of Birth 2 Nov., 1993.

Date ofBirth 3: Nov., 1991.

Year: 1996 | 1995 | 1994 | 1993 | 1992 | 1991 | 1990 | 1989 | 1988 | 1987 | 1986
Age at end 25 24 23 22 21 20 19 18 17 16 15
of year
Number of 0 1 0 1 0 1 0 0 0 0 0
births
within year
Total 3 3 2 2 1 1 0 0 0 0 0
number of
births
Respondent 2

Date of wS a L2 ¥ R Sufié, 0F5 Datd dflhtéwew: Dec., 1996.

Date of Birth 1:Jan., 1994.

Date of Birth 2 May, 199.

Year: 1996 | 1995 | 1994 | 1993 | 1992 | 1991 | 1990 | 1989 | 1988 | 1987 | 1986
Age at end 21 20 19 18 17 16 15 - - - -
of year
Number of 0 0 1 0 1 0 0 - - - -
births
within year
Total 2 2 2 1 1 0 0 - - - -
number of
births

Performing this process for all observations yields over 7.5 million pgmsanobservations.
Table 2.3 provides the ranges of years covered for each country iratied gata set.

Because the interview year only contains information for the calendar year between January
and the month of the interview, the full year of the interview is not covered. Rather than attempting to
impute fertility rates for theremainingmonths after the interview| exclude data from the actual
interview year.

Finally, in calculating fertility statistics, observations are weighted according to relative
probability of responding to the DHS, the individual DHS sample sizes within coumdabe relative
population sizes of countries. See Appendix A for a detailed description of the weighting method.



Table 2.3: Years Covered By DHS Surveys and by Panel

Earliest [ I GSad Earliest
62YSyYy Qi birthyear possible year Latest possible
Earliest Latest year possible possible in ofdatain year of datain

survey yeatr survey year  in panel panel panel panel
Benin 1996 2006 1946 1990 1961 2005
Burkina Faso 1992 2003 1942 1987 1957 2002
Burundi 1987 1987 1937 1971 1952 1986
Camerom 1991 2004 1941 1988 1956 2003
Central African Republ 1994 1995 1944 1979 1959 1994
Chad 1996 2004 1946 1988 1961 2003
Comoros 1996 1996 1946 1980 1961 1995
Congo(Brazzaville) 2005 2005 1955 1989 1970 2004
/4GS 5QL@2 1994 1999 1944 1983 1959 1998
Gabon 2000 2000 1950 1984 1965 1999
Ghana 1988 2003 1938 1987 1953 2002
Guinea 1999 2005 1949 1989 1964 2004
Kenya 1989 2003 1939 1987 1954 2002
Lesotho 2004 2004 1954 1988 1969 2003
Liberia 1986 1986 1936 1970 1951 1985
Madagascar 1992 2004 1942 1988 1957 2003
Malawi 1992 2004 1942 1988 1957 2003
Mali 1987 2006 1937 1990 1952 2005
Mozambique 1997 2003 1947 1987 1962 2002
Namibia 1992 2000 1942 1984 1957 1999
Niger 1992 2006 1942 1990 1957 2005
Nigeria 1990 2003 1940 1987 1955 2002
Rwanda 1992 2005 1942 1989 1957 2004
Senegal 1986 2006 1936 1990 1951 2004
South Africa 1998 1998 1948 1982 1963 1997
Tanzania 1992 2004 1942 1988 1957 2003
Togo 1988 1998 1938 1982 1953 1997
Uganda 1988 2006 1938 1990 1953 2005
Zambia 1992 2002 1942 1986 1957 2001
Zimbabwe 1988 2006 1938 1990 1953 2005




23 Data Limitations

The primary limitation of the data arises from the potential of a sample gathered at one point in
time to misrepresent the population in other points in time. In creating the pdastribed above,
must assume that the population characteristics in the year in which the survey was conducted are
similar to the characteristics dfie population in prior years.

Suppose, for example, that a country has a Dét®luctedin 2000. Theamplingrequiredto
create a representative sample for the survey is based on the characteristics of the population in 2000.
Most notably, these characteristics include? Y S gg&.aIn the analyses in thisport, however | use
the birth histories ofvomen who areage40 in 2000 to characterize fertility rateswbmen age25 in
1985. Ifwomen age 4n 2000 have different birtipatternsthan the full distribution ofvomen age25
in 1985, then bias may be introduced.

This biagouldarise if womenith certain fertility patterns are more likelhan other women
to dieyoung For example, suppose the distribution of women whoage25 in 1985 includes two
types of women: women who would have low completed fertility if they were to survive thrthagh
childbearingyears, and women who would have high completed fertility if they were to do the séime.
only the lowfertility women survive to 200then usinghis sample to characterize the agpecific
fertility for women age25 in 1985 would undestimate the fertility rates of that year.

Fertility-specific mortality may bias results in either directidhis plausible thahigh-fertility
womenmight havea higher probability of death during childbirthGiventhat sub-Sahararcountries
havethe highest maternal mortality rates in the woild/HO, UNICEF, UNFPA, and the World Bank,
2007) differential mortality by fertility statusnay bea significantlata problemin the analysis
Alternatively, if women who have diseagssich as HIMhat make them less able to conceive also have
a higher probability oéarlydeath from these diseases, tHesct could lead to loweffertility women
dyingyoungerthan highetfertility women.

The longer thdime between the DHS surveydthe year for whicH am computing datathe
higherthe likelihood that the distribution may be biase&or example, sing womerage40 in 2000 to
characterize the birth rates of womeage35 in 1995 will probably suffer less bias than using these same
women to characterize #birth rates of womeragel5 in 1975. Therefore, countries with multiple DHS
surveys will have more complete information, and data years that are closer to the survey years will
have better estimates than those far from the survey years.

While thesebiases may be minor in many cases, they may be more pronounced in countries
with high HI\prevalence or high maternal mortality.do not attempt to correct statistics for these
biases, due to difficulties arising from lack of mortality records. Whilkemal mortality has been
estimated in many of the countrietudied there is much uncertainty in these estimatesg8§HO and
UNICEF, 1996VHO, 199Y. Readersare therefore cautioned thasuch biases may exiahd that results
may reflect these biasasither than actual trends.

While the use of the retrospective birth histories is common in performing fertility analyses (see,
for example, Rutstein and Rojas, 2006), the window of retrospective data used is usually 3 to b years.
use a longer windowfdime befae each survey (up to 34 yeardjhus the biases may be more likely to
affectthe analysesn this studycompared with other retrospective studies.



3 CSNIAfAGE ¢NBYyRa 0& az2iKSNRa . ANIK / 2K2NJI

This section presenfigures that show completecftility by g 2 Y Sy Q &ohaditA Ty Khow
that in the majority of countriesn this studycompleted fertilitydecreases witleach successive cohort.

31 [ dzYdzf F A DS bdzYoSNJ 2F . ANIK&A o0& az2diKSNRa . ANILK

Examination of cumulative number of birtbg age and cohort for the 3ub-Saharan African
countriesstudiedcan provide evidencef fertility transitiont the extent to which fertility decline has
occurred, and whethethe declinehas stalled or reversedFor women who have completed their
reproductive yearsthe cumulative number of births represents cohort TBRthe completed number of
births. For cohorts that have not yet reached the end of tbhildbearingyears,| can construct the
cumulative rates for the available agés providea projection of completed fertility.

Due to differing time coverage of the DHS survéfm;us only on 23 countries when performing
the grouped analysis.These 23 countries have the most comparable coverage of the same cohorts and
agegroups. For these catries, lexamine only the cohorts born in 194®49, 19501959, 19601969,
and 19701979. For the cohorts born in 194@49 and 1950959, examine all age groups between 15
and 49. For the cohort born between 1960 and 1968xamine age groups betwael5 and 39.For the
cohort bornbetween 1970 and 1979examine age groups between 15 and 2@xclude for this
pooled analysis the cohort born between 1980 and 1989 in order to include more countries.

Figure3.1 shows the cumulative number of birtleser the reproductive years for successive
cohorts in alk3 countries combined. Each curve represents a cohort of women born in a particular
range of yearsTheearliest cohoriis 1940-1949, represented byhe uppermost curve’ For women
born between 194 and 1919, the average cumulative number of births &ge 4549is7.2. The curve
for the 1970to 1979 cohort shows data only up to age-29, reflecting the fact that datare not yet
available for this cohorat later ages. However, an indicatignf G KS O2 K2 NI Q& O2YLJX SGS
suggested & F2ff2gAy3 GKS GNI2SOG2NE 2F GKIFI{d O2K2NIQa

Foreach successive cohahown inFgure 3.1, the curves shift downwardonsistently,
reflecting lower fertility for each successieohort of womenbut the declines are not largeThere
appears to be no indication in Figu8el that the fertilitytransitionis reversingjn which casdater
cohorts would have curves higher than those of earlier cohorts.

Tempo effects may also leflectedin these curveshowever, no tempo effect is evident from
the pooled data (Figre 3.1). Suppose two successive cohorts have the same completed fertility. A
GSYLR2 STFFTFSOG oAttt 0S SOARSyYy(d AT (K Scurbefd &dlag®d 2 K2 NIi
groupandthenrety d (G2 GKS LINR2N) O2K2NIiQa Odz2NBS®

®The excluded countries are the Central African Republic, Burundi, the Congo, Gabon, Lesotho, Liberia, and

Nigeria. Appendix B includes individual coudéyel analysis for these countrias well as the others

"While the mnel data allow for observations on women born between 1936 arg9i®xclude them due to small

sample size and neequivalent size of the cohort.

’¢kKAad RSAaONMROSE I G(SYLR SFFSOU 6AlGK2dzli | &ljdzk ylidzyé STFS
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Figure 3.1: 23 Sub-Saharan African countries: Cumulative number of births,
by mother's age and birth cohort
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Birth curves for individual countries revetfferencesbetween countriesas well as between
successive cohortsTwenty-eight of the 30 countrigstudieddisplay at least somfertility decline.The
two that do not are the Central African Republic and Mali. Additionally, the declines for Guinea and
Liberia are very smallThe figures for each of the 30 countries appeafjppendix B

3.2  Age%ecificFertilityw 1 Sa o6& az2liKSNRa . ANIK / 2K2NI

Another indication of fertility trends can be found in aggecific fertility rates. Figur&2 shows
GKS GNBYRA Ay !{Cwa o0& Y2iKSMBgured.A TlsKowORvEriat NIi
of the same datgbut the number of births is not cumulatiyevhich enablesoneto examine differences
between cohorts thaare not compounded with agend thus to studyhe agesat whichfertility

declines have been most likely to occur.

Figure3.2 showsa decline in births by age between women of successive birth coheuther,
the differences between cohorts appear to be getting larger. The differerfestility betweenthe
1940-1949 and the 198-1959 cohorts appears smaller than the diffemnbetween the 198-1969 and
1970-1979 cohorts.
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Figure 3.2: 23 Sub-Saharan African countries:
Age-specific fertility rates, by mother's year of birth
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To further examine the changes in fertility between cohortsglculate the differences between

ASFRs by cohaaind calculate whether the rates are statistically signifitadifferent between cohorts
Table3.1 provides themeans, standard deviationand sample sizes of the data shown in Fighie
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Table 31: 23ub-Sahara African countries: Agspecificfertility rate by mother's
age group and birth cohort

Mother's Birth Cohort

Age group 19401949 19501959 19601969 19701979
1519 Mean 0.83 0.78 0.74 0.62
Std. dev. (0.09) (0.02) (0.01) (0.04)
N 63,861 318,213 579,916 652,283
2024 Mean 1.49 1.47 1.40 1.30
Std. dev. (0.10) (0.03) (0.04) (0.07)
N 67,078 319,381 548,044 426,012
2529 Mean 1.56 1.52 1.41 1.32
Std. dev. (0.12) (0.03) (0.06) (0.12)
N 67,065 316,319 450,867 174,174
3034 Mean 1.43 1.33 1.22
Std. dev. (0.12) (0.05) (0.06)
N 67,090 293,639 284,228
3539 Mean 1.11 0.98 0.93
Std. dev. (0.10) (0.06) (0.10)
N 65,633 230,965 114,260
4044  Mean 0.61 0.54
Std. dev. (0.11) (0.07)
N 50,076 128,289
4549 Mean 0.22 0.19
Std. dev. (0.15) (0.13)
N 15,379 26,933
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Table3.2 showsthe differences in fertility by age between cohorts. For simplicity, and because
of smaller sample sizes in the earliest and latest cohorts (1936 and 19®-1989, respectively, |
focus only on the four cohorts born between IBdnd 199. Allow two successive cohorts to be
denotedclandc2 Letc2be later thancl The difference between agspecific fertility rates between
cohorts is therefore:

(E1) ASFR ,— ASFR,

While the difference between the rates allows one to see the level change, the ratio-spagdic
fertility rates between cohortallows one to view percentage differences. The ratio is calculated:

ASFR

E2 r =
( ) a,cl,c2 ASFad

If r, «cp <1then ASFR , < ASFR,. The percentage differenceig1-r, . ,)*100.

As an example of how to read TaBl@, the ASFRor women agel5-19 declined by 0B®of a
childbetween the 198-1949 and 19®-1959 cohortst a 6% decline. Further, thdifference between
the rates is statistically significant at the 95% level, as evidenced-biatidticwith an absolute value
greater than 1.96. Theght-most column shows the average; for examplex ASFR fowvomen agel5
19 declined®% between socessive cohort®n average A ratio of greater thari.0 means that the
ASFR for that age group increased between successive cohikesvise, a ratio less than 1.0 means
that the ASFR for that age group decreased between successive cofoethottan rows show the
average differences between cohorts. For example, the average difference by age group between the
1940-1949 and 19%-1959 cohorts was 0.6 of a child, 018%.

Examination of changes ASFRmdicateswhether fertility changes armore ikely in particular
age groups The declines by agare largest itevelamong women age 30-34. Percentagewise, the
largest declines appear in ages 1% and ages over 40. Given these are the lowest fertility ages, larger
percentage changes can ocauith smaller declines in fertilityHowever, changes cannot be witnessed
for the later age groups and later cohorts. While in the earlier cohorts changes are larger among the
older age groups, in later cohorts there are large declines amongst the ydwggegroup. This might
be indicative of a pattern in which older womé&wer their fertility rates first, followed by changes in
the younger age groups.

While the 19D-1979 cohorthasnot yetended the reproductive yearscan compare each
cohort up toage29. Indoing this, the largedertility differences are between the 1961969 and the
1970-1979 cohorts. There is a 10% decline between these cohorts (or 0.11 of a blftbije usesthe
10% decline benchmark that charactesfertility transition (Coale and Watkns, 1986he table
suggests thain thesepooled data fron23 sub-Saharan African countrigfertility transition started
between the 180-1969 and 190-1979 cohorts.

Finally thesefertility declines between cohorts are always stéitially significantsuggesting
that the differences between cohorts are unlikely to be the result of random variation in the ASFRs
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Table3.2: 23ub-Saharan African countries:

Differences in agecificfertility rate between mothers' birth

cohorts
Mothers' Birth Cohort
19401949 to 19501959 to 19601969 to

Age group 19501959 19601969 19701979 Average

1519 Difference in means -0.05 -0.04 -0.12 -0.07
Ratio of means 0.94 0.95 0.84 0.91
T-statistic for difference between mea (147.16) (955.96) (2,380.74)

20-24 Difference in means -0.02 -0.07 -0.10 -0.07
Ratio of means 0.98 0.95 0.93 0.95
T-statistic for difference between mea  (60.22) (964.84) (934.17)

2529 Difference in means -0.04 -0.10 -0.09 -0.08
Ratio of means 0.97 0.93 0.93 0.95
T-statistic for difference between mea  (85.65) (1,028.72) (321.51)

30-34 Difference in means -0.10 -0.11 -0.10
Ratio of means 0.93 0.92 0.92
T-statistic for difference between mea  (204.90) (711.21)

3539 Differene in means -0.13 -0.05 -0.09
Ratio of means 0.89 0.95 0.92
T-statistic for difference between mea (313.09) (143.54)

40-44 Difference in means -0.07 -0.07
Ratio of means 0.89 0.89
T-statistic for difference between mea  (127.32)

45-49 Difference in means -0.03 -0.03
Ratio of means 0.87 0.87
T-statistic for difference between mea  (20.10)

Average of means: All ages -0.06 -0.07 -0.11

Average ratio: All ages 0.92 0.94 0.90

Average of means: Ages 18 -0.04 -0.07 -0.11

Average ratio: Ages 139 0.97 0.94 0.90
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Usingpooled datamasls differences between countries. AS##&aby cohort for each country
appearin AppendixB. Table3.3 presentsthe meanpercentage diffeences between cohorts in ASFRs
for ages 1829for each country Older age groups are excluded that more countriesnd cohortscan
be included in the comparisorExamining thesehanges between cohorts suggests tbathe 13
countries with a decline between the 194049 and 1951959 cohorts, 11 show larger declines with
successive cohorts. Of the é@untries that begin with increases no changesn fertility between
cohorts 8switch by the third cohort difference teither small decreases ooustant fertility. This
pattern ofdeclining cohort fertility for women born after 1950 is also found by Garenne (2008). The
only exceptions to thipattern are Mali and the Central African Republic, which exhibit small fertility
increases between cohorts.

Examination of Tabl&.3 canprovide an indication of which countries have startbd fertility
transition,usingthe benchmark of a 10% decline in fertility. Of 8@countries studied4 (Benin,
GhanaRwandaand South Afrigashow at least a 10% decline in fertility between 118201949 and
19501959 cohorts.Fourteencountries have at least 10% declines between the 19389 and 1960
1969 cohorts.No country shows sustained increasing fertility after a decline. Thus tiwemet appear
G2 0SS Fye dzy 02y Rerifithteansition. ¢ NEOSNEIf aé¢ Ay

A stall in fertility decline would be indicated by a country showiageclines after prior fertility
declines, or byertility decliningat a slower pac¢han before While no country exhibits constant
fertility after a period ofdeclineusing the statistics in Table 318vo countries show slowing fertility
declines. These include the Cor{@razzavilleand MadagascarThese are not the countrigeund by
other researcherso be experiencing stalls in fertility decliigee, ér example, Garenne, 2008).
Garenng examining period measurefinds stalls fertility declinein Ghana, Kenya, Nigeria, Rwanda, and
Tanzania between 1995 and 2008Vhile the datagroupedfor ages 15829 do not reflect stalls in fertility
decline for these countries, ®kamination ofdata for individual age grougsom the individual counties
does For exampleKenyaNigeria,Rwanda, and Tanzania all show increases in fertility between the
19601969 and 197€1979cohorts for the 3634 age group. Ghanhaws a much slower fertility decline
for this same age group and cohort difference (see Appendix B).

Table3.4 exploreswhichagegroups haveexperiencel the largest declines in fertility between
cohorts. These numbersre derived fronthe tables in Appedix B that look likdable3.2. For
example, for womemge20-24 the average ratio of meaims Table 3.2s 0.%, which inTable3.4
appearsas ab% decline.Table 3.4 showsthat, between women born in 1940 and those born in 1979,
the group with the lagestfertility declineis agel5-19. Thidindingsuggesta delayin the start of
childbearingamong younger womenAfter this youngest age group, countries exhibit either similar or
increasindertility declines by age groueveral countries show erage increases fage20-24 and
25-29. Chad, MalawMali, Mozambique, and Niger all show averdgsdility increases foage20-24.

The biases potentially arising from retrospective datauld meanthat women who give birth
later or who have fewer ktins are disproportionately represented in the datdo the extent that there
is this type of bias in the datd iouldyield overestimates of changes at older ages. This supports the
finding that the largest percentage declines in fertility are amdregytoungest age groups.
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Table 3.3: Percentage difference between cohorts in average-sgeific fertility rates
for ages 1529.

Difference between mother's birth cohorts

19401949 to 19501959 to 19601969 to

19501959 19601969 19701979
23 Pwled Countries -3% -6% -10%
Benin -11% -2% -13%
Burkina Faso 3% 0% -12%
Burundi 1% 17%
Cameroon 3% 1% -17%
Central African Republic 0% 204
Chad 4% -5%
Comoros -17%
Congo (Brazzaville) -22% -10%
I'$GS 5QL@2ANB 4% A% 22%
Gabon -12% -16%
Ghana -10% -10% -21%
Guinea 1% -2%
Kenya -1% -13% -23%
Lesotho -12% -14%
Liberia 204
Madagascar -8% -10% -9%
Mali 3% 1% 1%
Malawi 6% -2% -9%
Mozambique 5% -1% -3%
Namibia 1% -11% -20%
Niger 5% 5% -8%
Nigeria 5% -3% -13%
Rwanda -16% -10% -13%
Senegal -5% -10% -19%
South Africa -12% -6% -15%
Tanzania 0% -12% -14%
Togo 1% -10% -20%
Uganda -3% -3% -3%
Zambia 4% -13% -14%
Zimbabwe -5% -16% -20%

Notes: Missing observations occur due to missing data. Statistics calculated by
averagiig changes between cohorts for age groupsl®520624, and 2529. No
adjustment is made for relative size of age group.
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Table 3.4: Percentage difference between cohorts born between 1940 and 1979 ispegfic fertility rates

Age group

1519 2024 2529 30-34
23 Pooled Countries 9% 5% 5%
Benin -13% -6% 7% -6%
Burkina Faso -20p 1% -6% -8%
Cameroon % 1% 5% -3%
Central African Republic 7% 0%
Chad -3% 2% 3% 2%
Cote d'lvoire 7% -5% -9%
Ghana -18% -11% -11% -11%
Kenya -19% -8% -10% -9%
Madagascar -13% -6% -8% 9%
Mali 1% 3% 1% -3%
Malawi -1% 2% 5% -6%
Mozambique -1% 4% -1% 0%
Namibia 7% -10% -16%
Niger 1% 2% 2% -4%
Nigeria -5% -4% -3% 0%
Rwanda 21% -10% -8% %
Senegal -16% -11% -8% 7%
South Africa 7% -16% -10%
Tanzania -18% -5% -4% 6%
Togo -16% -9% 7%
Uganda -9% 0% -1% -1%
Zambia -16% % -9% -4%
Zimbabwe -18% -11% -13% -16%

Notes: Countries with missing data are not shown. Statistic calculated by averaging differences betwee
1949 and 196-1959 cohorts, 1950959 and 196€1060 cohorts, and 1960969 and 197979 cohorts.
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4 Discussion and Conclusions

This reporthas providedh comparative analysis of fertility trends30 subSaharan African
countries using data from 74HSconductedbetween 1986 and 2006. Unlike much work on fertility
trends, this reportexamins¥ SNI A f A G & G NBy Ra ThégoahasibéeSonaiessouk NI K O2 ¢
main questions. First, what countries are experiencing fertility declines, and at what raeesihdjs
the stalingin fertility transition that other studies have suggested disond in cohort measures?
Third, between what cohorts is fertiligecline largest? Fourth, is fertility declining differently at
different ages, and if so, which agexperience larger declines

With regard to the first questiorall of the 30 countries studied exhibit at least some indications
of fertility decline. In nearlyall of thecountries fertilityrates have declined S 6 SSy Y2 i KSNDa o
cohorts starting withwomenborn in1960-1969 Countrieswith fertility increasedetweenearlier
cohorts have switched to at least small declines by later cohditi& only exceptiosito this pattern are
Mali and the Central African Republighich shows few signs fdttility decline.

As to the second questio, KS Y S| adzNBa SEFYAYSR akKz2g tAGGES S
fertility transition. Several countrigshowever exhibit what could be a slowingr evenreversalof
fertility decline between cohortsat least for certain age groupsihe Congo(Brazzaville) and
Madagascar show slowirigrtility declines GhanaKenyaRwanda, and Tanzania all show increases in
fertility between the 19661969 and 1971979 cohorts for the 3@4 age group. Between the 1940
1949 and 19661969 cohorts, many countries also exhibit increasing fertppigyticularly for groups
underage 25.However,by later cohortanost countriesshowthe largest percentagéertility declines in
the 1519 age group, suggesting a delay in thertsof childbearing. The overall pattern is that countries
that have initiateddeclines do not later see sustained increases in fertility.

While countriesrary in fertility levels and trend26 of the 30countries studid show at least a
10% declinén fertility for at least one age groupetween the 198-1959 and 19®-1969cohorts a 10%
decline in fertility ighe level usually cited as evidence of the start of fertility transitidhis provides an
answer to the first questionSince most counteisdid not exhibit a 10% declirtsetween the cohorts
born in 19401949 and 1950959 it is possibleto sta® dzA A Yy 3 (i K that fertility dzRgtiona R 4 | X
began with thel960-1969cohort.

As to the fourth question, éyond the youngest age groumost countries exhibisustainedor
progressively largdertility declinesin age groups between 20 and 34. igiindings suggestthat
fertility decline began witlwomen later in their reproductive years (age 25 and oviafjowed by

younger age group

The goal of this report has been poesentbasic trends in specific fertility measures, with an
emphasis on cohort measure8ecause the data show cohort trends, they may paint a different picture
than period trends. fis reportincludes a greatehl of datathat has not been emphasizeplarticularly
at the country level (see Appendix Bt that canbe useful for researchers and polimakers Further
work shouldtest the robustness of the trendstudied with cohort measuresnd examine how ty
relate to trendsidentified using different measures

19



Appendix A:  Construction of Sample Weights

DHS surveys are designed to be representative of the overall household popukaticuracy of
statistics is lower in smaller sample sizes. If indalslare randomly selected from the entire
population to be surveyed, the number of survey observationgafgnoup that constituts a smaller
proportion of the overall population would be very small. This would lead to potentially inaccurate
estimates forthis group. In this case surveymay oversampléhisgroup,soll K & G KS I NP dzLJQ& &
LINE L2 NI A2Y Aa | NBS NihtiepopylationKTSe saR tdehjXéviddaiN®el 2 NIi A 2 Y
weights to data users so that these oxsampled individuals cape statistically made to represent their
actual portion of the population. For example, urban women may constitute 10% of the population, but
may constitute 50% of the sample. Urban women would then have sample weights such that they
would éappeak as 106 of the sample.

The DHS provides individual weights that can be used to make sample statistics representative
of the population. Summing across the sample weights for each survey yields the total number of
observations in the survey. The DHS sampberiformed in order to be representative of the
population at the time it was taken.

While the DHS sample weights are useful in creating populaéipresentative samples for the
time of the survey, further weighting is necessary in creating samplestativith the constructed
panel. The first problem is that observations from several surveys for an individual country are
combined in the creation of the panel.

The secongbroblem is that DHS samples range in size but are not reflective of the loveral
population size. Two countries may each have a DHS survey size of 3,000, but one country may have a
population ofl million while the other has a population @0 million. Combining the samples from
these two countries will make them appear to be edyah weight,even though the country with more
people is more representative of the total population of both countries combined.

Todeal withthese issues and to create new weights that are usefufepurposesof this
study, | construct a new weightomposed ofwo parts. The first part is the DHS sample weight. The
secondLJr NI A& dzaSR (2 6SA3IKOG AYRAQGARdAzZt g2YSy G2 YI |
population size and age distribution in a particular year.

Al Weights for Analyses ofdividual Countries

The construction of the weightfor analyses of individual countriegginswith the DHS sample
weights. Each respondeis assigned a sample weidht the particular survey. Allowto denote the
individual D to index the DHS surveys in an individual coudryand z be the total number of surveys
in country C . Refer tothe sample weighais SW,, . . Inthe panelcreatedfrom fertility histories, this
weight remains constant for each individual for all observations on that individual. In eghenise
saying that individual represents SW,, . women at the time of the surveyThe DHS sample weights

are assigned such that the sample weights sum to the DHS sample sizes.
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The second step in the creation of weights for analyses of individual countries is consideration of
the different DHS sampkgzes for an individual country@onsider two people (Person 1 and Person 2)
who are interviewed in different surveysthe same country Let Person 1 be interviexd in 1996,
while Person 2 is interviewed in 1991 (see Table A.1). For this countppssuhat there are only two
DHSs, so that the 1991 surveyDs= 1while the 1996 survey i® = 2. Further, allow that both
individuals were born in 1960n each of their respective surveys, Personsid 2are assigned DHS

AFYLES 6SA3IKGADd [ SG tENBVLY=-1PRA s KAYEE 6SHBRFKE Q4

is 0.9(SW, = 0.9. Suppose thathe 1996 DHS survdgr this countrycontairs 10,0000bservations,
while the 1991 survey contains only 3,000 observatiohifow SS, . to refer to the sample size for DHS
surveyD (i.e. S§. = 3,000 an&S .. = 10,000)

To understand what percentage each of these individuals should cacajdnlatedstatistics,
consider the constructed paneEince both Persons 1 and 2 were born in 196&@y areating the panel,
there will be observations for each of these indivéls for 1990 at age 30. Person 1 is interviewed in
1996, such that in the panel her age at the end of 1990 is assigned as 30. Person 2 is interviewed in
1991, such that in the panel her age at the end of 1990 is also assigned as 30. For simglioity, as

that these are the only two observations for age 30 in 1990 for the country in questiom, L&toe the

sample sizén the panefor age Ain countryCinyearY . In thisexample n,., =2.

If one were to ignore the different DHS sample weights Bt samplsizes, then each person
would represent half of th@anelsample. However, the individuals have a different likelihood @idpe

sampled at the times of their surveys, lsaccount for this withSWY, .. . If one were tagnore the

respective DHS sample sizes, then each individual would account for a promdrtienpanel sample
for age Aand yearY equal to

SWD C

z

>3 SWee

=1

(E3)

Person 1 would account for 57% of the panel samplgle Person 2 would account for 43%.

If one takes into account the relative DHS survey $aesountry C , however, the relative
proportion that each individual accounts for in the panel sample changes. Consider that Person
represents 0.9 people in a DHS sample size of 3,000. However, if the 1991 DHS survey were as large as
the 1996 DHS survey (10,000), then Person 2 would accountfpe8ple in a survey of 10,000. When
considering this, it becomes clear that Persagh@uld carry more weight in calculated statistics for the
age groupAand yearY than Person 1. To account for this, | employ a scaling factor specific to the
survey date. Call this scaling facted,, . and let

2SS
(E4) Floc = ?
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When this scaling factor is multiplied by the DHS sample welgW/( . x F, ), Person 2 will
now account for 71% of the panel sample, while Person 1 only accounts for 29%.

The weightsshouldsum to the actual panel sample siioe the age group, country, and yeafrhe scaled
DHS sample weights for the two indivals sum to 5.46, not the panel sample size of 2. | therefore employ a

second scaling factoF 2A’C’Ythat is constant across individuals in the age group and year:

nA,C,Y

(E5) F2,cv=

n

Z(S\N,D,c X FlDC)

Finally, multiplying this second scaling factor by the DHS sample weight and the first scaling factor yields the
weight W1, , , - v used h analyses for individal countries

(E6) Wli,D,A,C,Y: SWD,CX H‘D,CX F2A,C,Y

Therefore,ZW:L’D’A’QY = N,cy- The analyses in which this weight is employed a@ppe Appendix B

i=1

as well as the individual country data in Tables 3.3 and 3.4.

A furtherweighting factoris necessary when combining countries. The next section describes

this additional weight.

Table A.1: Example of weighting scheme in individualicy analyses

Person 1 Person 2 Sum (where
relevant)
Year of interview 1996 1991 --

D 2 1 --
Year of birth 1960 1960 --
Age assigneih panelat end of 1990 30 30 --
DHS sample weight3W, . ) 12 0.9 2.1
Proportion of panel sample just accounting fSWD c 57% 43% 100%
DHS sample SiZGS%‘C) 10,000 3,000 13,000

FlD c 13,000/10,000 13,000/3,000 --
SWD o X |::|_D c 1.56 39 5.46
Proportion of panel sample accounting f{@W,, . and S§ 29% 1% 100%

5.46/2 5.46/2 --

F 2A,C,Y

W:L b ACY 0.57 1.43 2
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A2 Weights for Relative Population SizeAge Group, Country, and Year

In parts of the analysis different countriase pooled To reflect relative population sizés,
weight observations in this setting using another factor. After the panel has been constructed from the
individual birth histeies, | find the total number of observations in the panel for women of each age
group in each country in each year between 1950 and 20@terge this to population size data for
each age group, country, and yedopulation size data come from thénited Nations (UN@stimates.
These age groups are in five year intervals and range frof®16 4549. The UN estimates are also
only available in fivgrear increments starting in 1950 create linear projections for each age group and
country between ach fiveyear increment in order to get estimates for the interim years.

Let X, ¢ ybe the population size by age grog#), country(C ), and year(Y'). Trerefore

k
z X .y 18 the total population size for ak countries. Likewise, sinag, . ,is the sample size in the
C=1
k
panel for an individual country, age group, and yeE[,nA’c’Y is the summed sample over all countries.
C=1
Sincethe goal is to weight different countries relative to each otheethird scaling factofF 3) for each
age group, country, and yea.
Z nA,C,Y

X
(E7) FSA,C.Y = nA’CVY X i:l
A,C,Y Z XA,C,Y
c=1

The first termin this factoraccounts for the relative population size of one country in relation to
another, while the second term scales the wegigso that they sum to the sample size. This is nhecessary
S0 as not to reduce standard deviations on the basis of weights.

For analyses with pooled data by country, | employ a second walgRt)(which is equal to the
first weicht multiplied by F3:

(EB) Wzi,A,c,Y =WIL ey FBAQ Y

Expanding this formula yields:

K
n X ZnA,C,Y

(E9) W2 scv =| SWpacyx Rox— = x| —A5Ex <
Z(SWDX Fy) ACY Z Xcy

= c-1
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Cancelling termgields

k

n
SVV,D,A,C,Y>< Fg Z ACY

(E10) W2i,A,c,Y | x X X i:l—
> (SW, x F)

ACY
z XA,C,Y

C=1

The first term in this equation is the proportion of the total sample weights for the age group,
country, and year that individualrepresents. The second term is the populatizre by age group,
country, and year. Multiplying the first two terms together provides an estimatbehumber of
peoplein the population that person represents. The third element of the equation provides a scaling
factor such that the sum of the sample weights will yield fremnelsample size (rather than the
population size) When performing analyses with data grouped over several counWi&ajs
employed. The results of these analyses appesaFigures 3.1 and 3.2, Tables 3.1 and 3.2, and the
statistics for the pooled data in Tables 3.3 and 3.4.

A3 Impact of Weights in Calculation of Statistics

A discussion of how the final weights are usethincalculation of statistics is important for
comprehending their impact. In using the weights and obtaining standard deviations of these estimates
for testing,l must make slight changes to standard statistics.

A3.1 WeightingAge-SecificFertility Rates

The agespecific fertility rate is defied as the total number of births to wometuring theage
group divided by the total number of womeyears spent in the age group. The equation for the
unweighted ASFR for age grodys:

38,

(E11) ASFR, = 1=

Y,

n
iA

i=1

Where B , is the number of births to womanwhile in age groupA, andY, ,is the number of woman

years spent by womanin age groupA.

Weighting observations when calculating the ASFRs could follow two approaches. In the first
approach, one weights tths and sums these over the sample, then weights individual weyeans

and sums these over the sample, and then divides the first sum by the seédod. v , to refer to the

weight for individuali in agegroup A. In individual country analyses this weight\d.. In analyses
with data grouped by country this weightW2 . In this approach the weighted ASFR is:
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S W B

(E12) ASFR/ =12

n

W|,AYi,A

=

=

This approach follows the standard calculatafrthe ASFR and maintains teeparationbetween births
toanindividualwy' Iy | yR GKI G AYRAQGARdZ t ¢ 2 WeasQEne pioblghi NA 6 dzi /
with this approach is that there is no way to calculate a standard deviation. Calculation of a standard

deviation is necessarydhe wantsto compare the ASFRs for age groAfor two birth cohorts of

women. | therefore turn to the second approach.

In the second approach, one calculates the number of births per weyganfor each woman in
the age group and then weights this quotient. The surthe$e weighted quotientslivided by the sum
of the weightsis then the ASFR. This second method of calculating a weight ASFR is therefore:

(E13) ASFR' =

If each age interval is one year long, there will be no difference between the first and second versions of
the weighted ASFR. Howevkam looking at Syear age intervals, so there is a potential for slight
differences between the two methods.

Note that the agespecific fertility rates are defined for fiweear age groups. Therefore, the sum
of the weights is over the number of weighted womenf the number of weighted womagears.

To calculate the standarcegtiation of the second version of the weighted AGRREEquation

B
(E13)), letb , =—2 . Therefore,
YA

(E14) ASFR/ ==

(E15) s = 2
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A3.2 WeightingQumulativeNumber ofBirths byAge Group

In calculating the cumulative number of births by age group, it is important to point out that
sum the weighted ASFRs for agedaithe age group of interestThusl calculate the average
cumulative number of births by ageas

h
(E16) Cy =) ASFR'
A=1

To disthguish this approach from an alternative, consifiguation (E16) written as

h z WA x B o
(E17) C;]N :Z .:1n—
A=1 VVLA
i-1

An alternative method of calculating the weighted cumulative number of births would be to use
the stated total number of births and the weight at just alge This would result in the formula:

(E19) cV=

Because this would result in differersoghen comparing ASFRs and alative number of
births, | do not take this second approach.

A.3.3 Calculating tStatistics for Differences between ASFRs by Cohort

The report contains statistics with whithompare the ASFRs for women born in different time
periods. In order todst whether the difference between the two ASFRs is statistically significant,
calculate a-statistic. In calculating thisne needsto find the standard deviation of the difference
between weighted means. Consider two groups of women in the samargaoorn at different times.
Allow one group of women to be born in cohdtand the other to be born in cohoR . Onewould

like to test for the statistical significance of the difference betwe®8FF ,and ASFR/,. The null
and alternative hypotheses are:

(E19) Ho: ASFRY,— ASFE, =0
H,:ASFR,— ASFK,=0

The test statistic is:
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B ASFFgA— ASFK,

(E20) t
So.p
Where
2 2
SASF%{A SASFFE{A
Sr= +

- n m
DWoa D Wen
i=1 i=1

In the formula fors, ,, W, ,is the weight for individual in cohort Qin age groupA, nis the number
of observations in cohorQ in age groupA, and mis the number of observations in coho®in age
group A.

Statistics calculated fromample sizesinder 2% are suppressed (see Appendix C for suppressed
ages and cohorts). Since sample sigdidbe over250, the critical value for a 5% confidence level will be
1.96.
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Appendix B Figures and Tables for Individual Countries

AppendixBpresents figuresfd) G KS OdzYdzf | GABS YR | @SN IS ydzYo
and birth cohort as well as tables for aggpecific birthrateso @ Y2 i KSNRA& O2K2 NI F yR
between cohorts. The figures mirror Figures 3.1 and 3.2, and the tables maites 3.1 ang.2.

When a sample for a specific age group, country, and birth cohort had fewer than 250 observations, the
statistics for it are suppressetiecause the small sample sizes may provide misleading statistics. Table

C.1 (in Appendix @¥tsall groups wih suppressed statistics.

C
-
-
Z

oo

The figures iM\ppendix Bonly show data for birth cohorts 1941949, 19561959, 19661969,
19701979,and 198a989.{ G GA&a G A O0&a | NB YAaaiy3d gKSy (GKS 0O2dzyil
cohort and/or age groupWhile some countries have data for cohorts born between 1940 and/or after
1989, these statistics are also not shown due to lack of comparability with other cohorts in the time
span.

In the figures forag& LISOA FA O FSNIAT AGE NguleBX2)pfdorar2 i KSNRA
specific cohort a country only has data for agel®3but not age 224, then a line showing that
O2K2NIiQa !{CcwQad Aa y20 aKz2gyd -1OKWdullonlyde 0 SO dza S G K
represented as a single dot. Incontiast t KS FA 3 dzZNB & F2NJ Odzydz | GABS ydzYo
and birth cohort (Figure B.X.3) will have the data represented as a line connecting zero to thel&ge 15
value.

In the tables showing comparisons between successive cohorts ispagdic fetility rates
(Table B.X.2), the difference in means is calculated by subtracting the value for the later cohort from the
earlier cohort. The ratio is calculated by dividing the value for the later cohort by the value of the earlier
cohort.

All statistics are weighted according ¥/1, as defined in Appendix A. The listed sample sizes
6abé¢ Ay ¢l ofSa . &m0 FFNB (GKS ydzyoSNI 2F 4SA3IKGSR
group, cohort, and country. These do not dentite number of womaryears covered by the statistics.
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Figure B.1.1: Benin: Cumulative number of births,
by mother's age and birth cohort
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