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ABSTRACT

The objective of this study was to analyze theilfigrtlevels and trends in Kenya using the

projected parity progression ratios. It soughtgtablish whether the Total Fertility Rate (TFR)

computed from the projected PPRs approach is time sas the one obtained from the
conventional approach. The study pursued sevefatiies. The first, was determine the PPRs
for women who have completed child bearing and gutothe expected PPRs for younger
women. The second was to determine whether theeqgiem] PPRs for 1999 differ from the

observed PPRs 2009. The third was to compute TBR the projected PPRs approach and
establish whether it is the same as the one frencdinventional method.

Data was obtained from 1999 and 2009 censusessdimple size was 10 percent of all the
households in Kenya in 1999 and 2009, which wasOB7land 1,047,671 women respectively.
For completed fertility, women aged 45 to 64 yearse used; while for projected fertility,
women aged 15 to 44 years were used. The main ohethanalysis was the projected PPRs
approach. Comparisons were made between the cadpfRR®Rs and the unprojected PPRs in
1999 as well as between projected PPRs for 199%bserved PPRs in 2009 for the same age
cohort. Graphical methods were used to make thepadsons clearer. Further, TFR was
computed and compared from that obtained from atlethods.

The findings show a slight difference in the progecand the observed PPRs for the same age
cohort in the two successive censuses. The TFR4w&sn 1999 and 4.4 in 2009 using the
projected PPRs approach. On the other hand, theobi&ned using the conventional approach
for the two years respectively was 4.8 and 4.6 dbaseKenya Demographic and Health Survey
(KDHS). Clearly, the absolute difference betweea two estimates was 0.2, hence the two
TFRs are comparable. The main implication fromrewaults is that if all the births in the past 12
months preceding the census date are not sampked,RR from the projected approach would
be lower than it should. The study recommends dhadriety of methods should be used in the
calculation of TFR in Kenya, in order to compareettter the same fertility levels are arrived at.
Future studies could investigate the progressiomfmarriages to first birth, or first birth to
marriage.
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CHAPTER ONE
INTRODUCTION

1.1.Background of the Study

Fertility is one of the dynamics that influence plgtion change. According to Moultrie and
Zaba (2013), in most settings and in the long tdemtility is the most important determinant of
population dynamics and growth. Over time in dermapbic studies, different scholars have
developed methods of measuring fertility eitheredilty or indirectly (Hinde, 1998). Direct
methods of measuring fertility are mainly used wlagtequate data, as per methodological
requirements, is available. However, many develpgiountries are faced with the challenge of

incomplete data, hence the reason why indirectcgmhies are used.

In measuring fertility, demographers seek to eshhirends, levels, estimates or projections.
The results of such measurements are importanubedaey do not only lead to more research
but also inform the process of policy making. Hin(@014) summarizes the limitations
associated with period measures of total fertildye (TFR). He observes that although the
conventional approach (the age-specific fertiliptes-ASFRs) gives the current prevailing
fertility levels in a population on whose basiseitaists can be made, the approach shows that
fertility levels vary substantially from one year the next. In addition, TFR based on the
conventional ASFRs (period approach) may producdemading fertility estimates in the long
run. This is because since TFR based on ASFRslgslated on an annual basis, it could be
affected by changes in the timings of births int §year. Further, the conventional TFR approach
is highly affected by rapid changes in the disttidou of birth among women in the reproductive
age, such as changes in age at first birth. Onhthsss, Hinde (2014) recommends the use of
cohort measures of fertility because they summateelifetime experiences of age cohorts of

women.

Cohort TFR represents fertility levels of real cadbmf women, as opposed to the conventional
period TFR approach. Hinde (2014) writes that cbi®iR is not affected by transient period
effects, such as was the case in Japan in 196@se lyears 1966, 1967 and 1968, the TFR based



on the conventional approach was 2.0, 1.6 andeagectively. The fall in 1967 was occasioned
by the popular belief then that girls born in tigaar would suffer from ill fortune. Hence Hinde
proposes that the cohort TFR is consistent with t@ory of population growth. Parity
Progression Ratios (PPRs) are cohort measuresrtdityfethat can help deal with the above
challenges of TFR calculated from period approachéthough PPRs as cohort measures of
fertility have more data requirements (and canrestegally produce up-to-date cohort TFRS),

they offer more realistic estimates of trends awels of fertility in a population.

There are many approaches that are used to cadh@tPPRs. Srinivasan (1967) proposed a
method of calculating Instantaneous Parity ProgwasRatios. His aim was to calculate the
probability that a woman would progress to the ity given her parity at the time of the
survey or census. Feeney (1986) also proposed #&omhefior calculating Period Parity
Progression Ratios. He aimed at calculating theogisihity that women, having achieved a
certain parity, and experienced the events of threesponding period, progress to the next
parity. Further, Brass (1985) proposed a methogfojecting PPRs for women who are below
the age of 45 years. The basic argument was thheiturrent age-order specific fertility rates
prevailed in the future, the resultant parity disition could be used to calculate the additional
children that the women would add to their curneatity. This study uses the projected PPRs
approach as applied in the 1999 and 2009 censiisgtfications for the use of the approach are
offered.

This study was based on the thesis that parityfpecethods of estimating fertility would be
more stable compared to the conventional periodagmbes based on mothers age. This means
that such methods are not affected by fluctuatioregye at first marriage (if the method was age-
specific or marriage-cohort-specific) or first hirtFeeney and Yu (1987) showed that TFR
values computed from the traditional age-spec#itility rates in China and those from one of
the approaches of parity progression ratios werg #éferent for the same year (2.2 and 2.7
respectively). Hence there is need to use a mdtraids least affected by changes in the age of

the mother at first birth and related variables.



There are several advantages of using parity-bassaksures of fertility over the conventional
ones. According to Sibanda (1999), the parity-basethods of fertility measurement control for
order-specific fertility rates which are not affedtby unexpected changes in the timing of births.
In addition, parity-based measures can be usetidy she decisions that couples make. In other
words, fertility, or progression to higher paritiés a reflection of a reproductive decision hence
can be used to study fertility behavior. With pabsed methods, analysts can assess at what
point in the family building cycle (or what paritglo most decisions of not progressing to the
next parity happen. Age-based methods are limitetthis regard. The only disadvantage of the

parity-based methods of fertility estimation is tte#a requirements (Hinde, 2014).

Compared to most countries in the Sub-Saharana{8SA), Kenya has relatively more reliable
data especially from censuses and fertility survéyswever, the vital registration system is
incomplete (Sibanda, 1999). Like in many other ¢oes, the methods for measuring fertility in
Kenya depend on either the type of source of dathepavailability of such data. The method to
be used in this study has not been applied in Kettyaould be important to investigate
variations in projected and observed (actual) PPR#e next census in a bid to assess the
effectiveness of the method and the specific amprodhis study was based on a method
originally proposed by Brass (1985), who applieth iSeychelles, and was subsequently applied
by Moultrie and Zaba (2013) in Cambodia, with som@rovements. Details on other
applications of the method are provided in the réepter; section 2.3.2. While Brass’ original
method for projecting incomplete PPRs to the end wfoman’s reproductive age did not show

how TFR could be calculated, Moultrie and Zaba ntadeimprovement.



1.2. Statement of the Problem

The conventional methods for the estimation of T&®R limited in bringing out the intra-parity
experiences of age cohorts of women. Past stutiew shat the conventional TFR method is
affected by rapid changes in births within a cerfariod. For instance, Feeney (1986) showed
that changes in the women'’s attitudes towards lsaddng in the 1980s led to fluctuations in the
Japanese TFR. According to Pressat (2002), TFRsoffee summary measure of fertility in the
entire population for a specific point in time. Téés thus need to analyze in details the life-long

fertility experiences of age cohorts of women aoohpare these results with other methods.

Parity progression ratios offer a true picture lodé fertility behavior experienced in a certain
population (Feeney, 1986). Unlike the TFR calculateom the conventional approaches,
projected PPRs obtain fertility levels and trendstlee basis of the completed fertility (Jolly &
Brass, 1993). However, the application of PPRsemy& has suffered one main limitation: they
are incomplete. This is so because as women whe hatvcompleted child bearing progress to
higher parities, their PPRs are bound to chandma(ia, 1999; Agwanda, 2008). Hence in their
incomplete status, PPRs for younger women do rfet aftrue picture of their fertility behavior
since they have not yet completed child bearinggss. On this basis, there is need to offer a
solution to this gap in the application of the PHR¥Kenya, if their full usefulness is to be

realized.

Jolly and Brass (1993) discuss the methodologisalias in the estimation of fertility. He
observes that the projected PPR method is lessedpipl Kenya. In his 2012 study, Mutakwa
recommends that there is need to apply the PPRodheth at least two successive censuses in a
particular population to assess how well the methiotks. Mutakwa’s recommendations appear
to be in line with what Ochieng (1996) pointed aiat the method should be used on recent
data sets and compare the results from other meti8mecifically, there is need to compare the
projected PPRs with the observed completed PPRthennext census; hence assess the
appropriateness of the method. It is true that ladmys experienced a substantial fertility decline
(with a recent stall since the start of the miliemnm), hence the need to show whether other
methods show the same trend as well the rate afgeharhis study computed the projected



PPRs for the 1999 census and compared them witbkdberved PPRs in 2009 for the ages of

women that have completed childbearing.

The study sought to answer the following researastion:

* Isthe TFR computed from PPRs the same as thattfiernonventional approach?

1.3. Objectives of the Study

The general objective was to analyze fertility tterand levels in Kenya using the PPRs. The
specific objectives of the study were:
i. To determine the PPRs for women who have complebtdd bearing and project the
expected PPRs for younger women;
ii.  To determine whether the projected PPRs for 19fi@8rdrom the observed PPRs 2009;
and
iii. To compute TFR from the projected PPRs approacheatablish whether it is the same

as the one from the conventional method.

1.4. Justification of the Study

The measurement of fertility in Kenya in the recemies has mainly focused on estimates based
on specific periods of time (Sibanda, 1999). Litera on fertility in the country has well
documented values of fertility levels in each périaf time. In addition, policy makers and
development planners are concerned with the aggregaasures and summary indicators of
fertility. For instance, the TFR, mean Children E¥8®rn (CEB), Age Specific Fertility Rates
(ASFRs) and other measures from 1970s to-date elledacumented. However, there is less
focus on the lifetime fertility experiences of cotsoof women. This study contributes to the
already existing body of knowledge on fertility rids and estimates in Kenya, but from a
perspective that has not been applied. In othedsydhe study contributes to the scrutiny and
analysis of the fertility behavior of Kenyan womandifferent generations. It compares the

extent of differences in fertility behavior amongri§an women in different generations.



Second, the study is important because it appliesethod that enables the projection of
expected trends in fertility, on the basis of tlastpirends (Moultrie & Zaba, 2013). While the
first set of explanations has been the rationatePBRs since 1950s, it was not possible to
project PPRs until Brass (1985) improved the methidbdprojections based on 1999 are
confirmed by the observations in 2009, the propedifor future censuses can be done as well.
In the final analysis, the study compared its msswith the already known levels and trends of

fertility in Kenya.

1.5. Scope and Limitation of the Study

This study focused on Kenyan women aged 15 to @4syat the national level. It used the 1999
census data on recent birth histories and cureetitity to calculate PPRs for women who have
completed their childbearing and project PPRs tmrnger women. Data on birth histories was
checked using the el-Badry correction while datacarrent fertility was checked using the
distribution of ASFRs. In order to check the appiageness of the PPRs method proposed by
Brass, the PPRs projected based on the 1999 caresasmpared for the same cohort of women
in 2009 two age groups above the 1999 PPRs. Th&tion of this study is that not all children
born in the past 12 months preceding the censuses eaptured. This was so because questions
P48-P49 and P32-P33 in the 1999 and 2009 enumefatims did not provide for the date (day)
of birth. Thus, births were summed from Septemhergrevious year to August of the census

year; leaving out births that occurred between Au@5% and 31.



CHAPTER TWO
LITERATURE REVIEW

2.1. Introduction

This chapter explores the existing literature adimestion of fertility. Specifically, it investigate
how the different approaches of parity progresgaiios have been applied in the study of
fertility trends in other parts of the world ancthapplying specific approaches to Kenya. The
chapter begins by explaining the concept of PPRewed by an exploration of the various
approaches used to compute PPRs in section 2.Rediter, specific approaches are presented in
the rest of the sections. Reasons are offered diegaivhy the approach presented in section
2.3.2 was used. The second last section presemtdPRd&Rs have been applied in Kenya, while
the last section summarizes the chapter and jestifihy the cohort PPRs approach was applied

in Kenya.

2.2.The Concept of Parity Progression Ratios

A parity progression ratio (PPR) is the proportadrwomen who progress from one parityto

the next (+1) (Moultrie and Zaba, 2013). PPRs can be caledléor cohorts of women based
on their dates of birth or marriage. In modern 8ma&ge cohorts are used in the calculation of
PPRs. If there is no differential mortality amotg tolder women (above 50 years of age), the
PPRs are literally fixed. However, according to rg1985), PPRs for women who have not
completed child bearing suffer from both censoang selection effects. This is so because after
such women proceed to increase their birth ordbesy incomplete PPRs change. This means
that comparison of the incomplete PPRs of young#r the complete PPRs for older women is

misleading.

The concept of PPRs has changed over time. Thalithbughts on PPRs appear to have been
put forward by Henry (1953). The pioneers of PPRsght to calculate the proportions of
marriage cohorts of women who progressed to highr orders and consequently analyzed the
levels and trends in fertility change. A closer lexation of the changes in the concept of PPRs
establishes linkages with determinants of fertilift the infancy of demographic analysis,

marriage was considered the most important detexmbiof fertility, hence the reason why PPRs

7



were based on marriage cohorts. Moreover, dataladéy was also another factor that
determined the formulations of PPRs approaches.deHirf1998) observes that when
demographers began to consider age as a more anpoeterminant of fertility than marriage,
PPRs were based on age-cohorts. In the past thoeelels or more, debate has taken a different
turn in that many demographers consider age asra important determinant of fertility. This
led to PPRs formulations that were based on agertoohFurthermore, other demographers
consider parity, the number of children that a woralieady has, as the more significant factor
in determining fertility.

More recently, there have been many developmerttsailPPRs can be computed from a variety
of sources including birth intervals; in which ceotsoof women do not matter. Admittedly, a
significant change in the way PPRs are used today ithe analysis of the family building
process (Agwanda, 2008) and the fertility behav{&banda, 1999). When PPRs are
disintegrated by age and parity of the mother, nspecific fertility experiences are unraveled.
Moreover, whichever approach is used, the origofeh of PPRs still remains the same: analysis
of fertility trends and levels.

In this study, Brass (1985) proposes an innovatveg of projecting the expected PPRs for
women who have not yet completed their childbearinghe process of doing so, hypothetical
cohorts are constructed. Hence, the consequentiga/eparities are used to compute the
completed family size (CFS) which the equivalentatél fertility in a real cohort. Notably, the
observed and the projected proportions of womerently agedk to x + 5 who are expected to
have had or more births are identical after the childbearage (* 50). Thus PPRs can be
expressed either as whole numbers or as proposimisthat

- Wii+l) WiE+D/IN M3E+1)
ali)= = =

W(i) W(i)/ N M(i)

Where

a(i)= the parity progression ratio

W= the number of women either with paritgri+1

N= the total number of women in the population; and

M= the proportions of women with parityri+1

8



2.3.The Evolution of PPR Approaches

This study identified three significant regimeghe evolution of approaches to the calculation of
PPRs. These included the Instantaneous Parity &sign Ratios (Srinivasan, 1967), Projected
Parity Progression Ratios (Brass, 1985) and the&&arity Progression Ratios (Feeney, 1987).
Perspectives of evolution of PPRs that are notucedtin the three are grouped as “other

approaches” towards the end of the chapter.

Henry (1953), formerly propounded the idea of PPBBice the time of Henry, many
publications on PPRs have been done. From a regfesampled literature, what emerges is
somewhat divergent views regarding the approachésaasumptions underlying the calculation
of PPRs as measures of fertility trends and levE€lsnsequently, there are also different
categorizations of the approaches to the estimatidPrPRs. Moreover, one general distinction
that holds for all PPRs approaches is that theyedheer direct or indirect. There are further
subcategories of those approaches that are baseeitlter direct or indirect methods of

estimation.

After Henry's (1953) first approach for the caldida of PPRs failed to gain wide application,
he modified it in 1980. In his new formulation, Herived an expression for representing the
proportion of a hypothetical cohort of women whaovihg experienced an event, experiences
another event, such as a birth and a subsequédht Bin the basis of this rationale, Feeney
(1987) used the method to analyze Chinese fertdftgr the promulgation of the one-child
policy. Using data from fertility surveys, the folting variables: date of birth (first event), and
subsequent events which include age at first ngerigoregnancy and contraception were

analyzed.



2.3.1. Instantaneous Parity Progression Ratios

Srinivasan (1967) proposed a method for estim@iABs based on birth intervals. He referred to
it as Instantaneous Parity Progression Ratios (#p.PRthough this study considers IPPRs as an
approach of calculating PPRs, there are dominamtequiual differences. While PPRs calculate
the probabilities that a women wiith parity will ever proceed to the next parity, IPRRsnpute
the probability of a woman wittl" parity at the time of survey or census will evesgeed to the

next parity. IPPRs can be converted to PPRs amdwacsa.

The argument behind Srinivasan’s method is thandmeth intervals can be expressed as a
function of closed birth interval and IPPR. It thiafiows that IPPRs can be calculated if both
types of birth intervals are known. One of Srinesals assumptions was that at any survey time,
women are either fertile or sterile. While ferth®men would probably proceed to the next birth,

sterile women would not. He showed that for speg#rityi,

E(U)= o * E(U) + (1-0. *) E(S)

Where

U; = open birth interval of fertile females of parity

S = the open birth interval of sterile females ofitya

Ui =the open birth interval of females of paiiiy the population; and

o i =IPPR for parity i.

Consequently,
_ E(T?)
EU) = —EE(E)
« _ EWV)
"7 2B
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Where

T, =the closed birth interval betwedhand (i+1Y" births; and

V; =the interval between the birth df ¢hild and the end of reproductive period andithehild
is last child for those women.

The above imply that the method requires that miberval between the last child’s date of birth
and the end of the reproductive age is determifiedget this interval, survey questions are
designed in such a way that the age of the lagh Brknown, but only for women who have

completed childbearing. One difficulty in this datuirement is that most surveys only focus
on women within the reproductive age. Where tho$® Wave completed child bearing are
included, there are likely biases in the responsthé question on the date of birth of the last
child. One of the most evident things is the isslisnemory, especially where such births were
somewhat distant from the time of the survey. Aballe such women (who have completed

child bearing), are only a small proportion compaethose in the reproductive age.

Due to the shortcomings of the Srinivasan’s modelny other scholars have conducted more
research to develop the method or suggest othewder to overcome the above shortcoming,
Yadava and Bhattacharya (1985) proposed a metladitiized women in the reproductive age
and their open and last closed birth intervals.datieed, the method would be a modification of
the Srinivasan’s model. In Yadava and Bhattacharyaodel, only women with birth intervals
less than C, a pre-assigned period, are includétkicalculation such that

P[T, =C] =0
On this basis,

,E(T7)+(1—e,)C?

E(Ul) =
O A ET) + A —a,)C]

Whereq; =the PPR value for parity i

From the above equatioo; can be computed if th&' order open and closed birth intervals are

known and a suitable C is selected.
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One of the assumptions in the above calculatiotisaisthere is a uniform distribution of tie
births. However, this may not always be true id vearld. This led to the more development of
the earlier methods by Sheps and Menken (1972)eR®673), Yadava and Sharma (2004) and
others. Sheps and Menken based their argumenteocotiort approach and concluded that the
mean of the most recent closed birth interval isatgr than the usual closed birth interval.
Yadava and Sharma, using the National Family Heglitvey of 1998-99, also showed that for a
heterogeneous population, the most recent clos# ibterval is not equal to the usual closed
birth interval. This is the basis for Yadava andu®ta’s (2009) question: whether dhould be
the most recent closed birth interval or the ustlased birth interval. Their study used both

types of closed intervals to compute and compage simply the levels of PPRs.

Their analysis was grounded on the fact that Sasaw’s and Yadava-Bhattacharya’'s formulae
for calculating PPRs should not include E(Ti) arff@ separately but use the expression

E(T))
2E(T)

Consequently, this would imply that the PPRs ediabtained from the most recent birth
interval or the cohort-based birth interval are affected to appreciable degrees. However,
conceptually, the most recent closed birth intermabsures fertility experience in the recent past
while the closed birth intervals based on the cohpproach measure fertility experiences for
more distant periods. Moreover, Yadava and Sha@f89) concluded that estimates of PPRs
based on the most recent closed birth intervalsrame reliable than those based on the cohort

approach.
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2.3.2. Projected Parity Progression Ratios

Brass (1985) developed the PPRs concept to a highelr He observed the unreliability of the
PPRs calculated from the proportions of women wénehattained different parities and had not
completed their child bearing. It was noted that thethod was initially tailored for countries
that had incomplete or defective data. Brass caedithat for age cohorts of women who had
completed childbearing, the PPRs were somewhatamgihg. However, there was need to
devise a method for projecting the PPRs for youmgmanen. The utility of Brass’ method is that
it provides insights into family limitation processid changing fertility trends. Above all, the

method enables analysts to understand parity-spéeifility limitation.

The calculation of PPRs for age cohorts of womerm \Wwave already completed childbearing
follows Henry’'s (1953) original formulation. Howavewhile Henry used marriage cohorts,
Brass (1985) used age cohorts. If ratios for womedifferent cohorts are compared, insights
into fertility trends in the past can be obtainktbreover, Brass admits that more meaningful
trends are obtained if more censuses are used/daoiger women, Brass proposed a method in
which fertility rates calculated from births in tipast one year are applied on the current age-
order distribution to envisage how future paritgtdbutions by age would look like. It is on the

basis of the future parity distributions that podgel PPRs are calculated from.

The calculation of projected PPRs as proposed lag8(1985) involves a number of steps. As
earlier shown, the age-order specific fertilityaf AOSFRS) calculated from births in the past
12 months are used to projected forwards the natfitbe parity distribution expected in the
future (end of childbearing) if the rates were &nain constant. The AOSFRs are used to
calculate the cumulated fertility rates (equivaseot total fertility) for each birth order acrods a
age groups. The cumulated fertility rates, thoughtletic cohort measures (because they are
based on period rates), are used to calculateirihs lexpected to be added to women with parity
i already by the time they complete their childbegriThe additional proportion expected to
reach parity is added to the current proportion with parjtwhich becomes the projected parity
distribution. It is from this distribution that theojected parity progression ratios are calculated

13



Brass (1985) method introduces two concepts tlekethin previous methods. The firstvKi ),
the proportion ever-attaining parity ordefThis is simply the proportion of women who have
children or more. The second &i ), the parity progression ratio. This is the prajoor of
women who progress from one parity to the next. pitoportions of women who have at least
children and are expected to progress from ongyp@arithe next, are given by*(i ) (projected
proportions of women with at leastchildren) anda*(i ) projected parity progression ratios

respectively.

Brass (1985) applied the method in Seychelles usiad 976 census data. He observed that the
projected ratios were slightly higher than the attatios, because there was definitely decline in
fertility (the method assumes that the AOSFRs waelchain unchanged till the end of the
childbearing period). The method was later refibgdSloggett, Brass, Eldridget al. (1994). It
was also also applied in Nepal by Collumbien, Timaand Acharya (1997) and Muhwava
(2002) in Zimbabwe. Moultrie and Zaba (2012) refirféloggett, Brass, Eldridge afimaeus’
(1994) application of the method and applied iCambodia on the 2008 census data. Based on
Moultrie and Zaba’s (2012) application, Mutakwa 12) further applied the method to study
fertility trends in four countries: Zimbabwe, PargnMalawi and Cambodia. In all these

applications, there was formal publication, hents the method has been under-applied.

Moultrie and Zaba (2013) published the new apphbeaof the method through UNFPA and the
International Union for the Scientific Study of Rigtion (IUSSP). In their application of the
method, they added certain aspects that Brass d¢tadatuded, such as the computation of total
fertility rate (TFR) from the total order-specifiertility rates. The method has not been
adequately applied in Kenya. This study applieshithe census data of 1999 and compared the
results with those of 2009.

2.3.3. Period Parity Progression Ratios

Feeney and Yu (1987) are acclaimed for using theo®eParity Progression approach to
measure fertility in China using data from the 13ate Family Planning Commission. The
study was based on data collected from the Nati@red-Per-Thousand Fertility Survey that
focused on the years between 1955 and 1981. There¢searchers used the period parity

progression measures in many aspects as they wgneatly proposed by Henry (1953). Feeney
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and Yu's approach focused on parity cohorts as sggbdo age or marriage cohorts of women.
Specifically, they calculated the proportions ofmen who proceeded froiff parity to (+1)"

parity on a period basis.

The approach used by Feeney and Yu differs fromotiginal approach by Henry in three
aspects. First, the ratios were directly calculdtedh real data as opposed to Henry's ratios
which were indirectly estimated. Second, their si0it analysis are different. While Henry used
marriage as the unit of analysis, Feeney and Yuthseindividual women as their unit of
analysis. Third, other than the traditional fanblyilding process of marriage then births, Feeney
also calculated another ratio of the progressiomfa woman'’s first birth to marriage. It appears
that the approach used by Feeney and Yu (1987) maigsist focus on marital fertility but the
overall fertility, including non-marital fertilitysuch as the one described in the third difference

between their approach and that of Henry.

Some of the goals of this study were similar tosthof Feeney and Yu. Just as they did, the
writer sought to compare the total fertility ramsmputed from period parity progression ratios
to those computed from age-specific fertility rat€®eney and Yu (1987) found startling

differences between the TFR computed from age-Bpdettility rates and the ones computed

from the period parity progression ratios. Thoserfrthe age specific fertility rates showed that
there was a sharp rise in TFR between 1980 and, I88h 2.2 to 2.6. On the other hand, the
period parity progression ratios method showed ithahe same period, TFR actually declined

from 2.70 to 2.65 children (between 1980 and 1981).

The above difference was explained by the fact tiiate was a policy adjustment in the age at
first marriage in 1981, which led to that increaséevels calculated from the age-based method.
Feeney and Yu (1987) thus concluded that in coemthere fertility is low and fluctuates on
the basis of the age of the mother, the periodypprogression ratio approach is the best to use.
This justifies why the period method is not usedhis study: because Kenya'’s fertility is not
low and is not controlled such as the Chinese dmild-policy where Feeney and Yu applied the

period parity progression ratio approach of PPRs.
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The following represents the rationale for the gktton of period parity progression ratios in
Feeney and Yu’s formulation. X denotes any event and B any subsequent evenhstanceA
‘first birth’ and B ‘second birth’, the period ratio of progressioonr eventA to B can be
calculated if the proportions of those experiendogh events are defined and their numbers
known (Feeney and Yu 1987). If ¢ the proportion of women who experience bothnd B in
this year, and ,gis the number of women at the beginning of thiary@ho experienced A
between exactly x and x+1 years ago, divided ifte bhumber of the same women who
experience B during the same year, x=0, 1, 2...rakie of period progression from A to B is

calculated thus;

1-(1- o) (1-op) (1-@n)... -

The above statistic is simply the proportion of vesmobserved in a year, who, after
experiencing the rate of progressianand ¢ x=0, 1, ..., experiencB after A. Feeney and Yu
(1987) appear to have borrowed the formulation frorortality measurements in which A
represents birth and B death. In fact, the igthis case are the arithmetic complements of

‘ratios of survivorship’ as they are used in pogiola projections.

In other terms, the parity progression ratios &ee groducts of ‘period ratios for progression’
from one event to the other, assuming that theviddals experience the same rates in all values
of X. Thus ispy represents period ratio for progression from biatHirst marriagespu; ‘from

first marriage to first birth’ and pi ‘fromi)(to (+1)" birth, i=1,2..., and pis the producpy and

pm1, thepo is the period parity progression ratio: the pmipa of all women in an hypothetical
birth cohort, who ever have a first birth (Feeney &'u 1987). Since not all born women
proceed to have the first birth and not all tho$ewave the ith birth would have the (i+1)the
birth, the period parity progression ratios (andkeied all other PPRs) all less than one and reduce

successively.

Feeney and Yu (1987) showed that the total fertitte would be computed using the formula;
TFR=po+pop1tpopip2.. Wherep;, i=0,1,2..., are period parity progression ratios.
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Feeney and Yu found out that the period parity msgion ratios from parity 3 to 7 declined
sharply between 1979 and 1980 due to the one-gholicy. They also cite one of the
disadvantages of the approach compared to thogwmoaghes based on age-specific or age-

order-specific fertility rates: the approach regaimore data.

Before the Chinese study, Feeney (1986) had cagclithe period parity progression ratios for
Japan for the years 1950 to 1982. He has usedrdatasurveys taken in 1974, 1981 and 1984.
Since the study combined survey data with data fritah registration system, there are observed
inconsistencies. Hence, a method for integratingesuand vital registration data was devised.
Moreover, he concluded that surveys always overdfa¢ period ratio for progression from
parity () to (1+1). This further justifies why the method is nsed in the case of Kenya. Further,
Lutz (2013) observes that period parity progressaiins are unusual fertility measures even in
the field of demography. Feeney (1986) concluded the indirect estimation of period parity

progression ratios yield better results than tiheadimethods.

2.3.4. Other Approaches to the Calculation of PPRs

There are several approaches associated with thputation of PPRs. Mutuku (2013) compares
the two fertility methods: cohort fertility and ped fertility. Citing Ryder (1964) he observes
that while the period fertility method describes timnual fluctuations in the age-specific fertility
rate, the cohort fertility method describes the exted lifetime experience of a particular
generation of women. Hence, he observes that thigy paogression ratios method is a variant of
the period fertility method as opposed to the cbHertility method. The method seeks to
describe the fertility experience of actual groopsvomen by increasing the specificity of rates.
This implies that the rates are specific not oolyhte age of the mother but also to the parity. On
this basis, it would be rightly argued that PPRwesent the probability of women in a certain
generation to have an additional birth in the feilog year given the current parity. Mutuku
(2013) further acclaims the method as a useful sinee it leads to at least two ends. First, it
provides a concise understanding of trends inlikgriamong different generations of women.
Second, the method is useful because it breaks @lentitity into its components (such as parity

and age) and can also be used to compute the TFR.
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The approaches to the estimation of PPRs can benatiged as the cohort approach and and
period approach. The use of birth intervals carbased on either. The latter approach uses
probabilities in computing PPRs. This study usesldbhort approach to compute the ratios for
completed parities for older women as well as [tej@ parities for younger women. Elsewhere,
Akers (1965) enlists three approaches to the coatipat of PPRs: historical, mathematical and
survey approaches. From this perspective, the murseudy combines census survey and

mathematical approaches.

Monari (2009) identifies two models of estimatingRs. These include the life table approach
and the analytical approach based on birth intservelenry (1953) cited in Monari (2009)
developed a life-table approach that can be useth&éanalysis of fertility distribution. For a
cohort of married women, the progression to thet paxity have attaining the current parity is
defined by a set of probabilities that are spedificthe time since the last birth and parity.
According to this approach, if, B ;is a representation of births 8¥aorder that occur during time
(t) in (x) months after the last birth, then thene Y B; « ( births of order (i). This method
requires data from censuses, fertility surveys el as vital registration systems. In his 1987
study of birth intervals in England and Wales, Btinain estimated the PPRs for women who
proceeded up to birth order 6. The PPRs were cermidas proportions of women who
proceeded to parity (i+1) within a period of 10 rgesaking median time between the current

parity and the next parity.

Whepton (1954 in Monari, 2009) had also developetifea table-based approach to the
calculation of PPRs. In his approach, the progoesBom one parity to the next was defined by
birth probabilities that were specific to age aratiy. The method achieves a wide range of
objectives, including distributions for completearipy as well as PPRs on a period basis. It was
based on data obtained from population registeds dial registration systems. Notably, the
method highly depends on birth histories data. @frthe shortcomings of the method, according

to Morani (2009), is that the process of calculgatine age-parity-specific birth probabilities is
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somewhat cumbersome. Moreover, it was possiblgptyahe method in the United States of
America to analyze fertility trends with speciatés on childbearing. Other than the US and
Japan, there has not been a recent national agpticaf the method known in the popular
journals of population studies and demography.

Other life table-based approaches were used byafa&lBD87) and Moreno-Navaro (1987).
Rashad used the method to study fertility trend&gypt as well the what she referred to as
“collective fertility behavior”. Using data from ¢hEgyptian Fertility Survey, he showed that
levels of marriage and fertility differed signifitly between the years 1974 and 1979. He used
the method to calculate what he referred to asifip&arity Progression Ratio (SPPR) which,
among other things, computed the probability of ammed cohorts of women to proceed to
marriage. In the case of Moreno-Navaro (1987)feathble approach based on birth intervals
was used to explore patterns of childbearing intls@dunerican countries: Costa Rica, Panama,
Mexico, Peru and Colombia. Data was extracted ftoenWorld Fertility Survey and used the

multiplicative hazard model to arrive at its corstins regarding Latin American fertility.

2.4. Application of PPRs in Kenya

The projected PPRs approach has not been appligdenya. However, there have been
numerous applications of the PPRs in general inetenation of fertility trends in Kenya.

Sibanda (1999) applied PPRs in the study of fertdiecline as evident in the period 1988 to
1993. Sibanda used the KDHS data and applied ttiy paogression ratios and conditional age-
parity specific birth probabilities methods. Hisudy contributed important insights on the

specific components of fertility decline in the dyuperiod.

Ochieng (1996) used the 1993 KDHS by applying thadag-Bhattacharya method (a
modification of Srinivasan approach) to study tlestility levels and trends in Kenya. In
addition, Kimani (2005) applied the method in assegfertility change in Kenya for the period
1998 to 2003. He found out that 87 per cent of wom®ceeded from parity 1 to 2, on the basis
of 2003 KDHS. Further, Agwanda (2008) used the wetio assess the family building patterns
in Kenya at the time when fertility stalled. He fwl out that the proportions of women
progressing to the next parity were higher for Wwamen aged 25-34 (middle ages) especially
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from parity 4 to 5. Recently, Mutuku (2013) usedRBmot only to estimate trends in fertility but
also to factors that contributed to thse trends.féied out that 90 percent of women in the
reproductive age progressed from parity 1 to 2 evBR percent progressed from tHetd 5"
order.

2.5.Summary

This chapter sought to explore the concept of PlPB®, PPRs approaches have evolved over
time and how they have been applied in Kenya. & slzown that a parity progression ratio is
the proportion of women who progress from one paotthe next. The concept of PPRs has
changed over time. Although PPRs were designeddasuare fertility trends and levels only,
today they can be used to study fertility behavidns study identified three significant regimes
in the evolution of approaches to the calculatibiPBRs. The first one was the Instantaneous
Parity Progression Ratios, Projected Parity PragpasRatios and the Period Parity Progression
Ratios. Other methods are based on life tables.

There have been numerous applications of the PPRenya; but the projected PPRs approach
has not been applied. This study uses projectecs RPRroaches for both general and specific
reasons. Generally, Lutz (2013) recommended the afisa cohort based approach in the
estimation of PPRs. Ryder’s (1968) studies alseappo be inclined towards the preference of
cohort analysis to others. Halli and Rao (1992gddbat cohort analysis enables the researcher
to study exhaustively the behavior being investéidaas well as the population at risk of the
event of interest. The two scholars differentiateam a longitudinal study, which are different
concepts altogether. They emphasize the importafceohort approaches by citing Frost’s
(1969) study on tuberculosis mortality by using mdhanalysis. Although cohort effects are
difficult to include in models, Halli and Rao cigirPullum (1980) admit that the gains achieved
from cohort parameters outweigh those from peracmeters.

More specifically, the method was used becaus#onva the projection of the expected parity
progression ratios of younger women, who have mbtaytained the menopause. Further, the
projected PPRs approach makes it possible to dexsenfertility into birth order components
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clearly superior to the components of age-spedéditility rates (Lutz, 2013). The utility of
decomposing fertility into its birth order compoteis that the analyst is able to get information
on the family size, which is the reflection of th& cycle of the family building process.
Furthermore, the projected PPRs approach is nohmatfected by fluctuations in the timing of

births within the parity cohorts, as opposed todbeventional methods of calculating TFR.
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CHAPTER THREE
DATA AND METHODS

3.1. Introduction

This chapter presents the sources of data forttltly nd the methods of data analysis. The first
part presents sources of data and methods of daigses are discussed in part two of the
chapter.

3.2.Sources of Data

This study used the 1999 and 2009 Kenya Populaind Housing Censuss (KPHC).
Specifically, the population file was used. Theadatas obtained from the Kenya National
Bureau of Statistics (KNBS). Although the analyses based on 1999 data, it was important to
use the 2009 data in order to compare how far thgeqted PPRs for 1999 deviated from the
observed un-projected PPRs for 2009 for the agatshthd competed their childbearing. The
second justification why the 2009 data was alsal wgas in order to check whether the TFRs
computed for the two periods depicted the sameatran from the TFR computed from other

methods.

It is important to note that the data used was &0 gent sample of the entire households.
Preston, Heuveline and Guillot (2001) document sofitbe limitations of using relatively small
samples (such as 10 per cent) for data analysisinBtance, small samples generate statistics
that, if used to generalize the situation for thnére population, may suffer from low validity
hence rendering the entire analysis results utelidVloreover, as it is shown here, the input
data required for analysis meets the standardsopegpby Moultrie and Zaba (2013). They
recommend the computation of projected PPRs shtamlidbe based on census data or otherwise
large data sets that contain at least 10,000 wameach age group. It is only on the basis of
such numbers of women that reliable age-order-8pdettility rates can be derived. As it can

be seen in appendix 1, the age group with the teasber of women was 60-64 with 21,548.
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3.3. Methods of Data Analysis

The main method of data analysis for this study wees application of the projected parity
progression ratios approach. In order to applyabgroach, it was required that the necessary
tabulations were generated from the raw data. Atgreliminary stage, variables were either
computed or re-coded and cross tabulations obtai@#dter methods of data analysis included
descriptive analysis and graphical methods (in @nng the estimates so obtained).

The mostly applied method of investigating datalitpi#or women'’s parity data is the el-Badry
correction. The method corrects the misrepresemtadf the childless women as parity zero. In
this study, when the formula was applied in theutngata shown in appendices 1 and 2, the
corrected values were the same as the raw valugdying that the data obtained from KNBS
had been cleaned. The other explanation is thdWl@dtrie and Zaba caution, women with
unstated parity should not be included in the danatar. As such, there was clarity in that total
CEB for this study was the number of boys bornealplus the number of girls born alive:
inclusion of unstated parity would have led to sifasation issues in defining parity zero and

childless women on this basis.

Data on current fertility, that is births in thespd2 months preceding the census, was checked
using the ASFRs approach suggested by Brass (18&88prding to him, the distribution of
ASFRs should be unimodal, slightly right-skewed atuber to zero as the age nears the end of
child bearing age. In this case, the ASFR for ih& fige group was 0.1095 while the last age
group was 0.0227 (near zero), a proof for plaugypdnd appropriateness of data on current

fertility.

3.3.1. Description of the Method

The calculation of projected PPRs follows sevetaps The idea is to use the AOSFRs
calculated from births in the previous 12 monthscpding the census, to project forwards the
parity distribution which will be expected by thadeof the childbearing period of each age
cohort. As explained above, it is expected thatARSFRs will remain constant till the end of
the reproductive age. In order to project future@tpalistribution, cumulated fertility rates for

births that occurred to women who already had aelieparityi are calculated for all age
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groups. To cumulate the order specific fertilityess the AOSFRs are multiplied by 5, the class
interval or the age-group. The utility of the cuateld rates is to calculate the additional births of
each order expected to be added to women in eazly@gyp, by the end of the childbearing

period. The additional proportion expected to attaarityi by the end of the reproductive span

is added to the current proportion of women witkeasti children. This summation becomes the

projected proportion of women with at leasthildren, and is used to calculate the projected
PPRs.

3.3.2. Data Required and Assumptions

According to Moultrie and Zaba (2013), the follogimata is required. For the incomplete
parities, parity by age group of women aged 45%w#d more is required. For projected PPRs
(younger women), parity by age group of women agfetb 49 or less, number of children born
during the year preceding the survey and the nurabehildren ever born are required. As it
was shown in the literature review, the numberidhb in the year preceding the census are used
to calculate the age-order specific fertility ratbst would further be used to calculate the
projected PPRs (See appendix 1, 2, 3 and 4).

There are two main assumptions underlying the ptegePPRs method. According to Moultrie
and Zaba (2013), women are assumed to have hadsatome birth in the past year. The second
assumption is that the AOSFRs so derived will ren@instant in the future of the women’s
childbearing. The first assumption is to a largéeed plausible, since a woman cannot have
more than one birth in 12 months. However, it isgiole for a woman to get twins, a
phenomenon which is either generally rare or infigant at the national level (Westoff &
Cross, 2006). The second assumption is far fromgoeue. In populations with rapid fertility

increase, these rates (AOSFRs) cannot simply reawaistant.
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3.3.3. Calculation of Unprojected PPRs

Step 1: Obtain a tabulation for CEB by women’s aggroup

In order to get the input data suggested by bots®81(1985) and Moultrie and Zaba (2013),
several manipulations were done on the data. KNBSiged data with variables from which
new variables were either computed or transformedorder to create the age groups, the
variable P12 (age in single years for both 1999 200D) was re-coded into a different variable.
Each of the age groups had a class interval obfsy@ence there were 10 categories between 15
and 64 years. For appendices 1 and 2, age-grougsoneated up to 60-64 while for appendices
3 and 4, they were created up to 45-49. In orderatoulate the input CEB (which represents
parity), it was necessary to compute another viriap summing P40 (boys born alive) and P41
(girls born alive) for 1999 and P24 and P25 for20Dhen, a cross tabulation was done between
CEB (rows) and age-group (columns).

Step 2: Obtain a tabulation of children born in thepast 12 months preceding the census by
mothers’ age group and the already attained parity

There was only one question that could lead ta#heulation of the births in the past 12 months
preceding the census. This is “when was your lagt dorn?” For 1999, it was variable P48
(month and year) while for 2009, it was variable Fionth) and P33 (year). Hence, the births
of interest were those that occurred betweé¥%Z5' August 1998 and the same dates in 1999. In
order to calculate the number of births in the [E&tmonths preceding the census, the “Select
Cases” option under “Data” in the Statistical Pagkdor Social Sciences (SPSS) was used.
Since the twade factocensuses happened or"28" of August, first, births that occurred in
1998 were selected and saved as a separate dataosetthis data set, births that occurred after
August 1998 were also selected and saved as aetiffdata set as well. Then from the bigger
data set, the population file for 1999, all thehsrthat occurred in 1999 were selected and saved

as a separate data set.
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Finally, data sets with births that occurred in 9%nhd after August 1998 were merged, by
selecting the “add cases” option and the data astdsand a cross tabulation run. Therefore,
what is contained in the cells of a cross tabutatth CEB and age-group are the number of
children born to women aged x to (x+5) in the @#imonths, who had already attained parity
(i). Consequently, the output (cross tabulation) used as the input in Excel from which other
outputs are generated as well. This process was fdoroth 1999 and 2009 in order to generate

tabulations shown in appendices 1-4.

One assumption underlies the tabulation for binththe past 12 months preceding the census.
First, any women who gave birth in the 12 monthsogehad at most one birth (Brass, 1985).
Second, it was assumed that there were no muttgdleeries. If this is so, then the next implicit
conclusion is that a birth in the past 12 montha wwoman of parity is of birth ordei. In other
terms, if a birth occurred in the past year pretgdhe census, to a woman whose children ever
born are 3, then it was th& 8hild.

For censuses that are held in the middle of the, yahulating the births in the past numerical
year, in this case the entire 1998, would grossirestimate these numbers. This justifies the
constant use of “the past 12 months” as opposedthte past year” which could be
misinterpreted. Additionally, women whose respotsdhe question of births in the past 12
months is “don’t know” must not be included in tiabulation.
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Step 3 (a): Compute the proportions of women with or more births
The proportions of women ever attaining paritgre used in the calculation of the incomplete
PPRs in the next step. To calculate these propatiie number of women aged between x and

x+5 is required and is obtained using the equdigow

W (i)= E N (7).

Where

i= the parity order;

7= the highest parity attained in the population;

N(i)= the number of women in the population of parigxactly;

N= the total number of women in the population; and

sWi(i) = the number of women aged between x and x+5 patityi or more

The proportions of all women agedo x + 5 who have hador more births are thus calculated
as

Where

7= the highest parity attained in the population;

N(i)= the number of women in the population of parigxactly;

N= the total number of women in the population; and

sM(i)= is the proportion of women ag&do x + 5 who have hador more births.

The above proportions are computed for all the grgeips of women whether the women have

completed child bearing or not.

27



Step 3 (b): Finally, the PPRs are obtained using eqtion 3 below
This is done using the formula

M (i+1)
sa (fj=—"T—.
: s M (F)

..(3)

Where
sMy (i)= the proportion of women aged x to x+5 who currehtlyei births;
sMy (i+1)= the proportion of women aged x to x+5 who ently have+1 births; and

sax(i)= the parity progression ratio of orddbor women agedx( x + 5)

Notably, for ages x<50, these ratios are incomptetece the need to project the expected ratios
by the end of childbearing age. Therefore, only #RRR age groups>60 should be considered
as presenting the true picture of fertility levalsd trends. PPRs for women below 50 years are

calculated using the method below.

3.3.4. Calculation of Projected PPRs

Step 4: Derive the age-order specific fertility rages

The computation of the projected PPRs begins with derivation of the age-order specific

fertility rates (AOSFRs). These are the rates thate applied to the past birth histories by age
group and birth order, are used to calculate paligtribution in the future. These are calculated

using the formula

B, ()
JAOSFR (1) =125

Where
5By (i)= births in the past 12 months of women agedxt®who had already achieved paiity
sNx = the total number of women in the age group x t6;>and

sAOSFR (i)= the age-order specific-fertility rate for womefhparityi aged between x and x+5
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Births in the past 12 months of women aged x to whb had already achieved paritfBx (i)]

are tabulated in appendices 3 and 4. It is notatthie total number of women in the age group x
to x+5 should not include those with unstated pafiitvo measures emanate from the AOSFRs:
age-specific fertility rates (ASFRs) and total ardpecific fertility rates (TOFRS); whose utility
is later shown in table 4.11 and 4.12.

Step 5: Derive the total order-specific fertility rates

The AOSFRs derived in the previous step, if cunaaédor order i) for the entire reproductive
period and multiplied by 5 (class interval), artereed to as the total order-specific fertilityea
(TOFRs). Symbolically, they are calculated thus

STOR (i)=5.3 ;AOSFR (i)
=155 TN ) B

Note that there has been a shift from the conveatiage 15 to 15.5, the upper class limit.
According to Moultrie and Zaba (2013), the shifbecause the age of the mother was collected
at the time of the census (which is almost the teidd the year: August in the case of Kenya)
and not at the time of birth of the last child. Th@FRs are used to calculate the additional
proportion of women who are expected to attaintpafetween their current age and the end of
the reproductive age. This is done by subtractiegcumulated order fertility rates for a specific
age group from the total order-specific fertiligte (TOFR). As earlier shown, it is assumed that

the current fertility will prevail in the future.

Step 6: Define the age distribution of the order-sgcific fertility rates and interpolate to
conventional ages

The goal of this step is first to re-compute thesatp the conventional ones, as opposed to the
upper class limits. While the cumulated order-dipedertility rates apply to the upper class
limits such as 15.5, 19.5, and so on, the propustiever attaining parity and the PPRs only
apply at the midpoints of the classes. Hence iimportant that the age-order rates are
interpolated in order that they may apply to the4moints of the age groups. So as to do this, the
cumulated age-order specific fertility rates ar@ressed in relation to the total order-specific
rates followed by linear interpolation applied dre tgompits of the cumulants. But first, the
proportion of the total order-fertility rate attach by the upper limit of the class are computed for

each parity. Hence, the proportion of the totaleorspecific rate achieved by the upper limit of
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the age group is a summation if the rates up taupgper limit of the age group divided by the
total rate thus

_ JTOFR (i)
sTOFR (i) ©6)

;6.0

Where
sTOFR (i)= the cumulated age-order rate for women of pasiged x to x+5;
45TOFR; ()= the total age-order rate for women of pariaged x to x+45; and

56,10)

= proportion of the total order-specific rate acie@ by the upper limit of the age group.

It is found out that the actual fertility schedugenot linear but rather forms a sigmoid curve.
Therefore, a double negative log referred to asrapit is used to transform the curve into a
linear function. After computing the gompits, thane interpolated to the relevant ages through
an anti-gompit. Hence the above notation of th@e@rons of total order rates by the upper limit
is denoted by an asterisk to indicate the retuigotoventional mid-points thus

|" '_ u,:;.[—lnf_—ln{_1-6‘_T-_=f”H}_="
| | +06.{~tn(-1n(,6,@))} |

(i) =exp| —exp

(7
Where
56,10)
= proportion of the total order-specific rate acieie by the midpoint of the age-group.
In order not to introduce huge than realistic prtipas of women expected to progress to higher
parities, Moultrie and Zaba (2013) suggested that proportion of order-specific fertility
attained by the mid-point of an age group shouldeater than 0.3. Consequently, calculations
that are based a1 'y (i) values less than 0.5 are considered much spaeutaid should thus be
accepted with great caution. This is explainedatais in the next chapter.
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Step 7: Calculate the expected future order increnme

Having shown in step 5 that the additional proporiof women who are expected to attain parity
i between their current age and the end of the detive age by obtaining the difference
betweenisTOFR; (i) andsTOFR; (i), it is now possible to calculate the order inceainexpected

in the future. This difference is the same as tloslyct of ;sTOFR; (i) and the complement of
5.1 x (i) thus

JOR (i)~ TOER (i) = ;TOFR(i).{ 1~ 6.(1))
U (:)

Step 8: Derive projected cumulated parity progressin ratios and projected parity
progression ratios

In order to calculate the projected cumulated PRRes,expected future order increments are
added to the current cumulated PPRs as computédre&inally, the proportion of women in

each age group expected to achieve paigygiven by

M ()= s M (i)+ TOFR(i)-(1-50.(1))

Where

sMy (i)= the proportion of women aged x to x+5 who currehtlyei births;

sTOFRys(i)= the difference between the total age-orderfatevomen of parity aged x to x+45
and the cumulated age-order rate for women ofypaaiged x to x+5,6TOFR; (i)- sTOFR (i));

s x ()= proportion of the total order-specific rate askid by the midpoint of the age-group;
and

sM'x (i)= the proportion of women aged (x;+ 5) who are expected to have haat more births
by the end of their reproductive lives

And the projected PPRs from one parity to the ges¢n by

M (i+1)
S M (#)

sa(f)=
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Where
sM'y ()= the proportion of women currently agetb x + 5 who are expected to have haut
more births by the end of their reproductive livasg

sax (1)= the projected parity progression ratios

3.3.5. Estimation of TFR

Total Fertility Rate was calculated from the progec PPRs approach adding all the cumulated
order-specific fertility rates. Note that all thenculated order rates have already been multiplied
by 5, the class interval. Each cumulated orderisatesummation of all the AOSFRS for parity
(). From this approach, TFR is a summation of al tamulated order fertility rates. This is

represented thus

437FR)s ()= X]-,(TOFR)

Where
TOFR-total order fertility rate; and
45T FRys ()= the total fertility rate for women aged 15-45

The same TFR is also obtained by summing all th&PRs for each age group, summing them

across all the age groups and then multiplying thsn®, the class interval. In this case, this

formula was used

WTFRs ()= 5 T3 (ASFR)

Where
ASFR= age-specific fertility are (BAOSFR(i)); and
TFR= total fertility rate
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4.1.

4.2.

CHAPTER FOUR
FERTILITY LEVELS AND TRENDS

Introduction

This chapter presents the results of the levelstiaamdis of fertility in Kenya on the basis of the
projected PPRs approach. It begins by presentgntomplete or un-projected PPRs for 1999.
Thereafter, the projected PPRs for 1999 are predewntlowed by the observed or incomplete
PPRs for 2009. Later, a comparison between thegeyy PPRs for 1999 and the observed PPRs
for 2009 is done. Last, TFRs are computed frormtlbéhod and compared with the conventional

TFR values.

Unprojected PPRs 1999

The unprojected PPRs are calculated so that thegbed proportions additional order fertility
are added to get the projected PPRs. Having esiaoli from literature that PPRs can be
calculated from numbers or proportions (Brass, 198% first step to the calculation of the
incomplete PPRs was the generation of the propwtm women with at leastchildren. In
order to do that, the number of women in each agepwas cumulated from parityto parityz
(see appendix 5), and dividing the sum by the totahber of women in that age group. This
explains why the proportion of women in age gro6pl® with parity O is 1 (see appendix 1), the
total number of women aged 15-19 with parity 0-4870,817). For the next proportion in the
same age-group, the summation began from 23,433. (As it can be seen from appendix 5,
20.35 percent of women aged 15-19 years had dtledsld (represented by 0.2035). It is from
these proportions that unprojected PPRs are cébclldarable 4.1 below shows the actual

unprojected PPRs calculated from those proportions.
Generally, the table (Table 4.1) shows that PPRydanger women are much incomplete than

the PPRs for older women. This difference is vdearcif women younger than 30 years are

compared with those older than 45 years.
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Table 4.1: Unprojected Parity Progression Ratios

Parit

(i) ' 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 0.203493 0.668701 0.852098 0.942922 0.96077 0.963658 0.964058 0.961376 0.960209 0.957444
1 0.3259 0.5830 0.8078 0.9203 0.9557  0.9656 0.9699 0.9712 0.9717 0.9668
2 0.1466 0.4794 0.7025 0.8494 0.9221  0.9459 0.9562 0.9603 0.9633 0.9613
3 0.2071 0.3883 0.6186 0.7826 0.8721  0.9186 0.9388 0.9460 0.9492 0.9501
4 0 0.3205 0.5391 0.7228 0.8189  0.8844 0.9105 0.9240 0.9325 0.9324
5 0.3070 0.4701 0.6621 0.7727  0.8463 0.8767 0.8950 0.9100 0.9072
6 0.2481 0.4369 0.5932 0.7188  0.8058 0.8422 0.8619 0.8752 0.8775
7 0.2782 0.4043 0.5391 0.6673  0.7549 0.7938 0.8184 0.8282 0.8286
8 0 0.3553 0.4891 0.5999  0.6939 0.7320 0.7586 0.7748 0.7739
9 0.3468 0.4719 0.5652  0.6475 0.6900 0.7036 0.7198 0.7155
10 0.0657 0.4176 0.5202  0.5972 0.6216 0.6313 0.6468 0.6406
11 0 0.4140 0.5094  0.5708 0.5958 0.5987 0.6032 0.6242
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4.3.

The PPRs in Table 4.1 above were calculated bylidigithe proportion for the next parity with

the proportion for the current parity in the sange agroup. For instance, 0.203493/1 (see
appendix 5) gives 0.203493. This means that ab@yte? cent of women aged 15-20 years who
did not have any child proceeded to have 1 chile fiesults in Table 4.1 are consistent with the
observation made by Brass (1985) that fewer wom@grpss to next parity as their ages
increase. As shown in Table 4.1, 67 per cent of eomaged 20-24 who did not have a child
before proceeded to get one child. However, thdse pvogressed to the next parity were 58 per
cent followed by 48 per cent for the next paritgtibonly 28 per cent progressed to parity 8. It is
important to note that unprojected PPRs betwees d5el4 are incomplete while those from 45-
64 are complete. This simply means that women beldwyears would still give birth to

additional children, hence the idea of incompl&&kB.

Projected PPRs 1999

Projected PPRs, which were a key goal of this amalyvere required for two purposes. First,
they were compared with the unprojected PPRs. Thenas to show the proportions of future
fertility that is left out if the unprojected onese used in any analysis. Second, the projected
PPRs for 1999 were required for a comparison withdompleted unprojected PPRs for 2009;
the difference thereof indicate change in fertilgéyels. The calculation of unprojected PPRs is
almost straightforward. However, computing projegtPPRs involves several steps, as it was
shown in the data and methods chapter. The AOSBRputed on the basis of the births in the

past 1 year are shown below.
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Table 4.2: Age-order specific fertility rates

sAOSFR,(i)
Parity
(i) 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TOFR(i)
0
1 0.0734  0.0807 0.0247 0.0060 0.0020 0.0008  0.0005  0.9400
2 0.0312 0.0766  0.0403 0.0125 0.0028 0.0010  0.0007  0.8258
3 0.0039 0.0462 0.0489 0.0210 0.0065 0.0018 0.0005 0.6445
4 0.0009 0.0205 0.0425 0.0271 0.0097 0.0020 0.0011  0.5192
5 0.0000 0.0064 0.0289 0.0295 0.0138 0.0035 0.0016  0.4185
6 0.0000 0.0019 0.0151 0.0286 0.0178 0.0052 0.0021  0.3534
7 0.0000 0.0005 0.0068 0.0218 0.0190 0.0074 0.0023  0.2885
8 0.0000 0.0002 0.0031 0.0135 0.0187 0.0080 0.0027 0.2312
9 0.0000 0.0000 0.0009 0.0061 0.0128 0.0085 0.0024  0.1536
10 0.0000 0.0000 0.0004 0.0032 0.0085 0.0075 0.0027 0.1116
11 0.0000 0.0000 0.0000 0.0012 0.0047 0.0049 0.0023 0.0663
12+ 0.0000 0.0000 0.0000 0.0009 0.0043 0.0073 0.0037 0.0809

The rates were calculated by dividing the numbectoldren born in the past year to women
who had already attained paritypy the total number of women in that age group. iRstance,
from Appendix 3: Births in the Past 12 Months Pdaeg the 1999 Census, 12533 children were
born. Diving this figure by 170,817 (Appendix 1: Wien by Age-group and Parity, Kenya-
1999) gives 0.0734 (see Table 4.2). This is the AR ®r women aged 15-19 who did not have
a child but proceeded to get one in the 12 montksegling the census. Note that the row for
parity O is left blank. This is because if one haser had any birth (that is CEB=0), they cannot
have had any birth in the past 12 months. In otherds, there cannot be current fertility if
lifetime fertility is zero. PPRs help in the studfyfertility behavior by investigating trends ineth

fertility rates specific for each order and age.
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The computed total order fertility rates are simplynmations of all AOSFRs, specific to each
order, across all the age groups. This sum is phgti by 5, which is the class interval (or

simply the age-group). For instance, to get 0.9400able 4.2, all the rates in that row were
summed up and multiplied by 5. The idea is to cateuAOSFRs for the entire age-group, as it
is assumed that all women in that age group expegithat age-order fertility rate for the 5 years
they are in that age group. The rationale is thtta additional fertility achieved by the end of

all successive age-groups till the end of the répctve age are added to the current fertility
level (proportion), it is possible to project adoital parity achieved by the end of the

reproductive period.

The next step was to calculate the order fertdithieved by women up to the time they reached
the upper limit of the current age group. Thesgeprons, again, are specific to birth order and
age (upper class limit). From the explanation abdvaherently implies that each cumulated
order fertility (AOSFR*5) is a proportion of totarder fertility at the end of the row. For
instance, the proportion of order-specific feniléichieved by the end of the first age group (with
mid-point 19.5) is (0.0734*5)/0.9400=0.3903 shownTiable 4.3 below (for the corresponding
age-group and parity. It was explained in the presichapter that the half-year shift is necessary
because the age of the mother was classified aintieeof the census (mid-year) and not the time
of the child’s birth. Again, the first row is lelilank because Table 4.3 is generated from the
previous table (Table 4.2) whose first two was klarable 4.3 simply shows that the proportion
of order fertility achieved by the upper limit @ age group increases with age, and approach
unity as the childbearing age diminishes.
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Table 4.3: Proportion of order fertility achieved by the upper limit of each age group

Parity

(i) 19.5 24.5 29.5 34.5 39.5 44.5 49.5

0

1 0.3903 0.8194 09508 0.9826 0.9932 0.9972  1.0000
2 0.1892 0.6529 0.8972 0.9728 0.9897 0.9960  1.0000
3 0.0305 0.3891 0.7687 0.9315 0.9822 0.9959  1.0000
4 0.0086 0.2057 0.6154 0.8765 0.9695 0.9890  1.0000
5 0.0000 0.0760 0.4213 0.7739 0.9390 0.9806  1.0000
6 0.0000 0.0264 0.2400 0.6451 0.8963 0.9700  1.0000
7 0.0000 0.0082 0.1259 0.5038 0.8331 0.9608 1.0000
8 0.0000 0.0033 0.0698 0.3627 0.7679  0.9418  1.0000
9 0.0000 0.0000 0.0285 0.2261 0.6442 0.9217  1.0000
10 0.0000 0.0000 0.0190 0.1640 0.5451 0.8794  1.0000
11 0.0000 0.0000 0.0019 0.0934 0.4513 0.8240 1.0000
12+ 0.0000 0.0000 0.0000 0.0581 0.3219 0.7703  1.0000

It was realized that the proportions of women attej each parity and the subsequent PPRs are
not based on the upper class limits, but on thepuoidts of the age group. From the above Table
4.3, the distribution forms sigmoid curves as shieslow.
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Figure 4.1: Proportion of order fertility achieved by the upper limit of each age group
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Due to this fact, there was need to first transfdine curves into straight lines then return the
distribution to the mid-points through linear ingelation. This was done by obtaining double
negative natural logarithms (gompits) then linederipolation (factors 0.4 and 0.6) and further
obtaining anti-gompits to return the distributianthe original scale. For instance, from Table
4.4 below, 0.6903= EXP(-EXP(-(0.4*(-LN(-LN(0.3903#D.6*(-LN(-LN(0.8194)))))).

The results are shown in Table 4.4 below. Note filoa the data and methods chapter, Moultrie
and Zaba (2013) suggested that the proportionddrespecific fertility attained by the mid-point
of an age group must be greater than 0.3. ThisasmgWwhy the column with the midpoint 19.5
in Table 4.3 above was omitted, only one valuepfanity 1 was greater than 0.3. Moultrie and
Zaba (2013) meant that in the above example, 30ceet of all women with 1 child aged
between 20-24 must have gotten a second childéotirtie they were aged 22.5 years.
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Table 4.4: Proportion of order fertility achieved by the mid-point of each interval

Parity

(i) 22.5 27.5 32.5 37.5 42.5 47.5

0

1 0.6903 0.9164 0.9736 0.9901 0.9960 0.9999
2 0.4794 0.8290 0.9535 0.9848 0.9941 0.9999
3 0.2034 0.6450 0.8870 0.9694 0.9927 0.9999
4 0.0858 0.4590 0.8009 0.9463 0.9834 0.9998
5 0.2623 0.6591 0.8955 0.9693 0.9998
6 0.1256 0.4951 0.8263 0.9505 0.9998
7 0.0550 0.3440 0.7334 0.9292 0.9997
8 0.0270 0.2249 0.6361 0.8972 0.9997
9 0.1215 0.4888 0.8521 0.9996
10 0.0842 0.3910 0.7874 0.9996
11 0.0302 0.2919 0.7113 0.9995
12+ 0.1944 0.6253 0.9994

After calculating the proportion of order fertiligchieved by the mid-point of each interval, the
next step was to calculate the additional proportsd women attaining parity by the end of
their reproductive period (order increment). Lodlicaorder increment should be a fraction of
the total order fertility rate. In this case, it svabtained simply by multiplying the total order
fertility rate with the complement of the proporti@f the cumulated age-order fertility rate
(AOSFR*5) to the total order fertility rate. Forstance, 0.2912 in Table 4.5 below was obtained
by multiplying 0.9400 with (1-0.6903). This additial or expected future order increment is
what would be added to the unprojected proportionamen with at leastchildren from which

projected PPRs are computed.
Generally, Table 4.4 shows that the proportionrdeofertility achieved by the midpoint of each

age group, just like that achieved by the uppetit limcreases with aged and approaches unity

towards the end of the reproductive period.
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Table 4.5: Additional proportion attaining parity (i) by the end of childbearing

Parity (/) 22.5 27.5 32.5 37.5 42.5 47.5

0

1 0.2912 0.0786 0.0248 0.0093 0.0037 0.0001
2 0.4299 0.1412 0.0384 0.0126 0.0049 0.0001
3 0.2288 0.0728 0.0197 0.0047 0.0001
4 0.2809 0.1034 0.0279 0.0086 0.0001
5 0.1426 0.0437 0.0129 0.0001
6 0.1784 0.0614 0.0175 0.0001
7 0.1892 0.0769 0.0204 0.0001
8 0.0841 0.0238 0.0001
9 0.0785 0.0227 0.0001
10 0.0680 0.0237 0.0000
11 0.0191 0.0000
12+ 0.0303 0.0000

For the projected proportions of women with at{easildren, the same condition of 30 per cent
also applies. Hence from appendix 5, 0.6687 (cpmeding to parity 1, age-group 20-24) was
added to the additional proportion of women attagnparityi by the end of childbearing. For
this example, it means that if 30 per cent of th@senen in the age group 20-24 with parity 1
did not proceed to parity 2 by the time they wegeda22.5 years, they should not be included
calculating the projected proportions of women wathleasti children. To demonstrate this,
there are only 2 values in Table 4.5 for 22.5 agwug midpoint because from Table 4.4,
although there are 4 values, only 0.6903 and 0.4f@4used in the calculation (0.2034 and
0.0858 are less than 0.3).

Generally, Table 4.5 shows that the additional priopn of women who would attain additional
parity by the end of the childbearing period reduagth age. This simply means that as women
get older, they get lesser children. In other wpsaginger women are more likely to get an
additional child as opposed to the older women.
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Table 4.6: Projected proportion of women with i ormore children

Parity

(/) 22,5 27.5 32.5 37.5 42.5 47.5

0 1 1 1 1 1 1

1 0.9599 0.9307 0.9677 0.9701 0.9674 0.9641
2 0.8197 0.8296 0.9062 0.9308 0.9353 0.9352
3 0.7124 0.8099 0.8664 0.8849 0.8942
4 0.5800 0.6802 0.7663 0.8171 0.8395
5 0.5596 0.6484 0.7279 0.7644
6 0.4545 0.5286 0.6226 0.6701
7 0.3530 0.4128 0.5080 0.5644
8 0.3083 0.3919 0.4480
9 0.2130 0.2781 0.3280
10 0.1440 0.1891 0.2263
11 0.1179 0.1407
12 0.0867 0.0838

From Table 4.6, although the first row has beemlbia the previous tables, logic dictates that
every woman must at least have zero children (p&)it The projected PPRs were computed
from the above table. For instance, 0.9599/1 (irs¢ fwo values in the 22.5 midpoint- Table
4.6)=0.9599 below. The second value in Table 4.Tovbewas calculated by diving
0.8197/0.9599 in Table 4.6 above (under 22.5 miapoi

Generally, Table 4.6 shows that the projected ptapoof women at least parityby the end of

childbearing age increases with age and decreatiebith order. Increase of these proportions
with age is a demonstration of near-completionha projected PPRs to be calculated from
them. The proportions decrease with increase th bider because naturally, many children are

born to few children (those women with fewer cleldiare more than those with many children).

42



Table 4.7: Projected parity progression ratios

Parity

(/) 22,5 27.5 32,5 37.5 42.5 47.5

0 0.9599 0.9307 0.9677 0.9701 0.9674  0.9641
1 0.8539 0.8913 0.9364 0.9595 0.9668  0.9699
2 0.8587 0.8937 0.9309 0.9460 0.9562
3 0.8142 0.8399 0.8845 0.9234  0.9389
4 0.8226 0.8461 0.8908 0.9105
5 0.8122 0.8153 0.8554  0.8767
6 0.7767 0.7808 0.8159  0.8422
7 0.7468 0.7714  0.7938
8 0.6909 0.7097  0.7320
9 0.6760 0.6799  0.6900
10 0.6235 0.6217
11 0.7352  0.5960
12

The projected PPRs were compared with unprojecBf@sHor women aged below 50 years as
well as complete PPRs for women aged above 50 yedise same census (1999). Later, the
projected PPRs are compared with the observed RPRe next census. For a clearer vision of
the fertility trends represented by the above satsee Figure 4.2. If the projected PPRs in each
age-group are cumulated by multiplying them fromitga to i+1, Table 4.8 is generated. For
instance, in Table 4.8 below, age group 25-29 amcesponding parity 3, 0.7124 is calculated
by multiplying 0.9307*0.8913*0.8587 in the abovebla4.7.

The projected PPRs in Table 4.7 generally show thatthe time they complete their

childbearing period, the currently younger womeruldchave fewer children. In other words,

fertility would be lower in the future. Table 4.8elbw shows the same trend.
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Table 4.8: Cumulated Projected Parity Progression Btios

Parit

(i) ' 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1 0.9599  0.9307 0.9677 09701 0.9674 0.9641 0.9614 0.9602 0.9574
2 (0.8197) 0.8296  0.9062  0.9308 0.9353 0.9351 0.9337 0.9330  0.9257
3 0.7124  0.8099 0.8664 0.8849 0.8942 0.8966 0.8988  0.8898
4 (0.5800) 0.6802 0.7663  0.8171 0.8395 0.8482 0.8531  0.8454
5 0.5596  0.6484  0.7279 0.7643 0.7838 0.7955  0.7883
6 (0.4545) 0.5286  0.6226 0.6700 0.7015 0.7239  0.7151
7 (0.3530) 0.4128  0.5080 0.5643 0.6046  0.6336  0.6275
8 0.3083  0.3919 0.4480 0.4948 0.5247  0.5200
9 (0.2130) 0.2781 0.3279  0.3753 0.4066  0.4025
10 (0.1440) 0.1891 0.2263  0.2641  0.2927  0.2880
11 0.1179 0.1406 0.1667 0.1893  0.1845
12+ 0.0867 0.0838 0.0998 0.1142  0.1151
CFR 4.731 5.789 6.527 6.858 7.130 7.326 7.259

NB: PPRs in parentheses may not be reliable since the
proportion of order fertility achieved by that age is less
than 0.5

This table generally shows that lesser proportaingomen who were aged less than 45 years of ag@98 would progress to the

next parities by the time they complete their dbéldring, compared to women who were already age@ds and above in during
the 1999 census.
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Table 4.9 compares the projected PPRs (by the &titeachild bearing age) with the current
completed PPRs. The current projectionifo® shows that 97 per cent of the women aged 35-
39, by the time they complete their childbearindl mave proceeded tz= 1. Note that the end of
their reproductive period implies that they woulel éged 45-49. Comparing the projected PPR
0.9701 with the completed 0.9641 (for 45-49), shahghtly higher fertility for the current
(1999) cohort. Progression from the same pa#ty for the 40-44 cohort displays the same
behavior. Moreover, the projected PPRs for higheh order generally show that women who
are currently (1999) below age 45 will have lowertifity by the time they complete their
childbearing compared to women who are have cuyd@B99) completed childbearing. In
other words, lesser proportions of the women ctiydmelow the age of 45 will progress to

higher parities by the time they reach 45 yearsgef.

Table 4.9: Comparison of Projected and Completed Ray progression ratios
Projected Parity progression ratios

Projected Completed

Parity

(i) 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 0.9599 0.9307 0.9677 09701 0.9674 0.9641 0.9614 0.9602 0.9574
1 (0.8539) 0.8913 0.9364 0.9595 0.9668 0.9699 0.9712 0.9717 0.9668
2 0.8587 0.8937 0.9309 0.9460 | 0.9562 0.9603 0.9633 0.9613
3 (0.8142) 0.8399 0.8845 0.9234 | 0.9388 0.9460 0.9492 0.9501
4 0.8226  0.8461  0.8908 0.9105 0.9240 0.9325 0.9324
5 (0.8122) 0.8153  0.8554 0.8767 0.8950 0.9100 0.9072
6 (0.7767) 0.7808 0.8159 | 0.8422 0.8619 0.8752 0.8775
7 0.7468 0.7714 | 0.7938 0.8184 0.8282  0.8286
8 (0.6909) 0.7097 0.7320 0.7586 0.7748 0.7739
9 (0.6760) 0.6799 0.6900 0.7036 0.7198 0.7155
10 0.6235 | 0.6216  0.6313 0.6468  0.6406
11 0.7352  0.5958 05987 0.6032  0.6242

NB: PPRs in parentheses may not be reliable since the
proportion of order fertility achieved by that age is less
than 0.5
By applying the same condition that at least 30geeit of women must have progressed to the

next parity by the time they attain the midpoinead is implicitly expected that 60 per cent
(30*2) should have done the same by the time tlcbjese the upper limit age of the age-group.
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Figure 4.2: Projected PPRs by age group and parityKenya 1999
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The above graph simply shows that fewer women waaarrently below 45 years of age will
be progressing to higher parities (will be gettaaglitional children) by the time they complete
their reproductive age. The same is depicted iffigluge below.

Figure 4.3: Cumulated projecetd PPRs by age groupral parity, Kenya 1999
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4.4.Unprojected PPRs 2009
The aim of Table 4.10 below was to compare thogelseprojected in 1999 with the ones observed D920 he values are computed

from appendix 2 in which proportions of women wahleast parityi+1 are divided with those with parity(see appendix 8for
instance, in Table 4.10, 0.1489 (group 15-19 amdyp@) is obtained by dividing 0.1490/1 in appendi (corresponding age group
and parity). Figure 4.4 shows this comparison.

Table 4.10: Observed/unprojected Parity ProgressioRatios, 2009

Parit

(/) ! 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 0.148992 0.614857 0.843204 0.926741 0.955981 0.963907 0.969312 0.966713 0.965557 0.961874
1 0.2980 0.5796 0.7764 0.8940 0.9392 0.9552 0.9636 0.9646 0.9644 0.9619
2 0.2774 0.4696 0.6562 0.7867 0.8686 0.9070 0.9333 0.9499 0.9557 0.9603
3 0.3879 0.4331 0.5902 0.7290 0.8034 0.8540 0.8931 0.9214 0.9408 0.9470
4 0 0.4039 0.5053 0.6713 0.7630 0.8118 0.8438 0.8870 0.9125 0.9245
5 0.4815 0.4808 0.6263 0.7276 0.7857 0.8102 0.8536 0.8785 0.8970
6 0 0.4485 0.5505 0.6674 0.7456 0.7748 0.8124 0.8391 0.8588
7 0.4800 0.5418 0.6301 0.7092 0.7386 0.7664 0.7877 0.8169
8 0 0.4681 0.5282 0.6278 0.6674 0.7037 0.7310 0.7563
9 0.5234 0.5417 0.6114 0.6482 0.6696 0.6810 0.6944
10 0.5210 0.5012 0.5585 0.5843 0.5990 0.6105 0.6201
11 0.5843 0.5261 0.5550 0.5852 0.5961 0.5959 0.5954
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4.5.Projected PPRs Versus Unprojected PPRs 1999
The figure below shows that the projected PPRshagleer than the unprojected PPRs for the

same census. The gap in the two curves repredemtextent of incompleteness of the ratios
across the age groups. It can be seen that PPRgofmger women are more incomplete

compared to older women (all under 45 years).

Figure 4.4: Projected and unprojected PPRs for alhge groups, 1999
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4.6.Projected PPRs 1999 versus Observed PPRs 2009: Arzarison
It was found out that there was not much differemesveen the projected PPRs for 1999 and the

observed PPRs for the next census (Figure 4.55 Whs concluded after the 1999 age cohort
aged 35-39 was compared with itself in 2009 whey there aged 45-49. For instance, the 1999
projected PPR of 0.9701 for the cohort aged 3532999 (see appendix 7a) did not deviate
much from observed complete PPR value of 0.969&h®same cohort now aged 45-49 in 20009.
Figure 4.5 also shows similar comparison curvesbéained by Mutakwa (2012) for Malawi and

Zimbabwe, as shown appendix 6 (2). Figure 4.6 atsopares corresponding age cohorts. The
age cohort 40-44 (2009) was selected since theglarest about to complete their childbearing

period, hence would give close to complete PPRairAgiot much difference in fertility levels
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was found. However, it is expected that there wdagldvider gaps between the projected and the

observed fertility levels for much younger cohamtso have not yet completed childbearing.
Figure 4.5: Comparison Between the projected and a@erved cohort PPRs in successive censuses (a)
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Figure 4.6: Comparison between the projected and @erved cohort PPRs in successive censuses (b)
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4.7.Estimation of the TFR
As Table 4.11 shows, the TFR from projected PPR&ogefor 1999 was 4.6. On the other hand,

KNBS (1999) estimated the TFR for the same year.&gon the basis of the KDHS) or 5.4 (on
the basis of the census). In the same way, whdel'#R level published by KNBS for 2009 was
4.6 (KDHS), the projected PPRs method led to TFRl.df For both censuses, the absolute
difference between the conventional and the prege®@PRs approach is 0.2. Hence the two

TFRs are comparable suggesting the appropriatehéiss new method in the case of Kenya.

This also fits into Retherford’s et al (2013) carstbn that the PPRs TFR should be less than
that derived from conventional PPRs. In their sta@ifertility levels in Philippines using PPRs,
they established that the absolute difference w89.0rhe PPRs TFR was 3.18 while the
conventional TFR 3.57. The fact that this methoedusensus data and obtained TFR of 4.6 for
1999 implies that the 1998 KDHS TFR of 4.8 may hbhgen the appropriate one, as compared
to the census-based TFR of 5.4. This is becauswding to Retherford et al (2013), the PPRs
should be lower than the conventional TFR level.
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Table 4.11: Estimation of TFR from TOFRs and ASFRs1999

sAOSFRx(/)
Parity
1] 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TOFR(i)
0
1 0.0734 0.0807 0.0247 0.0060 0.0020 0.0008 0.0005 0.9400
2 0.0312 0.0766 0.0403 0.0125 0.0028 0.0010 0.0007  0.8258
3 0.0039 0.0462 0.0489 0.0210 0.0065 0.0018 0.0005  0.6445
4 0.0009 0.0205 0.0425 0.0271 0.0097 0.0020 0.0011  0.5192
5 0.0000 0.0064 0.0289 0.0295 0.0138 0.0035 0.0016  0.4185
6 0.0000 0.0019 0.0151 0.0286 0.0178 0.0052 0.0021  0.3534
7 0.0000 0.0005 0.0068 0.0218 0.0190 0.0074 0.0023  0.2885
8 0.0000 0.0002 0.0031 0.0135 0.0187 0.0080 0.0027 0.2312
9 0.0000 0.0000 0.0009 0.0061 0.0128 0.0085 0.0024 0.1536
10 0.0000 0.0000 0.0004 0.0032 0.0085 0.0075 0.0027 0.1116
11 0.0000 0.0000 0.0000 0.0012 0.0047 0.0049 0.0023 0.0663
12+ 0.0000 0.0000 0.0000 0.0009 0.0043 0.0073 0.0037 0.0809
ASFR 0.1095 0.2328 0.2117 0.1715 0.1206 0.0579 0.0227 4.6335 (TFR)

Table 4.12: Estimation of TFR from TOFRs and ASFRs2009

sAOSFRx(i))
Parity
(i) 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TOFR(i)
0
1 0.0425 0.0761 0.0309 0.0080 0.0019 0.0008 0.0002 0.8021
2 0.0127 0.0659 0.0486 0.0204 0.0059 0.0012 0.0003 0.7755
3 0.0028 0.0357 0.0472 0.0291 0.0123 0.0029 0.0008 0.6534
4 0.0014 0.0166 0.0392 0.0317 0.0159 0.0047 0.0012 0.5541
5 0.0000 0.0059 0.0234 0.0297 0.0186 0.0062 0.0016  0.4272
6 0.0000 0.0046 0.0122 0.0256 0.0200 0.0077 0.0025 0.3625
7 0.0000 0.0000 0.0049 0.0154 0.0185 0.0086 0.0029 0.2517
8 0.0000 0.0000 0.0041 0.0097 0.0160 0.0098 0.0036 0.2153
9 0.0000 0.0000 0.0000 0.0043 0.0089 0.0080 0.0030 0.1210
10 0.0000 0.0000 0.0000 0.0020 0.0054 0.0061 0.0025 0.0801
11 0.0000 0.0000 0.0000 0.0009 0.0028 0.0039 0.0019 0.0470
12+ 0.0000 0.0000 0.0000 0.0012 0.0027 0.0051 0.0034 0.0613
ASFR 0.0594 0.2047 0.2106 0.1778 0.1288 0.0650 0.0239 4.3512 (TFR)
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Table 4.13: Comparison of the projected PPRs TFR ahthe conventional TFR

Projected PPRs TFR | Conventional TFR | Absolute Difference

1999 4.6 4.8 0.2

2009 4.4 4.6 0.2

4.8.

Comparison with Past Works
Assuming that different methods should arrive at same PPRs, Table 4.14 below shows how

this study builds up on past work. The values 884 census in column 3 are obtained by
calculating the averages for PPRs for each partypss age groups 15 to 49 from the
unprojected PPRs table, while column 4 is derivednfthe projected PPRs table. Note that
Kimani used the method used by Feeney (1989). Mui{@013) also used the period PPRs
approach. The author here uses both the projeatdduaprojected PPRs approaches. The
differences are explained by the different assuongtfor each method and whether the PPRs are

based on completed fertility or not.
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Table 4.14: Comparison of PPRs from/with past studis

i | 1993 KDHS 1999 Census (Author- | 1999 Census 2003 KDHS 2003 KDHS 2009 Census (Author-
(Mutuku) unprojected) (Author-projected) | (Mutuku) (Kimani) unprojected)

1|0.786 0.788 0.923 0.739 0.877 0.7723

210.703 0.715 0.726 0.601 0.864 0.6998

3]0.624 0.675 0.692 0.480 0.789 0.6701

41 0.520 0.599 0.512 0.417 0.770 0.6665

The aim of the above comparison was to check whdéfleefertility trend line followed what is known the literature. On this basis,
it would be expected that there would be a dedhribe proportions of women who progressed to tad parities between 1993 and
1999. This should have been followed by a trend Vilmose slope is close to zero, since the TFR998,12003 and 2009 were 4.7,
4.9 and 4.6 respectively. However, this expecteddiis not seen in Table 4.14. The disparity inrdseilts (expected curve) could be
as a result of the fact that the scholars usedréifit methods or incomplete PPRs. Hence thereers toeensure that all calculations
for PPRs are based on completed fertility, or aties projected. All other methods, including tHe liable approach, should device

ways in which expected future order increment edus the current analyses.
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4.9.Discussion of Results
The TFR values obtained using the projected PPRBadend the conventional approach are a

subject of discussion. Clearly, the two approadtesot yield same results. Although the values
are not very far apart from each other (from sistfi comparison), this study offers two

possibilities. First, as Preston et al (2001) nateglatively small sample size may lead to invalid
results. In this case, the use of the 10 per @anpte of all the households used in this study may

have contributed to this variation.

In addition, there was an underestimation of théhbiin the past 12 months. Since the census
guestionnaire did not include the day of birth, ilas considered a more acceptable
underestimation to exclude births betweeff-34% August than to include all the births from
August £'— 23 This study considers the exclusion of childrembia the last 7 days of August

as one of the possible causes of the discreparityeitwo TFRs.

Generally, the results obtained from this studyc@maparable with those published in the 1999
analytical report on fertility and nuptiality. Theeis no much difference between the results
obtained in table 4.1 and appendix 9. In other wptlde unprojected PPRs for 1999 from this
study approach are generally the same as the inempPPRs from the analytical report on
fertility and nuptiality for the same year (if ate presented in 4 decimal places). For instance,
for this study approach, the PPRs for age-group$9l&nd 40-44 representing progression from
parity 0 to 1 were 0.2035 and 0.9637 respectivEhe corresponding PPRs in the analytical
report were 0.204 and 0.963.

Further, the AOSFRs from the study approach werapawable with those published in the

analytical report for the same year. This was doneomparing table 4.2 and appendix 10. From
the comparison, it emerged that the AOSFR fromstiiely approach for age group 15-19 and
birth order 1 was 0.0734. On the other hand, theesponding rate in the analytical report was
0.077. It was shown that the summation of all titaltorder fertility rates should give rise to the

total fertility rate. From the analytical reporhig total implied that the TFR from AOSFRs

should have been 5.0, though the study approacte wehs 4.6. This discrepancy was explained
by the fact that the analytical report included-ggaeup 10-14 as shown in appendix 10.
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Lastly, as it was expected, the unprojected PPR&bie 4.1 were exactly the same as the
projected PPRs in table 4.7 for the age-group 45748s simply meant that proportions of
women who were aged 45 to 49 years in 1999 progigé®m one parity to the next would be

the same by the time they complete their childimggpieriod.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1.Introduction

This chapter presents a summary of the study, asimei and recommendations. These are based

on the study findings.

5.2.Summary

The main aim of this study was to analyze trendtlawels of fertility in Kenya using the PPRs.

Specifically, the projected PPRs method devisedBlass (1985) was applied. The research
guestion for the study was whether the TFR compfrad the projected PPRs approach is the
same as the one from the conventional method.igrptiocess, various objectives were achieved.
First, PPRs for women who have completed child ibgawere calculated and for younger

women projected forwards. Second, it was determthatithe projected PPRs for 1999 did not
differ much from the observed PPRs 2009. FinallyRTirom the projected PPRs approach was

calculated and compared to that from the conveatiorethod.

Extensive review of literature showed that gengrddPRs are a more appropriate method of
studying fertility since they do not only brealdibwn to its components but also investigate the
life-long fertility experience of a cohort of womehthe same age. Above all, PPRs are the most
effective method of studying fertility behavior anquantitative perspective. Although they are
used to study the family building process suchrasffirst marriage to first birth and from one
birth to the next, this study began its analyssrirparity 1 to the maximum parity achievable.
Among all other PPRs approaches such as period BRRénstantaneous PPRs, the projected

PPRs approach was preferred due to its possibieypmintributions in the case of Kenya.

Data was obtained from 1999 and 2009 censusessdimples size was 10 percent of all the
households in Kenya in 1999 and 2009. The main odetf analysis was the projected PPRs
approach as proposed by Brass (1985) and improy&dolltrie and Zaba (2013). Comparisons
were made between the completed PPRs and the ao@®jPPRs in 1999 as well as between
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projected PPRs for 1999 and observed PPRs in 20084 same age cohort. Graphical methods
were used to make the comparisons clearer. Fuiké€,was computed and compared from that
obtained from other methods. Finally, this studynpared its results with those obtained from

other methods.

5.3.Conclusions

The whole question of projected PPRs begins froenfélet that the traditional PPRs are known
to be incomplete: the proportions of women who hasteyet competed childbearing, proceeding
from one parity to the next, are expected to changhkie time. To offer answers to the research
guestion, this study undertook to accomplish thHéowong: calculation of incomplete PPRs,

calculation of projected PPRs, comparison betwéenprojected and the observed PPRs for
1999 and 2009 censuses respectively, calculatidheofesultant TFR and the comparison of the

latter with the TFR computed from the conventioh8FRs method.

It was found out that the TFRs from the project®RB approach were 4.6 and 4.4 for 1999 and
2009, the official TFRs for the same years, basedKbDHS, were 4.8 and 4.6 respectively. It
was shown that indeed, the results obtained franptbjected PPRs approach, both actual PPRs
and TFR, are comparable (close) to those obtaised)wther methods. The findings were also

similar to what Mutakwa found out in Zimbabwe bybjing the same approach.

The results of this study show that proportionsvofnen progressing to higher parities decline
with age of the woman. It is also in line with fégéure which shows that the TFR computed from

PPRs is lower than the TFR computed from the cotiweal approach.

In the final analysis, the study met all the ohjexg. First, the PPRs for women who had
completed child bearing were determined and PPRghi® younger women were projected.
Second, the projected PPRs for 1999 were compaitbdtme observed PPRs in 2009 for the
same age cohorts. Last, TFR was computed from rithjegbed PPRs approach and compared

with that obtained from the conventional approach.
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5.4. Recommendations

54.1. Recommendations for Policy

More than one method should used in the calculatibFR in Kenya. This enables policy
makers to compare the results obtained from alhtb&hods for a more informed understanding
of the fertility levels in the country.

There is need to project fertility trends and lsviel the future in Kenya especially for planning

purposes. The projected PPRs approach would beluisehis regard.

From the data and methods chapter, it was evidaitin selecting the births in the past 12
months, those that occurred between August 24 apdeSiber were not captured. This may
have led to the variation seen in the TFRs; indeées expected that the TFR from the projected
PPRs method to be lower due to the exclusion ofeth@rths. The KNBS should consider

including the day of the birth of the last childtire enumeration form or questionnaire.
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54.2. Recommendations for Further Research

Vi.

Although the projected PPRs approach can estatokslls using one census, it would be more
useful to use several data points for a more inéotrinend analysis. Future studies could apply
the method on all the census data sets in Kenyaandre critical analysis of the deviation of

the projected PPRs from the observed ones carued o

This study mainly compared the TFRs from the prte@dPRs method and the conventional
ASFRs-based method. It is suggested that futureares may focus on the results obtained

using the different approaches of calculation oRBP

In addition, the focus of this study was on thegpession from parityi) to parity (+1).

However, it was shown that family building begirisnzarriage (in most cases). It is suggested
that the projected PPRs method or any other PPR®agh is used to study progression from
marriage to first birth in Kenya. Moreover, the aatputs for such a study should be defined in

advance.

It would be important to study the situation of pegital births in Kenya, hence progression
from first birth to marriage and the trends overdi This would answer the question whether the
proportions of progression from fist birth to mage have increased with time or otherwise.

Potential difficulty in such a study would be thefidition of marriage in Kenya.

Since the projected PPRs approach has not beenimdeehya sufficiently, there is need to
apply the method in many censuses in order thatffectiveness may be more appropriately
assessed. This study mainly used 1999 data sstratommended that at least two successive
data sets are always applied in applying the metAdas enables the analyst to compare
estimates so obtained with the true observed values

Due to the weakness of this study that led to #wdusion of births in the last 7 days of August,
it is recommended that weights are applied to tleatm of birth of the last child. This would
enable the analyst to estimate roughly how mantghdimay have occurred in that period, in
cases where the date (day) of birth is not incluaked question.
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APPENDICES

Appendix 1: Women by Age-group and Parity, Kenya-199

Age 5yr grps

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 Total
Parity 0 136057 | 49736 17751 4796 2850 1889 1509 1323 943 917 217771
1 23433 41866 19651 6317 3094 1725 1217 949 644 685 99581
2 9666 30464 24576 10979 5195 2617 1718 1270 812 772 88069
3 1317 17162 22134 13466 7865 3723 2296 1658 1082 957 71660
4 344 7404 16550 13436 9716 4859 3156 2207 1365 1231 60268
5 0 2420 10258 11838 9983 5714 3957 2818 1697 1576 50261
6 0 806 5124 9435 9544 6108 4439 3319 2141 1888 42804
7 0 192 2368 6342 8118 6211 4885 3761 2579 2317 36773
8 0 74 1036 3789 6515 5857 5040 4092 2800 2533 31736
9 0 0 373 1916 4248 4680 4268 3810 2700 2467 24462
10 0 0 185 997 2649 3462 3594 3335 2450 2230 18902
11 0 0 13 419 1409 2203 2387 2292 1780 1494 11997
12 0 0 0 226 741 1425 1642 1575 1267 1200 8076
13 0 0 0 41 358 782 940 898 707 617 4343
14 0 0 0 29 217 352 478 473 392 333 2274
15 0 0 0 0 86 176 260 239 169 159 1089
16 0 0 0 0 40 85 98 116 92 97 528
17 0 0 0 0 12 47 38 44 29 34 204
18 0 0 0 0 9 63 62 74 50 41 299
Total 170817 | 150124 | 120019 | 84026 72649 51978 41984 34253 23699 21548 771097

Source: Kenya National Bureau of Statistics, KNBS
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Appendix 2: Women by Age-group and Parity, Kenya-209

Age 5yr Grps

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 Total
Parity 0 174084 | 77331 26022 9199 4423 2641 1960 1588 1224 1145 299617
1 21396 51894 31287 12333 5837 3160 2252 1633 1220 1101 132113
2 6563 37954 37351 22186 11854 6264 3977 2230 1466 1102 130947
3 1542 19051 29218 22185 15404 8924 5950 3320 1873 1414 108881
4 977 8676 20818 19612 14924 9821 7766 4400 2604 1908 91506
5 0 3048 11041 14967 13084 9080 7966 5057 3300 2407 69950
6 0 2831 5639 11277 11624 8468 7655 5529 3837 2959 59819
7 0 0 2384 6328 8629 7216 6885 5595 4248 3295 44580
8 0 0 2201 3980 6936 6550 6472 5438 4241 3583 39401
9 0 0 0 1669 3558 4293 4568 4268 3676 3398 25430
10 0 0 0 878 2098 2982 3499 3468 3057 2933 18915
11 0 0 0 397 999 1679 2040 2092 1936 1937 11080
12 0 0 0 558 1109 1046 1372 1439 1291 1336 8151
13 0 0 0 0 0 486 716 794 721 691 3408
14 0 0 0 0 0 261 345 406 373 389 1774
15 0 0 0 0 0 132 204 216 217 189 958
16 0 0 0 0 0 169 241 100 116 103 729
17 0 0 0 0 0 0 0 48 53 52 153
18 0 0 0 0 0 0 0 85 84 90 259
Total 204562 | 200785 | 165961 | 125569 | 100479 | 73172 63868 47706 35537 30032 1047671

Source: Kenya National Bureau of Statistics, KNBS
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Appendix 3: Births in the Past 12 Months Precedinghe 1999 Census

Age 5yr grps

15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
CEB 1 12533 12112 2966 502 145 39 22 28319
2 5338 11497 4841 1050 202 54 28 23010
3 672 6939 5873 1763 475 92 22 15836
4 153 3072 5106 2278 702 105 48 11464
5 0 955 3468 2480 1004 181 68 8156
6 0 280 1812 2406 1290 271 89 6148
7 0 71 815 1832 1380 383 95 4576
8 0 23 369 1138 1361 418 113 3422
9 0 0 105 510 933 443 101 2092
10 0 0 51 272 618 388 113 1442
11 0 0 3 102 345 257 98 805
12 0 0 0 60 161 172 77 470
13 0 0 0 11 77 111 44 243
14 0 0 0 8 43 46 17 114
15 0 0 0 0 14 22 12 48
16 0 0 0 0 11 12 5 28
17 0 0 0 0 3 8 0 11
18 0 0 0 0 1 6 1 8
Total 18696 34949 25409 14412 8765 3008 953 106192

Source: Kenya National Bureau of Statistics, KNBS
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Appendix 4: Births in the Past 12 Months Precedinghe 2009 Census

Age 5yr Grps
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
Parity 1 8691 15277 5131 1001 194 60 13 30367
2 2592 13231 8072 2566 592 91 21 27165
3 578 7164 7834 3648 1231 212 49 20716
4 289 3328 6513 3982 1598 347 79 16136
5 0 1180 3888 3734 1865 454 104 11225
6 0 919 2022 3210 2008 563 160 8882
7 0 0 815 1928 1861 632 186 5422
8 0 0 675 1215 1607 714 228 4439
9 0 0 0 538 895 584 193 2210
10 0 0 0 253 543 446 160 1402
11 0 0 0 107 280 284 120 791
12 0 0 0 147 268 181 100 696
13 0 0 0 0 0 85 50 135
14 0 0 0 0 0 59 27 86
15 0 0 0 0 0 19 17 36
16 0 0 0 0 0 26 21 47
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
Total 12150 41099 34950 22329 12942 4757 1528 ‘ 129755 |

Source: Kenya National Bureau of Statistics, KNBS
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Appendix 5: Proportions of women who have alreadytéained parity i (unprojected)

Parit

(i) ! 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 1 1 1 1 1 1 1 1 1 1

1 0.2035 0.6687 0.8521 0.9429 0.9608 0.9637 0.9641 0.9614 0.9602 0.9574
2 0.0663 0.3898 0.6884 0.8677 0.9182 0.9305 0.9351 0.9337 0.9330 0.9257
3 0.0097 0.1869 0.4836 0.7371 0.8467 0.8801 0.8942 0.8966 0.8988 0.8898
4 0.0020 0.0726 0.2992 0.5768 0.7384 0.8085 0.8395 0.8482 0.8531 0.8454
5 0 0.0233 0.1613 0.4169 0.6047 0.7150 0.7643 0.7838 0.7955 0.7883
6 0 0.0071 0.0758 0.2760 0.4673 0.6051 0.6700 0.7015 0.7239 0.7151
7 0 0.0018 0.0331 0.1637 0.3359 0.4876 0.5643 0.6046 0.6336  0.6275
8 0 0.0005 0.0134 0.0883 0.2241 0.3681 0.4480 0.4948 0.5247 0.5200
9 0 0 0.0048 0.0432 0.1345 0.2554 0.3279 0.3753 0.4066  0.4025
10 0 0 0.0016 0.0204 0.0760 0.1654 0.2263 0.2641  0.2927 0.2880
11 0 0 0.0001 0.0085 0.0395 0.0988 0.1406 0.1667 0.1893  0.1845
12+ 0 0 0 0.0035 0.0201 0.0564 0.0838 0.0998 0.1142 0.1151

Source: Computed by the Author
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Appendix 6: Values for Projected Graphs
a. Projected PPRs

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 0.9599 09307 0.9677 0.9701 0.9674 0.9641 0.9614 0.9602 0.9574
1 0.8539 0.8913 0.9364 0.9595 0.9668 0.9699 0.9712 0.9717  0.9668
2 #N/A 0.8587 0.8937 0.9309 0.9460 0.9562 0.9603 0.9633  0.9613
3 #N/A 0.8142 0.8399 0.8845 0.9234 0.9388 0.9460 0.9492  0.9501
4 #N/A #N/A 0.8226  0.8461 0.8908 0.9105 0.9240 0.9325 0.9324
5 #N/A #N/A 0.8122 0.8153 0.8554 0.8767 0.8950 0.9100  0.9072
6 #N/A #N/A 0.7767 0.7808 0.8159 0.8422 0.8619 0.8752 0.8775
7 #N/A #N/A #N/A 0.7468 0.7714 0.7938 0.8184 0.8282  0.8286
8 #N/A #N/A #N/A 0.6909 0.7097 0.7320 0.7586 0.7748  0.7739
9 #N/A #N/A #N/A 0.6760 0.6799  0.6900 0.7036  0.7198  0.7155
b. Cumulated projected PPRs
20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
0 1 1 1 1 1 1 1 1 1
1 0.9599 09307 09677 0.9701 0.9674 09641 0.9614 0.9602 0.9574
2 0.8197 0.8296 0.9062 0.9308 0.9353 0.9351 0.9337 0.9330  0.9257
3 #N/A 0.7124 0.8099 0.8664 0.8849 0.8942 0.8966  0.8988  0.8898
4 #N/A 0.5800 0.6802 0.7663 0.8171  0.8395 0.8482 0.8531  0.8454
5 #N/A #N/A 0.5596  0.6484  0.7279  0.7643 0.7838  0.7955  0.7883
6 #N/A #N/A 0.4545 0.5286  0.6226  0.6700 0.7015 0.7239  0.7151
7 #N/A #N/A 0.3530 0.4128 05080 0.5643 0.6046 0.6336  0.6275
8 #N/A #N/A #N/A 0.3083  0.3919  0.4480 0.4948 0.5247  0.5200
9 #N/A #N/A #N/A 0.2130 02781 0.3279  0.3753  0.4066  0.4025

Appendix 6 (2): Comparison of projected and obsena PPRs for the same age cohort in
successive censuses, Malawi and Zambia
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Appendix 7: Values for Comparison Graphs
a. Comparing cohorti=5 & i=7
Projected '99 (35- Observed '09 (45-

39) 49)
0 0.9701 0.9693
1 0.9595 0.9636
2 0.9309 0.9333
3 0.8845 0.8931
4 0.8461 0.8438
5 0.8153 0.8102
6 0.7808 0.7748
7 0.7468 0.7386
8 0.6909 0.6674
9 0.6760 0.6482

b. Comparing cohorti=4 & i=6

Projected '99 (30- Observed '09 (40-

34) 44)
0 0.9677 0.9639
1 0.9364 0.9552
2 0.8937 0.9070
3 0.8399 0.8540
4 0.8226 0.8118
5 0.8122 0.7857
6 0.7767 0.7456

c. Comparing projected and unprojected PPRs, 1999
Projected Unprojected

20-24 0.9409774 0.4091553
25-29 0.8823762 0.5090137
30-34 0.8607498 0.6504162
35-39 0.7990865 0.7402636
40-44 0.793085 0.7995346
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Appendix 8: Unprojected proportions of women with d leasti children, 2009

Parity (i) 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64

0 1 1 1 1 1 1 1 1 1 1

1 0.1490 0.6149 0.8432 0.9267 0.9560 0.9639 0.9693 0.9667 0.9656 0.9619
2 0.0444 03564 0.6547 0.8285 0.8979  0.9207 0.9341 0.9325 0.9312 0.9252
3 0.0123 0.1674 0.4296 0.6518 0.7799 0.8351 0.8718 0.8857 0.8900  0.8885
4 00048 0.0725 0.2536 0.4752 0.6266 0.7132 0.7786 0.8161 0.8373 0.8414
5 0 0.0293 0.1281 0.3190 0.4781 0.5789 0.6570 0.7239 0.7640 0.7779
6 0 0.0141 0.0616 0.1998 0.3479 0.4548 0.5323 0.6179 0.6711 0.6978
7 0 0 0.0276 0.1100 0.2322 0.3391 0.4124 0.5020  0.5632 0.5992
8 0 0 0.0133 0.0596 0.1463  0.2405 0.3046 0.3847 0.4436 0.4895
9 0 0 0 0.0279 0.0773 0.1510 0.2033 0.2707 0.3243 0.3702
10 0 0 0 0.0146 0.0419 0.0923 0.1318 0.1813 0.2208 0.2571
1 0 0 0O 0.0076 0.0210 0.0516 0.0770 0.1086 0.1348 0.1594
12+ 0 0 0O 0.0044 0.0110 0.0286 0.0451 0.0647 0.0803 0.0949

Source: Computed by the Author
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Appendix 9: Incomplete PPRs for 1999 from the analycal report on fertility and nuptiality

1999 PPRs 15-19 20-24 2529 30-34 3539 40-44 4549
Oto1 0.204 0.668 0.852 0.943 0.960 0.963 0.965
1102 0.328 0.585 0.808 0.921 0.957 0.966 0.970
2103 0.150 0.478 0.659 0.850 0.921 0.948 0.956
3tod 0.199 0.394 0.619 0.784 0.872 0.919 0.938
410 5 0.331 0.538 0.719 0.819 0.882 0.911
Eto 6 0.253 0.478 0.661 0772 0.845 0.879
Gto 7 0.257 0.432 0.594 0.721 0.803 0.839
7108 0.267 0.403 0.541 0.666 0.755 0.793
Bto9 0.340 0.492 0.605 0.697 0.737
9to 10 0.360 0.462 0.564 0.652 0.686

Source: KNBS 1999: KPHC Analytical Report on Faytiand Nuptiality Vol. IV, p. 20

Appendix 10: Age-Order Specific Fertility Rates for1999 from the analytical report on fertility and nuptiality

Age Birth order

group Total 1 2 3 4 5 B 7 g 8 10+
10-14 0.028 0.028  0.001

15-19 0.116  0.077 0.033 0.004 0.001

20-24 0.249 0.087 0.081 0.050 0.021 0.007 0.002 0.001 G000

25.29 0.226 0.027 0.044 0.051 0.046 0.030 0.016 0.007 0.003 ¢.001 0.001
30-34 0.182 Q007 0.013 0.022 0.029 0.032 0.030 0.022 0.014 0.007 0.008
35-39 0,129 Q002 0004 0007  0.011 0.015 0018  0.021 0.012  0.014  0.018
40-44 0.061 0.001 0.001 p.002 0003 0004 Q005 0.007 0009 0008 0020
45-45 0.022 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0,003 0.008
Tatal {X5) 5.070 1.148 0.892  0.681 0580 0450 0.375 0300 0.240 0170  0.265

Source: KNBS 1999: KPHC Analytical Report on Faytiand Nuptiality Vol. IV, p. 24
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