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Summaury of Findings: -

In this thesis, first of all | have tried to deda&iwhat is demography and different ways to
collect demographic data. Then, | have applied sofrtbe demographic techniques to the

population of Pakistan. Here are my findings:

» First of all, | have considered the infant mortalit Pakistan and applied the test of
hypothesis along with 2 x 2 table to show that ¢hes a difference of
facilities/services given by the government to tinkan and rural area’s population
and find out the results of z and chi-square testis p-value. The results indicate
that there is really a huge difference of polidetween urban and rural areas of
Pakistan and | have found the p-value 0.00001 whkiedw our hypothesis is highly
significant. | have noticed that since only the 368the population is residing in the
urban areas but still urban areas are under coasiole all the times while the rest

65% areas having the less attention by the governmstitutions.

» Secondly by using the data given by Federal Buodeitatistics, Pakistan | have set
up different life tables for the total populatiarrban and rural population and for the
male and females population of Pakistan. The reshibw that the life expectancy at
birth in urban area (68.7 years) is 6% higher thiaa rural areas (64.3 years).
Similarly, the probability of dying at the first agnterval is also 10% smaller in the
urban area then the rural one (i.e. 0.06444 & @@7for urban and rural
respectively). Moreover, the female life expectaatchirth (68.4 years) is found to be

7% higher than the male life expectancy (64.3 years

» Third, | have applied decomposition technique idtrced Kitawaga (1955) to see
how much of the difference between death ratesrlraru and rural population is
attributable to differences in their age distribng. The results shows that the
original difference between the urban and ruralutegmon is -0.00210 (by equation
7.2) while the contribution of age compositiondfetiences and contributions of age
specific rate differences are -0.00052807 & -0.0@ER respectively (by equation
7.3). Further, the proportion of difference atttddle to differences in age
composition is found to be 25% whereas the proportif difference attributable to
differences in rate schedules is 75% which shows llbth parts are contributing in

the same direction to the difference.
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> Lastly | have tried to make a population forecastiar Pakistan. For this, a few
methods has been discussed and have made a fdrgaashg the compound rate of
growth method and cohort component method. Accgrdm the first method, it
shows that there might be 294.96 million populaiiothe year 2032 (equation 8.13)
whereas the second method states that it mighttBeéd2 million in the year 2031
(equation 8.14). It seems reasonable to say tlaegtimates found by the cohort
component method are more reliable than the angrothethod as the cohort

component is now the only method on which demoggegphre relying much.
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1. Introduction to Demography:-

“Demography is the social science that is definedhas scientific study of the size,
composition and the distribution of the human papahs and their changes resulting from
fertility, mortality and migration. Demography isorcerned with how large or small
populations are, and how populations are composedr@ding to age, sex, marital status,
race and some other characteristics. Similarly, hbe populations are distributed in a

physical space (e.g. in urban and in rural regions)

Demography is also interested in the changes awee in size, composition and the
distribution of human populations, and how thesiltefrom processes of fertility, mortality
and the migration. The fertility, mortality and magion are all three basic processes of a
demographic development. When-ever the populatidmnge in size, composition, or

distribution; the changes depend solely on onearerof the three demographic processes.

In other words, Demography is the study of manyhef most important events in our lives
and we are very much involved in these events dls Weere are only two times in our life
when we will have an almost 100 percent changeeofcbidentified by name and listed in
our local newspaper. When we are born or when weTdiese are events that demographers
study. Similarly another extremely important evienthe lives of many of us include getting
married and also for some of us, getting divordatese are the additional aspects that are
studied by the demographers. Further, another itapbevent that almost everyone is doing
at least once in life is to move from one residetocanother. So, demographers also study
the change in residence. In short, it is not bamloverstatement to say that demographers
study when we are born and when we die, as wethasy of the really important events

occurring in our lives in between.

Moreover, we can also say that the demography istéistical study of human population”.
It is a very general science and can be applieahyokind of dynamic human population. It

encompasses the study of the size, structure andigitribution of these populations and

! Population and Society, An Introduction to Demgimaby Dudley L. Poston and Leon F. Bouvier
2 Demography: Measuring and Modeling Population Bsses by Samuel Preston
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time-based changes in them in response to birtlgration and death. The term
demographics is often used erroneously for the deaphy but refers rather to the selected
population characteristics as used in governmenbpnion research or marketing or

demographic profiles used in such researches.

Demography requires the study of specific inforovatthat can be gathered from vital
statistics records or population censuses and #uple who study and records these
information’s are called demographers. Further,dbmographers must know both how to

obtain the information and how to interpret it stifcally.

Statistical concepts that are essential to the despby include birth and death rates, life
expectancy and the infant mortality rates. Theseepts can further be split for studying the
expectancy of each gender. A census can provides tkinds of information and also the
vital statistics. In some of the studies, demogyagftan area is extended to take into account

income, education, family unit structure, housigigpnicity, race and the religion.

Advertising relies on the demography, because gservice providers need specific
information to reach the maximum number of potémistomers in their target. As well as,
education also relies on the demography to helpegiaig information, to provide necessary
governmental and/or local assistance. A large siseographic example is the collection of
data for an entire country and such data might $&duo determine a need for world

assistance due to famine, disease, infant mortalitgther serious issues.

It can also be said that demography is an interg@ssicience used to create statistics.
Sociology which is the study of social behavior ahé society is an example of an
independent area of study in which demographytenafised. Similarly, economics is also a
specific range of study that employs the scienageaiography. Anyone can review the basic
information about the demography of any specificintoy by reviewing its most recent

censuses.

1.1 Population:-

The population concept can be defined in many iffeways like:

» The people who inhabit a territory or state.

» A group of organisms of the same species inhab#igiyen sector.
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» The entire aggregation of items from which sampbesbe drawn (statistics).
» The number of inhabitants (either total numberher tumber of a particular class or

race) in a given area (city or country etc.).

To a statistician, “population” refers to a colieat of items, for example balls in an urn.
Demographers use the term “population” in a simitay to denote the collection of persons
alive at a specified point in time who meets certaiiteria. Thus they may refer to the
population of China on July 1, 2010 or to the pagiah of United States on July 1, 2010 etc.
Moreover, demographers also use this term “pomratio refer to a different kind of
collectivity, one that persists through time evdmugh its members are continuously
changing through attrition and accession. Thus,gbpulation of China may refer to the
aggregate of persons who have been alive in the @mnd then collectivity persists even

though a virtually complete turnover of its pafpi@nts occurs at least once each century.

The demographic study focuses on this enduringeciiity. It is particularly addressed to
study changes in its total size, the growth ratesits composition. But while the emphasis
is on understanding the aggregate processes, depiygis concerned with the implications
of those processes for individuals. Thus, the feequoncern of demography is to trace out

the consequences of changes at the individual fevéhe behavior of aggregate processes.

The area that is used to define a population i& shat inter-breeding is possible between
any pair within the area and it is also possiblthwioss-breeding with individuals of other

areas.

A human population control is the practice of ciling increase in population, usually by
reducing the birth rates. An example of mandatquufadion control is People’s Republic of
China’s one-child policy. Having more than one @hi#sults in heavy fines that are imposed
based on the income of the family and other factassa result of this policy, this has led to
allegations that practices like forced sterilizatand infanticide are used and the sex ratio at
birth becomes 114 boys to 100 girls that may belende that the latter is often sex-
selective. It can be helpful to distinguish betwdertility control as individual decision
making and population control as a state level oveghmental policy of regulation
population growth rate. But the fertility controlagnoccur when individual or couples take

steps to decrease or to regulate the timing of then child-bearing.
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Moreover, the term “population” is also used tceereb a set of potential measurements or

values, including not only cases actually obsetwgtdhose that are potential observable.

The World’s population is increasing very fast.h&ligh many countries are trying to reduce
their birth rate and some of the countries havenaderious steps but still it's increasing day
by day. An estimated population of the world is ®i8ion (according to UN it is 6.8

billion).Asia is the largest continent not only pgpulation but also by area. Its population

consists of 60% of the total world’s population.

1.2 Demographic Data:-

Demographic data are the characteristics of a hupmgulation as used in government,
marketing or opinion research or the demographafilpr used in such researches. The
demographics include gender, race, income, agebitliees, mobility (in terms of travel

time to work or number of vehicles available), hooenership, educational attainment,

employment status and even location.

The basic sources of demographic data are the dNaticensus”, “registers” and the
“surveys”. The registration of population events asually compiled and published annually

or monthly but they are gathered continuously.

National census is the most important factor indeenographics. A census is the same as
taking snapshot of a population at one point inetirsay once every ten years and in this
shapshot getting a picture of the size of the patpan its characteristics and its distribution.
In the national census everyone in the populat®oenumerated and all the demographic
events (births, deaths or migration) that occuhepopulation are supposed to be registered.
Moreover, the census is the total process of doligc compiling and publishing
demographic, social and economic data pertainiregsgtecified time for all the persons in a
country or territory. So, then the principal objeetof a census is to obtain data about the
size, composition and distribution of the populaticA census may also contain the
information on economically active and inactivetpaf the populations, such as the data on
the industrial and occupational composition of tharketing population and economic

(salary and income) data.
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On the other hand, registers may be thought of @®rdinuous compilation of major

population events, such as births, deaths, magjatjeorces and sometimes migrations as
well. When any birth or death occurs, it is registewith the government registration system
thus occur continuously. Both census and registees intended to cover the entire

population.

The third important factor of demographic datahis surveys. By definition, the surveys are
administered to only a fraction of the populati¥et they often gather the data on many of
the items included in censuses and registersofrth, death or migration) plus the additional

material of interest.

1.3 Reqistration systems:-

Registration systems pertain to the populationsadgaphic events (births, deaths and in
some place migrations) and measure them as they,ostile censuses provide a cross-
sectional (one point in time) portrayal of the sibemposition and distribution of the
population. Moreover, censuses are static, registéee dynamic and continues activity.
Although many countries are maintaining the regsstdé births, deaths, marriages, divorces
and abortions and some of the countries also maimtggration registers, but principally

registers apply to births and deaths only.

A population register is a list (i.e. a registefpersons that includes the name, date of birth,
address and a personal identification number. Irofgg) the Netherlands and the Nordic
countries are maintaining some kind of populatiegisters and many developing countries
either have them in place or are planning to imgleithem, while in the eastern Europe,
under the communists “population registers wera dse control (of people) as well as for

administrative purpose and the successor regimeshé most part have not maintained
them. The United States of America doesn’t maintamy kind of national population

registers.

For the demographers, these population registerofamterest because they contain birth
and deaths record (certificates) but not all bamtll deaths registrations occur in the context
of population registers. In fact, since a large hamof countries do not maintain any

population register, the registration of many lartind deaths occur outside the population

register.
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The vital events that are births, deaths, marriadesrces, fetal deaths (still births) and
induced termination of pregnancies (abortions),fmst of the countries in the world, are
recorded in their civil registration system butdbeegistration systems need not necessarily
be the population registers and indeed, many areAtibhough civil registration data are not
100% accurate and complete, in the more developedtges their quality is far better than
that in the developing countriedn 1996, the Carla Abou Zahr and John Cleland study
shows, the civil registration systems in the depelg countries are “seriously defective, it
would not be correct that the data are of littlueao demographers*While demographers
have developed special techniques for data adjumstare analysis, yields a rough notion of

trends and differentials in these demographic evghidson and Popoff 2004).

According to the researchers “vital statistics fdha basis of fundamental demographic and
epidemiologic measures”. The data derived froml eegistration systems as well as from
the actual records of vital events (i.e. birthsatds, marriages, divorces, fetal deaths or

abortions) is called “vital statistics”

Now if we want to know that how complete is theist@tion of births and deaths in our
world today? Then one must differentiate developmehtries from the developing ones. The
UN International Children’s Emergency Fund’s (UNIEEesearch center has estimated that
there were around 50 million babies unregisterdd¢hvconsists of more than two fifth of all
the babies born in the year 2000 (UNICEF 2001).s€henregistered children are found in
the countries “where there is little awarenesshefualue of birth registration and where the
registration network is inadequate, where therenarpublic campaigns, or where the cost of
registration of children are prohibitive” (UNICEF2002:10). So, in general, most
unregistered babies are born in the developingtcesnlargely because these countries are

more likely to face political, administrative ancb@omic hurdles in registration.

On the other hand, in some countries, gender digaaition and son preference also lead to
female babies being excluded from the birth regigin PHudson and den Boer, 2004).
UNICEF has noted that in the year 2000, more tHa¥ Births in the Sub-Saharan Africa

% Who counts?4, The way forward by Carla Abou Zafif jahn Cleland
4 New Directions in the Development of populatiotireates in the US by David A. Swanson and Jeromi®Kibben
® Missing women and Bare Branches gender balanceaftict by Hudson and den Boer, 2004
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and 63% in Asia were unregistered. In only SoutlaAthere were an estimated 22.5 million

unregistered births, which is the largest numbeoragrall the areas of the world.

However, this doesn’t mean that all the developiagons have seriously incomplete birth
registration, but many countries in the former oWnion have virtually universal records
of births. This is because of their well-establsh®rth registration systems, high-quality

medical facilities and well-trained medical persels

While, the other most important factor of vital atieis death record. The death certificates
are usually filled out by funeral homes with pemrsomformation about the decedent
provided by one or more of the surviving family meers as well as by the physician in
attendance at the death or by the coroner. In iaddib deceased age which may be
misreported by the family members particularly fbe elderly, the certificates typically

include occupation, residence place and the causeath information.

1.4 Statistical Technigues:-

There are several methods for analyzing the datsatte being used to find the demographic
results by different researchers in different timlasmost of the below mentioned methods,
researchers have tried to find fleelds ratio or p-values to significantly accepteject their
hypothesis. If one wishes to know the associatamnétation between the infant mortality
and other socio economic variables such as povevil, maternal age, education level,
effect of smoking in pregnancy, maternity centplace of origin, and migration etc. then the
following methods might be the best approach td fime odds ratio or chi-square and/or p-

value. The methods are as follows:

Logistic regression (Multiple logistic regression)

Kaplan-Meier survival tegburvival and Event History Analysis by Odd O. Agle
Etiologic fractions (EF’s)

Two stage least square regression (with varioukaegfory variables)
Chow'’s test (to compare the significance differexce

Hazard logistic regression (Multivariate analysis)

V V.V ¥V V VYV VY

Generalized estimation equation (GEE)
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Chi-square tegBio Statistics by Wayne W. Daniel)

2 x 2 table

Meta-regression analysis

Pooled adjusted and unadjusted odds ratio
Dose response regression slopes
Deviance goodness of fit

Pearson goodness of fit

Test of hypothesis for proportioSobability and Statistical Inference by Hogg afeahs)

VvV V.V V V V V V V

Maximum likelihood estimation (M LE()n introduction to generalized linear models byb®on and Barnett)

Now let us have a close look on some of these mistho

1.4.1 Loqistic regression:-

"Logistic regression (sometimes called the “logistiodel or logit model”) is used for the
prediction of the probability of an event by figirdata to a logit function. This logistic
regression is the same as generalized linear nthdelis used for binomial regression. It
makes use of several of predictor variables that beaeither numerical or categorical. In
other words we can say that, this is a generalizezar model in which the outcome
variables are measured on a binary scale. For derathp responses may be present or
absent, alive or dead. Moreover, the probabiligt th person can have a heart attack in a
specific time can be predicted from the knowleddeth® person’s age, sex and body
structure (health). Similarly, an infant mortality a specific time period can be predicted
from the knowledge of maternal age and educatioatemity centers, poverty (income

level), ruler and urban areas facilities and etc.

A categorical/binary variable has only two valueshs as “yes” or “no”, “ success” or

“failure” rather than continuous. This logistic regsion is used extensively in the fields of
medical and social sciences as well as businessetirag applications such as prediction of
a customer’s worth to purchase a product or ceasbscription. Since, logistic regression is

the same as generalized linear model that is uselifiomial regression but it is different

® Odds ratio = (P/1-P) means that odds=Success#ailu
An introduction to generalized linear models by Atia J. Dobson and Adrian G. Barnett, Wikipedia différent web
sites.
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from ordinary linear regression. The main diffeehof using logistic regression instead of

ordinary linear regression are:

> If we use linear regression, the predicted valestirfated values) could become
greater than one or less than zero, such valueghawetically inadmissible in
logistic regression.

» One of the assumptions of regression is that thean@e of Y is constant,
independent of X (homoscedasticity). This cannotthee case with logistic/binary
variables, because the variance is P.Q (Bernomfiildution), when P=50%=0.50 of
the people are 1s than variance will be (0.5) (8.8)25, its maximum value. Where
p is the probability of success while q is theusl probability. As we go to more and
more extreme values then the variance is decre&s#swhen P=0.10=10% than
variance will be (0.1) (0.9) =0.09. It means, aspproaches to “1” or “0”, the
variance approaches to zero.

» In the significance testing, the regression coedfits rest upon the assumption that
errors of prediction (Y-Y’) are normally distributeBecause Y only takes the values
0 or 1. This assumption is pretty hard to justifperefore, the test of the regression
coefficients is suspect if you use the linear regian with a binary (logistic)

regression.
The logistic function is:

Z

€

f(2)=
(2) i e

Where Z =0 + BX is the measure of total contribution of all tmelépendent variables used
in the model and is known as logit. Moreover, ie tlbgistic regression, the dependent
variable is logit, that is the natural log of odds:

log(odds) = logit (p) = In Lp)

logit(p)=a + X

In(ﬁ) =a+BX
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a+ X

e
1+ ea+ﬂx

= p=( )

1.4.2 Multiple Logistic Regression:-

#Multiple logistic regression is an extension of thgistic regression to the care where we
have multiple explanatory variables. The basic idethe same that the probability of one
outcome is modeled as a function of the linear doatlon of several independent variables.
A special case of multiple logistic regression isew the probability varies as a polynomial
function of a single quantitative independent Jalgaand this is the similar to the

polynomial regression.

A case where the dependent variable can take amemeal value for a given set of
explanatory variables, the multiple regression banused. But in the case, where the
dependent variable is qualitative (dichotomousytoohous) the logistic regression will be
used. In multiple regression the dependent varisbdéessumed to follow normal distribution
but in the case of logistic regression the dependamable follows Bernoulli distribution (if

it is dichotomous), which means that it will be#flor 1.
Further, when there are two or more explanatoriabobes these may be:

» Continuous
» Discrete (nominal/ordinal)

» Both continuous and discrete (or mixed)

Multiple logistic regression model is the same asegalized linear model that has the
random component/part binomially distributed (tlesponse variable is a dichotomous

variable) and the other component is linear predisith more than 1 variable:

OddS = L = a+ B X+ LBoX ot B Xy
1-p

and a link which is the logit:

& Multiple logistic regression by Bret Larget, Unisity of Misconsin-Madison.
® Multiple logistic regression for dichotomous respes by Carolyn J. Anderson, University of lllinatsUrbana
Champaign.
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= log(odds)=a + B X, + B, X, +....+ B X,

Similarly as before,

e‘”ﬂlxﬁﬁzx 2t B Xy

=P = 1+ea+ﬂlx1+ﬂ2x2+......+ﬂkxk

1.4.3 Chi-Square test:-

Yn statistics and probability theory, the chi-sgudistribution (also called chi-squared or

Xz-distribution) with K degrees of freedom is thetdimution of a sum of square of k

independent standard normal variables/random Jasalit is a much used probability

distribution in statistical inference, for examplehypothesis testing or in the construction of
confidence intervals. The known situation in whikk chi-square distribution is used are the
common chi-square test for goodness of fit of aseoled distribution to a theoretical one
and of the independence of two different critefialassification of qualitative data and the
third use is the confidence interval estimationdgropulation standard deviation of a normal

distribution from sample S.D.

If L2yt + 2, are the independent standard normal random vasigthlan the sum of

their squares is:

T T T
Xoox X;
- X=%7Z2

10 Bjostatistics (A foundation for analysis in the hlescience by Walne W. Daniel) + Web
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Then X follows the chi-square distribution that ey one parameter k (a positive integer
that is called the number of degrees of freedomhel® the number of Zi's shows the

standard normal variables.

For the use of chi-square distribution in statsstithere is the chi-square test. A chi-square
test is any statistical hypothesis test in whiah shmpling distribution of the test statistics is
a chi-square distribution when the null hypothgsis) is true, or any in which this is
asymptotically true. This means that the samplistyibution (if Ho is true) can be made to
approximate a chi-square distribution as closelyglesired by making the sample size (n)

large enough.

The test statistic for the chi-square test is:
n _ 2
x2=3 (6 -€)
— q

Where @ is the observed frequency for the ith categoryhefyariable of interest and is

an expected (theoretical) frequency asserted bytitlehypothesis. Further, when the null

2
hypothesis is true, thiX*is approximately distributed a& with k-r degrees of freedom.
Where k is the number of groups for which obseraed expected frequencies are available

and r is the number of restrictions or constraimigosed on the given comparison.

Moreover, the chi-square distribution is the combins distribution that is based upon an
underlying normal distribution. In the hypothessting, the chi-square test is also called the
test for association and is used where it is olsiapproximation, e.g. on testing the
homogeneity of correlation coefficient. It has twonilar uses, test of homogeneity of

variance and of goodness of fit of observed cowtisudata to theoretical distribution.
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2. Sources of Demographic Information:-

“There are many ways to collect the demographididégamation in which national census,

household sample survey and registers are the coastnon ones. Also household surveys
are among the major sources of demographic andlsstatistics in many countries. It has

been recognized that population and housing ceasuseconducted at long interval of about
ten years while for most countries the administeatiecord system for social statistics are
not well developed or is incomplete. On the othandy household surveys, provide a
convenient avenue for collection of detailed andeghsocio-demographic data pertaining to
conditions under which people live, well-being aities in which they engage, demographic
characteristics and culture factors that influebhebavior and economic and social change.
However, this does not preclude the complementseyafl data generated through household
sample surveys with data from another sources asamational censuses or administrative

records.

So, the three sources (national censuses, sampleysand the registration) of data are

generally used to estimate demographic parameters.
2.1 National Censuses:-

As described (in chapter 1) a population censuleigotal process of collecting, compiling,
evaluating and disseminating demographic, socidlaher data at a specified time covering
all persons in a country. This national censu$iésrajor source of social statistics with its
obvious advantage of providing data for small gappical units/researchers. A census is an
ideal method for providing information on size, qowsition, and the distribution of the
population as well as social-economic and demodggcagiaracteristics. In other words, we
can say that the population censuses are the eakiliie vehicle for obtaining small area
statistics that are vital for local planning forced services such as the number and locations
of schools and hospitals. So generally the popmratiensus collects information for each

individual in the household and each set of livipgrters.

1 Main sources of socio-demographic statistics bgrdeh P. Banda, UN Statistics Division
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Moreover, there are two types of methods (de-fawtd de-jure) for obtaining data and
anyone can be adopted for census, depending omrgogat policies. The de-facto approach
counts the people where they are found at the tifneensus, while the de-jure approach
counts people in the usual place of residence @vtiery formally lived either they are not

available/absent at the time of enumeration).

2.2 Surveys:-

Sample surveys are the key source of data on spleemlomena. They are one of the most
flexible methods of data collection. Any kind ofbgect/issue can be investigated through
these household surveys. In the household sampleysy a part of the population is
selected from which the data or information ardeadéd and then inferences are made to the
whole population. Because in the household samphegs, there are similar workload for
interviewers and a longer time period assignedata dollection and there are possibilities of
veering most subject matters in greater detail tharensuses. Moreover, there is a scope for
training field staff more intensively. In fact, nall the data needs of a country can be met
through census taking, therefore, household sarspteeys provide a mechanism for
meeting the additional and emerging needs on alaedpasis. The flexibility of sample
surveys, therefore, makes them excellent choiceneeting data users needs for statistical

information which otherwise would not be availahlel incomplete.

Most of countries have in place household sampteesuprograms, which include periodic
and ad-hoc surveys and also it have been advishhatethe surveys should be part of an
integrated statistical data collection system obantry. Further, in the area of demographic
and social statistic, intercensal household sarspieeys can constitute part of this system
and there are different types of sample surveysdaia be applied to collect data on social
and demographic statistics such as specializedegsinmulti-subject surveys, multiphase
surveys and longitudinal surveys. The selectioanyf specific type of survey will depend on
a number of factors including resources, subjedtenaequirements and finally the logistical
considerations while a specialized survey covarglsisubject of issue such as nutrition or
time-use. But the one greatest advantage of suigeysmt they are less expensive and time

consuming as compared to a census.
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2.2.1 World Fertility Survey:-

2The world fertility survey (WFS) was one of the masportant international actions in
demographic data collection and analysis of thentigeh century (between 1973 and 1984).
Around 66 countries of the world carried out conaide survey of population fertility and
44 of them were developing countries that partteidain this world level survey and
received a financial and technical assistance aladrthrough WFS’s headquarters. Thus,
an impressive geographical coverage was achiewvedigh some of the largest countries

(China, India, and Brazil etc.) declined to papate.

The idea for this international program is to rgsotonflicting assessments of the fertility
impact of family planning programs. The US Agenoy fnternational Development and
United Nations Fund for population activities wene two dominant financial sponsors of
World Fertility Survey (WFES). In this sample suryelata were gathered on reproductive
behavior and related social psychological indicafoom 40% of the world population. This
cross-national fertility survey was the importaauce of fertility and related demographic

information in the fields of statistics and demqunia communities.
2.2.2 Demographic and Health Survey:-

¥n 1984, the world fertility survey was followed tgnother coordinated international
program of research, the Demographic and HealtheyUu(DHS) with more than 200 sample
surveys carried out in 75 developing countries. BH&re nationally representative
household sample survey with a large sample sizeiafly around 5,000 to 30,000
households). These surveys provide data for mamablas in the areas of fertility
(reproductively), population, nutrition, health aett. These surveys are typically conducted
on every five years basis to permit comparisonsr dvee. Where interim surveys are
conducted between DHS rounds and have shorterigueaires with smaller samples then
the DHS surveys (2000 to 3000 households). Sintdamorld fertility survey (WFS),
demographic and health survey (DHS) also provigedémographic information previously
unknown about the countries in which they are imaeted. Recently the DHS was

completed in 2006 in a developing country Nepal.
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2.2.3 Other Fertility Surveys:-

Every country has time to time involved in differdind of surveys to get know about the
status of their country’s population and fertilihdrtality rates, as well as the overall
progress on the other socio-economic factors. M@eao get know about the rural and
urban population and their reproductive behavidre umber of these demographic surveys
has grown gradually over the years and among thaseys, some of them are conducted by
the government level, while in the developing coestmost of them are conducted with the
support of Non-Government Organizations (NGO’s). dJgited Nations, World Health

Organization, etc.

Another aspect of conducting these surveys is twige researchers, educators, students,
policy makers and others with a data resource @méxe issues related to families and
fertility. Further, these surveys/projects are toatinuing mission of the demographic and
behavioral sciences or social sciences of the @gaon/department of the government to

research on fertility, the family and family plangi
2.3 Registers:-

“The registers (also called population registers) isechanism for the continuous recording
of selected information pertaining to each and yeweember of the resident population of a
country or territory, making it possible to detenmiup-to-date information about the size
and characteristics of the population at selectadtp in time. Because of the nature of the
register, its organization as well as its operatstrould have a legal basis. Population
registers start with a base consisting of an irmgnof the inhabitants of an area and their
characteristics, such as date of birth, place ahpsex, place of residence, marital status,
language and citizenship. Moreover, to assist agatinog a record for a particular person or
family, an identification number is provided. Thepolation register can also contain other

socio-economic data, such as education or occupatin But, the population registers are

12«pgpulation and Society (An Introduction to Demayginy) by Dudley L. Poston, JR and Leon F. BouviewWeb
13«population and Society (An Introduction to Demaygjny) by Dudley L. Poston, JR and Leon F. Bouvier”
14 United Nations Population Division (Population Reégis in Demographic and social statistics).
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updated by the four events i.e. births, deathsyiag@s and divorces records, which is the

part of civil registration system (also called Vatatistics records) of the country.
2.4 Sources of demographic data in Pakistan:-

1516171p akistan, officially called the Islamic RepublicRékistan is a country in South Asia.
It has a 1046-kilometers coastline along the Anmalfeea and the Gulf of Oman. It has
common borders with Afghanistan in north-west, limthe west, India in the east and China
in the north. It has four provinces named BaloemstKhyber Pakhtunkhwa, Punjab, and
Sindh. Moreover, it also includes two centrally adistrated areas, i.e. Federally
Administered Tribal Area (FATA) and Azad Jammu akdshmir (AJK), one territory

Gilgit-Baltistan and one capital territory Islamadba

If we look at the demographic situation of Pakistidwen according to the official population
clock of Pakistan, an estimated population in Jang@11 is 175.06 million, which is th'6
most populous country in the world with having 2&%hare in the world’s population.
Pakistan is a developing country in the world aralad 20% of the population lives below
the international poverty line of US$ 1.25 a dalgeTife expectancy at birth is 62 years for
male while 63 years for femalt’®DS 2007). The expenditure on health is 2% of tB@G
The mortality rate under age 5 is 97 per 1000 livehs, whereas infant mortality rate is 75

per 1000 live births and the maternal mortalitywdtaat 254 cases per 100,000 women.

Statistics Division is the central department ofv&mment of Pakistan that frames policies
for the development of statistical services in ¢bantry. It provides solid statistical base to
national and international planners, researchaudgests, policy makers and other data users

in various socio-economic sectors. It has threschtid departments.

» Federal Bureau of Statistics-FBS
» Population Census Organization-PCO

» Agriculture Census Organization-ACO

15 WHO Pakistan pages

16 United Nations Pakistan pages

17 Statistics Division, Government of Pakistan

18 National Institute of Population Studies, Pakistan
19 pakistan demographic survey 2007
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2.4.1 National Census:-

As described earlier, a census is the procedurgystematically acquiring and recording
information about the inhabitants of a given popalain a country or territory and it is a

regularly occurring and official count of a parf@upopulation after a specific time period.

Similarly, the census of Pakistan is conducted wieiedly across the entire country. After the
political independence in 1947, the first census wanducted in 1951 and it was decreed
that the census have to be carried out once inyeM@ryears. Than, the second national
census was conducted in the year 1961, wheredbitdecensus was conducted in 1972, one
year due because of war with India. The next cquntde population estimate was carried
out in 1981, while the % national census was conducted in 1998 (7 yeae$, ldtie to the

political issues. Pakistan’s"éational census was scheduled in October 2008t b has

been delayed in 2010 due to political issues amdwe planned in March/April 2011.

In the first census 1951, Pakistan’s population Bdsmillion, while in 1998 census it
becomes 132.35 million and according to PakistamsGg Organization (PCO) estimates, in

January 2011 it has crossed 175 million figures.

The following table gives us some overview of P&lis population by the population

census records:
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Table 2.1:

Population Censuses of Pakistan

Census Year (000)
Province/Region ' ' ' ' ' eZS?ijI:T?;lEELelS
1951 1961 1972 1981 1998
Pakistan 33,740 42,880 65,309 84,254 132,352 175.06
Punjab 20,541 25,464 37,607 47,292 73,621 million
Sindh 6,048 8,367 14,156 19,029 30,440
Khyb.P.Khaw. 4,557 5,731 8,389 11,061 17,744
Balochistan 1,167 1,353 2,429 4,332 6,566
FATA 1,332 1,847 2,491 2,199 3,176
| lamabad 96 118 238 340 805

FATA: Federally Administrative Tribal Areas, Islabed: Capital Territory
Source: Pakistan Census Organization (PCO), WH@REp10

2.4.2 Pakistan Demographic Survey (PDS):-

®population census and the civil registration systieinth and death registration system) are
the traditional sources of vital statistics. As e@V other developing countries in the world,
the civil registration system in Pakistan appearde highly deficient and inadequate to
provide reliable birth and death statistics. Thabitity of decennial censuses and in the
absence of efficient civil registration system ptovide birth and death statistics during the
intercensal period, several demographic surveye baen undertaken by the Federal Bureau
of Statistics, Pakistan in the country since easixties either independently or in
collaboration with other organizations. PakistanmDgraphic Survey (PDS) is the latest

series of demographic surveys that was launché@&d.

The main objectives of this Pakistan Demographicv&uis to collect birth and deaths

statistics in order to arrive at various measufefenility and mortality for Pakistan and its

20 Federal Bureau of Statistics Pakistan web and Raki3emographic Survey.
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four provinces, separately for urban and rural @rea well as to estimate current rate of
natural increase/decrease of population at natiandlprovincial levels. Further, in most of

the PDS surveys, the coverage of population was Bgrihe’’de jure approach.
2.4.3 National Database and Registration Authoritf{ NADRA):-

*’National Database and Registration Authority (NADR& a Federal department of
Government of Pakistan that is responsible forimgsthe national identification cards to the
citizens of Pakistan with having more than 11,08thhical and management personnel and
over 400 domestic offices with 5 international o#. NADRA is one of the largest
organizations in the country. National Database Redistration Authority (NADRA) was
established as National Database Organization (NB®pattached department under the
Ministry of Interior in 1998. On March 2000, NatmlnDatabase Organization (NDO) and
Directorate General of Registration (DGR) mergedfaan NADRA, an independent
corporate body with requisite autonomy to operatdependently and facilitate good
governance. In the same year 2000, NADRA launchedulti-Biometric National Identity
Card project developed in conformance with inteomatl security documentation issuance

practices.

In other words, one can say that NADRA set outtmn journey of civil registration of all

Pakistanis in 2000 and in a short span of time NADOfReated a state of the art centralized
Data Warehouse, Network infrastructure and InteradData Acquisition System to issue
secure Computerized National Identity Cards (CNI@)e introduction of this new fool-

proof comprehensive and highly sophisticated coemmed system helps in reducing the
identity theft. Now, NADRA's National Data Wareh@uss one of the largest centralized
data base in the world that hosts the data of @&emillion citizens and runs various

Transaction Processing.

Finally, by providing solutions for identificatiomo citizens, e-governance and secure
documents that deliver multi-pronged goals of naitiigg identity theft, safe-guarding the

interest of public, NADRA becomes the largest bitnoeitizen database in the world.

2L A person who usually live in that area whetheisheresent or absent at the time of enumeration
22 National Database and Registration Authority (NADRAYeb
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2.4.4 Civil Registration Management System (CRMS):-

*The Civil Registration Management System (CRMS) basn developed by National
Database and Registration Authority (NADRA) for tlegistration of four vital events. i. e.
births, deaths, marriages and divorces. The purpbtds CRMS project is to automate all
the local governments in a country and provide aatemized registration and certificate
issuance of four vital events. The CRMS system ipies/up to date status reporting facilities
for selected vital events, while providing businelesision models for strategic decision
making. NADRA has successfully developed and impgleted CRMS in Pakistan at the
grass-roots level, an online web based connectigityrovisioning of monitoring facilities

to designed Government officials.

2 National Database and Registration Authority (NADRR&kistan
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3. Fertility:-

Fertility is the natural capability of giving birthr refers to the actual production of children,
which in the strictest senses a biological proc&ksre are three main concepts of fertility.
Fertility is the actual production of male and féenhirths and refers to a natural behavior,
the second one is the reproduction that is alsca@nal production but refers to the
production of female births only. While the thirdnzept of fertility is fecundity, that refers

to the potential or the biological capability obducing live births.
3.1 Reproductive measures:-

%As a measure “fertility rate” is the number of dnén born per family/couple, person or
population. Whereas crude birth rate (CBR) is ttesg-sectional (i.e. period) measure and

refers to the number of births occurring in a pagioh in a year per 1000 people.

rumber of births
CBR = #1000
midyear population

Moreover, the general fertility rate (GFR) is aretteross-sectional measure of fertility
which is superior to CBR because it restricts theaininator to women of childbearing age
15-49 years.

number of births
GFR = — : « 1000
midyear population (F: 15 — 49)

If one wishes to calculate GFR but have availabla @f CBR only, than an estimated value

(for women 15-44 year) is given by the formula:

GFR=CBER=+=45

While the total fertility rate (TFR) (also calleerfility rate, period fertility rate or total

period fertility rate) of a population is calculdtas the sum of age-specific fertility rate

24 Fertility transitions in developing countries: gress or stagnation by John Bongaarts
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(ASFR) of women in five-year age interval on tatalltiplied by five and this rate estimates
the number of children a cohort of 1,000 women wdugar if they all went through their
childbearing age years exposed to the same agédispexility rate in effect for a particular

time.

TFR= (T ASFR) =5

According to the surveys, the world total fertilitgte is 2.5 (2009) whereas the world crude
birth rate stands at 20.3 per 1000 population Heryear 2005-10. In the past 2-3 decades,
fertility has declined at a rapid pace in mostha tleveloping countries and the total fertility
rate of the developing countries dropped from @rthe per women in 1960s to 2.9 births in
2000-2005 (UN 2007).

*>Pakistan as the"6most populous country in the world has shown & slecline in fertility
despite limited efforts has been made for improvenaed stands at 3.28 births per women.
However, the fertility decline in Pakistan has emtgred much interest since it has been
suggested that its fertility transition is contrmsial in certain important respects, while
demographically the fertility behavior is changmger time, not only in the urban population
but also the rural area’s population. Numerouslitgrsurveys give us an idea about that the

Total Fertility Rate in Pakistan in different deead

% Levels of recent and targeted determinants ofifglin Pakistan by Jamal A. Nasir
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Table 3.1:

Estimates of Total Fertility Ratein Pakistan

Decade Source TFR
1980s Pakistan Contraceptive Prevalence Survey (1984-85) 6.0
Pakistan Demographic Survey (1984-88) 6.9

Pakistan Demographic and Health Survey (1990-91) 5.4

1990s Pakistan Demographic Survey (1992) 5.8
Pakistan Contraceptive Prevalence Survey (1994-95) 5.6

Pakistan Fertility and Family Planning Survey (1958 5.3

2000s Pakistan Reproductive Health and Family Planniny&u(2000-01) 4.8
Pakistan Demographic Survey (2001) 4.1

Pakistan Demographic Survey (2003) 3.9

Pakistan Demographic Survey (2005) 3.8

Pakistan Demographic Survey (2006) 3.7

Pakistan Demographic Survey (2007) 3.7

2010 Estimated 3.28

Source: Federal Bureau of Statistics Pakistan, éeaict book by CIA, Country profile by WHO

3.2 Age-specific fertility:-

*’Age-specific fertility rate refers to the number lifths to women in a particular age

category in a particular year compared to the nurobevomen in that age category. In other
words, age-specific fertility rate is defined as tiumber of births by age of mother per 1000
females in the same age group. Age-specific figrtilite is, a way to measure fertility trends
by different age groups and usually expressedréssipper women or births per 1000 women

in the age category.

The following table shows the age-specific fegtiliaite (per 1000 women) by urban and rural

areas in Pakistan.

26 pakistan demographic survey 2007 + Google search
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Table 3.2:

Age-specific fertility rate by Urban and Rural areas of Pakistan in 2007

Age Group All Areas Urban Rural
15-19 16.1 9.2 20.5
20-24 150.0 119.0 170.6
25-29 225.3 219.9 228.4
30-34 173.3 166.1 177.2
35-39 102.6 79.2 116.4
40-44 52.6 32.3 64.5
45-49 18.0 12.4 21.6

Source: Federal Bureau of statistics, Pakistan,

Here we can see that the age group 25-29 is thefertike time whereas the age 45-49 is the
least and minimum fertile period for the Pakistaoimen. Further, the figures indicate that
the urban fertility is quite lower than the ruraley as the awareness about family planning is
less in the rural areas of Pakistan. Moreover,| ram@as population consist of around 64%

and urban is on 36%, so it obvious to have higbeility rate in rural areas.

Age-specific fertility rate of Pakistan (in 2007)
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Fertility of Pakistan by Urban and Rural Areas

Page 34 of 103




4. Migration:-

?’According to the demography (from chapter 1), wevkrthat there are three factors that
change the population (either by adding or sulitrgctnembers), fertility, mortality and
migration. So, the third one, migration factoryslalso an important role in the population

change. There are two types of migration; inteamal external.
4.1 Internal and External Migration:-

Internal migration is the change of temporary orngnent residence within a country
involving a geographical move. Any person whos&lesgial move involves the crossing of
a political boundary means moving from one coumdryanother country is called external
migration or migrant. Migration is a physical mowem by human from one place to
another, sometimes over long distances or in lgrgaps. This movement of population has
continued under the form of both voluntary migratwithin one area, region or country and

involuntary migration (which includes the slavedgatrafficking in human beings etc).

According to the world migration report 2010 (byethnternational Organization of
Migration), in 2010 the number of international naigts was estimated at 214 million and if
this number continues to grow at the same paceiasgithe last 2 decades, it could be 405
million by 2050.?®This entry includes the figures for the differefmween the number of
persons entering and leaving the country during@ar yer 1000 people (based on the mid
year population). Mostly the developing countriasédnthe external migration and this can be
in the form of education, job, visit, temporarymermanent residence. An excess of person
leaving the country is referred to as net emigra{mg. -2.26 migrants per 1000 people) and
an excess of persons entering the country is efeas a net immigration (e.g. +1.46
migrants per 1000 people). So the net migratioe raticates that the contribution of
migration to the overall population change. Highkiels of migration can cause problems
such as increasing unemployment and potential etistiife while the high level of
emigration also cause problems as the reductidabar force and perhaps in certain key

factors.
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If we consider Pakistan, like many other developomyntries, there is a lack of data
arrangements about the migration and | have natd@ny relevant data from Pakistan. But
according to the CIA fact book, the following talgiees us the overview of Pakistan’s net

migration in the last few years.

Table 4.1:
Year Net Migration Rate
2000 -0.90
2001 -0.84
2002 -0.79
2003 -0.75
2004 -2.77
2005 -1.67
2006 -0.59
2007 -1.24
2008 -0.51
2009 -0.48

1999 2000 2001 2002 | 2003 2004 2005 2006 2007 | 2008 2009 2010
0,5

4 X /\
.. S e
; S

-2:5 \ /
N/

Net Migration of Pakistan

%7 population and society, by Dudley L. Poston. JRlzmh F. Bouvier + Internet
28 CIA, World fact book
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5. Mortality:-

“Mortality is the condition of being mortal or suptible to death. Mortality is another main

concept of demography, as described earlier (ib)ch.
5.1 Infant Mortality:-

A few, if any human experiences are more tragierootionally devastating than the death of
an infant or child. Infant mortality receives sp@atonsideration from the demographers.
The infant is a child of less than one year of agee infant mortality rate is an important
indicator of nation’s socio economic welfare, cudtufactors, status of hygiene and
availability & utilization of medical services. Treendous decline in infant mortality took
place since 1990s but despite this reduction, tii@nt mortality rate (IMR) is still high

especially in less developed countries.

The infant mortality rate (IMR) expressed as a pEe 1,000 live births, of a child born in a
specified year dying before reaching the age of. okecording to the Millennium

Development Goals (MDG’s) indicators collected hyitdd Nations (UN), IMR in 2007 was
47 at world level whereas this rate was 5 for dgyetl countries and 51 for developing
countries (Millennium Development Goals Indicat@809). Therefore, reducing health
inequalities is not just about saving lives butoalbout improving life chances. Infant
mortality is a sensitive measure of overall healtha population, providing an important

measure of the well being of infant, children anggmant women.

According to the figures (United Nations, World #kaOrganization and UNICEF reports),
4 million **neonatal deaths occur every year with 99% of nebmisaths occur in low and
middle-income countries and 38% of deaths in chiids 5 year occur in the first month of
life,. In low income countries, one out of 10 dnédn dies before the age of 5, while in the
wealthier nations, this number is only one out48.1Today nearly 11 million children under
the age of 5 die in our world every year, while 02200 every hour most from easily

preventable or treatable causes. Moreover, 60 t@e0ent of neonatal deaths occur in

2% United Nations, WHO and UNICEF reports
30 Neo-natal is 0-6 days of live
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babies born with low birth weight, and approximatg0% of children are underweight from
Africa and over 50% from south Asia. Further, atinegted 585,000 women who die each

year in childbirth.

Under-five mortality also remains very high in Suerin Asia, about one in 14 children died
before age of five (2008 records) and the progres®o slow to meet the Millennium
Development Goals 201'3arget. Each death is a devastating loss foratml§ and we need
to do all we can to prevent these tragic lossesr@ve past few years, some of the key
building blocks for infant mortality targets havedm put in place by the Southern Asian

Governments. The Governments make tackling headttyualities as a priority.
5.2 Infant mortality in Pakistan: -

Pakistan, a developing country, where a lot ofghkiare lacking including quality healthcare
and greater unawareness of health issue, etc. Buall steps like focusing on and
promoting hygiene and sanitation and also stressperial breast-feeding can lead to
improved health but these are put on the backbuBeng a member country of Millennium
Development Goals (MDG's by UN), MDG-4 stipulateatt Pakistan must reduce its under-
five child mortality rate by two thirds between 198nd 2015, i.e. from 130 deaths per 1,000
children in 1990 to 85 per 1,000 in 2015 and adogrtb Pakistan demographic and health
survey, this rate was 94 per 1000 children in 2006+urther, MDG-4 also states that
Pakistan’s infant mortality rate (IMR) should bedueed from 100 per 1,000 children in
1990 to 40 per 1,000 in 2015, and 2006-07 recdatesthat IMR was 78 per 1000 children
(PDHS 2006-07). According to 2009-10 estimates,id®ak’'s IMR is standing at 70.5. The
following table gives us information about the R&dn’s position in the infant mortality

along with the world trends.
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Table 5.1:

World Trendsin Infant Mortality from 1960s to 1999s

High income Middle income Low income .
: . . Pakistan
countries countries countries

1960 35 120 167 149.7*
1970 26 94 140 135.7
1980 13 69 117 116.9
1990 8 46 97 100.7
1995 7 39 89 94.3
1999 6 31 77 84.8*

*year 1965, **year 2000

Source: infant and child mortality in Andhra Pradbéy edoardo Masset and Howard White

Even Pakistan is considered as the low to middtenre country, but in the health care
sector, it is considered far behind from the midatel high income countries. Further, the
majority of Pakistan’s population is living in theral areas and it is considered as the rural
country, where only the 35% of the population siding in the urban areas and this ratio is
65% for the rural and the rural areas are the dme lvave worst situation in Infant mortality.
The following table presents the infant mortaliger by rural and urban areas in the recent
years. It states that the in the year 1989-94(aegrimfant mortality rate was 102.8 whereas
after 20 year it becomes 70.5 (2009), which shot 8lecrease in 20 yeaf3But being a
member of Millennium Development Goal (MDG) coues; MDG 4 states that Pakistan
should make efforts to reduce its infant mortatiage by 78 in 2006-07 to 40 by 2015
(Pakistan demographic and health survey, talkiegMDGs by USAID, Pakistan).

31 MDG 4: Reduce child mortality, Millennium DevelopnigGoals by United Nations
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Table 5.2:

Infant Mortality Rate in Pakistan

Surveys All Areas Urban Rural
1989-94 average 102.8
1995-97 average 88.2
1999-01 average 79.5
2000 79.8 69.3 86.8
2001 77.0 68.9 80.9
2003 76.2 67.2 80.6
2005 76.7 67.1 81.2
2006 76.1 66.4 80.7
2007 75.2 66.5 79.4
2009 estimates 70.5

Source: Different Pakistan Demographic Surveys (PB8ogle estimates

According to the Pakistan demographic survey, i@ year 2000 there was 86.8 infant

mortality rate in the rural area whereas this waly 69.3 in the urban, which shows 20%
higher mortality in the rural areas. Similarly,tive year 2007 these figures becomes 79.4 and
66.5 in rural and urban areas respectively, s@%?1higher.?4n fact there are several
biological factors that present their role in irtfamortality like the multiple births, mother’'s
age, length of preceding birth interval and the eéxhild in rural and urban areas. The
higher mortality of children from the multiple bid especially during the neonatal period is
common in the developing countries and the comiptina at birth and low birth weight are
considered among the most important determinantigier risk of death of twins
(**sullivan 1994). The researches show that there is-shaped relationship between
mortality and mother’s age at birth which meang tha infant mortality tends to be higher
for children born to young mothers and lower toeoldge mothers and this kind of effect can
be found to be large in the developing countriks FPakistan, where the women are giving

birth to children at a very young age especiallthiarural areas. Generally, the children born

32 Infant and child mortality in Andhra Pradesh byoRmo Masset and Howard White
33 Low birth weight in Tennessee 1994-2004 by Sutlizpidemiology and Evaluation department

Page 40 of 103



after a very short interval to the previous, présdngher mortality rates. According to the
FBS Pakistan, there were 82,299 infant mortalityesafound in the urban areas while this

amount was 205,893 for the rural areas.

When discussing the infant mortality situation umal and urban areas, one should not forget
the other factors like environmental, behaviorall @ocio-economic factors that play their
role. Acute respiratory infections and diarrheataeemost common and important causes of
infant and child mortality in Pakistan and worldwi (IIPS, 2000). Water, air, food and
fingers are the principal ways through which remjpiry and intestinal diseases are
transmitted. According to a research for the amslytchild survival in developing countries
says that the physical environment to which childexe exposed is likely to have an
influence on mortality (Mosley and Chen, 1984).tRar according to UNICEF (1999), 73%

of death of children under five is a consequendewfcost treatable diseases.

The socio-economic factor includes the mother’'scatlan and economic well being. The
correlation between mother’s education and infaottatity is well documented in a large
number of researches and for various countriesldf&m of illiterate mother have a much
higher probability of dying at all ages then theieated mother (Sullivan 1994). Moreover,
education can also be highly correlated with tli®ime, but as an explanatory variable. With
the overview of all these factors that can be a&eaf infant mortality, let's have a look on
age specific mortality situation in Pakistan andntlwe may have an idea to compare these

urban and rural areas.
5.3 Age-specific Mortality:-

The United Nations records indicate that the IKpextancy at birth is 62.7 and 63.1 for male
and female respectively in PakistdfIn Pakistan, approximately one million deaths occur
every year due to natural or different causes va®186% death are the under age 5.
Moreover, the mortality is higher in males than tmales in each age group. According to
the Pakistan demographic survey (PDS-2007) thegageps 00-04 and 70-74 having the
higher mortality. The figures indicate that thealuareas have more than double deaths

compared to urban one. We can also see that thgragp 00-04 is the most crucial period

34 pakistan demographic survey 2007
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for surviving whereas the age group 30-34 is thestleone in both areas of Pakistan,
especially in the rural areas. Moreover, facts espnts that the rural areas have not only

more deaths but also the higher infant mortalitioral he following chart illustrates the age

specific mortality in Pakistan.

Table 5.3:

Age-specific Mortality by Urban and Rural Areasin Pakistan

Age at death All areas Urban area Rural area
All ages 1019533 287516 732017
00-04 365729 99064 266665
05-09 33029 5458 27571
10-14 20510 5825 14685
15-19 27417 5551 21867
20-24 20192 7205 12987
25-29 23990 5700 18290
30-34 11624 4571 7053
35-39 24880 6877 18003
40-44 30926 9089 21837
45-49 27537 6219 21318
50-54 43405 16172 27234
55-59 51031 15100 35931
60-64 68531 20888 47643
65-69 58286 18410 39876
70-74 82325 24391 57934
75-79 37357 8951 28405
80-84 34079 10352 23748
85 & above 58685 17713 40972

Source: Pakistan Demographic Surveys (PDS 200%dsral bureau of statistics, Pakistan

35 World mortality report 2005 by United Nations
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Table 5.3 indicates that in each age group the eurobdying people is higher in the rural
areas then the urban one. Which clearly point loatt there is a difference of health care and
the above mentioned factors/facilities in ruralnthbe urban. The following pie chart may
also helpful to be aware of the overall mortalégio in rural and urban areas, while due to
the larger population in the rural areas that iy Wwawving the higher mortality. i.e. 72% in the
rural areas of Pakistan while this share stand2886 for the urban population. This
hypothesis is confirmed by a test of differencedatributions or the proportions of two

different populations that have certain charadieris

Mortality ratio by Urban and Rural areas of Pakistan

W Urbanarea

M NRural area

In our case,”and P2denotes the number of infant deaths in the urbanrd! areas divided
by the total number of births in the urban & rume¢as. Moreover, | shall treat this data like a
2 x 2 contingency table to find out the chi squamd p-value. A probability value (p-value)

will guide us about the significance of the test.
5.4 Determinants of infant mortality:

The following table 5.4 shows the data about thalmer of infant mortality case, the number
of surviving infants and the total number of birtinsboth areas of Pakistan (PDS-2007,
PDS-2001).
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Table 5.4:

Number of surviving infants and infant deaths in Pakistan

2007 Urban Rural Total
# of surviving infants 1155754 2387027 3542781
# of infant deaths 82299 205893 288192
1238053 2592920 3830973
2001 Urban Rural Total
# of surviving infants 1110005 2323080 3433085
# of infant deaths 82185 204424 286609
1192190 2527504 3719694

The data presents that there was 3,830,973 totdisbin the year 2007 from which
2,592,920 births in the rural population that staatl68% of the total births. This scenario
was the same in 2001 as well where the total biviese 3,719,694 whereas the rural

population’s births were 2,527,504, i.e. same 6&%¥ ffrom the total births.

Now, the next table illustrates the results of thest of hypothesis for two
proportions/population of rural and urban and a 22 xontingency table on our null
hypothesis: that there is a difference of fac#itservices given by the state to urban and rural

areas.

Table 5.5:

Test of hypothesisfor two proportionsand 2 x 2 contingency table

Z-value Tabulated value Chi-square p-value

Infant mortality
comparison in
urban and rural -46.21 -1.645 2014 0.0000001
areasin the year
2007

I nfant mortality
comparison in
urban and rural -41.59 -1.645 1625 0.0000001
areasin the year
2001
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According to the test of hypothesis for two popiglas by using table 5.6, the z-calculated
value shows a very big difference from the tabulatalue, which clearly indicates that our

hypothesis is accepted that there is a differefdacdities in the rural and urban areas that’s
why there is a difference in mortality rates aslwpkcially in infant mortality. Further, the

results of 2 x 2 table, the chi-square and p-valumth of the years 2007 and 2001 indicates
that our hypotheses is extremely statistically ificgnt and also states that there is a
difference of policies/facilities in the rural asethen the urban one. A p-value of less than
0.05 shows the test is statistically significant inuour case, it's much less then 0.05, which

presents a highly significant test.

The data shows that in the year of 2001, thereaMasge difference in the rural areas from
the urban one and then after 6 years period (i RGemains the same. This presents that
there wasn’t much difference happens in a six pesiod. So the need is really to upgrade
the rural areas as much as possible as almost 6p#palation is residing there. This is the
responsibility of the government to start effectrueal policies at the earliest according to
the above mentioned factors especially the healtd sector and not only start but really to

implement them.

Population of Pakistan by Urban-Rural residence

M Urban Rural

65 %

Finally the following table 5.6 will give us somalculations of the above mentioned test.

The remaining calculations can be found in thelsimvay.
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Table 5.6:

Calculations of table 5.5

Hoipi>p, Hiip<p, L o~ p,
Sgficlevel =95% \/ n(lL- B)(hlJ
n n,
Where: 0 a]
p, =229 _( 06647 p, =-222893 4 0704
1238053 2592920 (for 2007)

O O O O
Igz\/pl(l— P, P~ P,)
n n,

Number of infant deaths in urban/rural areas diidg the total number of births in the urban/rural

— . = O O
n —123805\& n, =259292( _ 82185 _ 0.0689 _ 204424 0.0

p, = =0. p,=————— =0.080¢
1192190 , 2527504 (for 2001)
for 2007
Number of infant deaths in urban/rural areas difidg the total number of births in the urban/rural
n :119219‘& n, = 2527504 7= 0.06647 0.0794 — _46.21
(0.06647(1— 0.06647) 0.0794(1 0.0734)
for 2001 1238053 2592920

Source: Test of hypothesis for proportions fromhbek Probability and Statistical Inference by Heggl Tans
2x2 contingency table for the Chi-square and p&alu

Our null hypothesis states that there is a huderéifice of policies between rural and urban
population’s areas whereas the alternative is ghgosite. On the 95% significance level, a
test of hypothesis for two proportions has beediepmn it to check whether our hypothesis
is true or false. Then the results show that thereeally a huge difference of policies

between the two different areas populations andhéeegl is to look after the both areas at the

same level by the state.
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6. Life Table:-

3637A life table, mortality table or actuarial table dsstatistical model for measuring the
mortality (or any other type of ‘exit’ experiencesj a population, controlling for age

distributions is called a life table. A life tablludes:

» the probability of surviving any particular age
* remaining life expectancy for people at differegé a
» the proportion of the original birth cohort stillee

» Estimates of a cohort’s longevity characteristics.

The life table is one of the important devices usedtatistics especially in the fields of
demography and it is a table that displays varfweses of information about the dying out

of a birth cohort. There are different types oé libles, like:

* Current/Period vs. Generation/Cohort
e Complete vs. Abridged
* Single vs. Multiple decrement

* Increment/Decrement tables

Life tables are usually constructed separatelynien and women because of their different
mortality rates. The first column of the life table invariably “age” and the remaining
columns tabulate age-related functions pertainingmortality, such as the number of
survivors to various ages, deaths in a particugariaterval, probabilities of death in various
age intervals, age-specific death rates and sd.ifa.table is one way of summarizing a
cohort’'s mortality experience, other ways, for epéam are in the form of mathematical

functions, or in the geographical form.

The most frequent used column of a life table s &xpectation of life at age x or life

0
expectancy at age x, is denoted b§™ and described as the average number of

36 Demography: measuring and modeling populationgsses by Samuel H. Preston.
37 University of North Carolina at Chapel Hill report bife table
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additional years that a survivor to age x will libeyond that age, while another

important column is

13

& " that refers to the average number of person-leed in the interval x to x + n

by those dying in the interval. Finally some funos of the life tablgl., Tx, e°x)

refers to the single (exact) age, while other fimat(»%on Pon Gon Mon &) refers to

the age interval that begin with exact age x andreded for exactly n years.

The main functions that are used to construct & thible with their mathematical

expressions are as follows:

Table 6.1:

Mathematical formulasfor life table

X

Exact age

No. of people left alive at age x

Ix+n = Ix “n dx’lobase

.d, No. of people dying between ages x and d =1 -, OR
n
ndx = |X *n qX
.q, Probability of dying between ages x and x + r B R dX /|X .
q = n*, m
T l+(n-,a)%,m
P, Probability of surviving from age xto x + n p,=1-.q,
L Person-years lived between age x and x +n L, =n*l, + a*. d
T, Persons-years lived above age x k
T =T L fo= ;_Lﬁ
0 i i 0 _
€ Expectation of life at age x =T/l
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m Death rate in the cohort between ages x and M=, d /. L,

n

a Average person-years lived in the interval ax_(_n/24)ndx—n+(n/2)ndx+(n/24)1dx+n
n n =
N . 5 d
those dying in the interval 3 "

Since, a cohort life table uses a specific (reapypation from a defined region with
conventional age groupings with death case data fileath certificates from that region
during the period specified, then the constructodra life table for a cohort poses little
difficulty but because cohort data might be outdater incomplete. So, actuaries and
demographers have developed another way to cohsfeutable called “period life table”. A

period life table (sometimes called current lifblég uses a hypothetical population with
conventional age groupings with the death case filata census records for a specified

period of time, usually a year.

To construct a life table for Pakistan, | have ugegelnumber of population and the number
of deaths in each age group. Moreover, | haveestdifie table with a cohort 06+100,000.
So according to my own constructed life tablestlfi@r rural and urban, male and female and
the overall population, the urban and rural popoiet let us know that the life expectancy at
birth in urban area (68.7 years) is 6% higher tthenrural areas (64.3 years). Similarly the
probability of dying in the earliest age intervalalso 10% smaller in the urban than the rural
areas population (i.e.0.06444 & 0.07197 for theaarland rural populations respectively).
Further, my calculations states that life expectaaticbirth for the male is 63.7 shorter than
the female 68.4 years, 7% higher in the femalesyadlsas the probability of dying for male
in the first age interval is 25% higher than the&de (i.e.0.078 & 0.062 respectively).

A life table of Pakistan’s population for the ovéareas, urban and rural wise and male and

females wise are given below:
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Table 6.2: Period Life Table of Pakistan

Exact Mid-year Deaths | Age specific | Average person-| Probability of Prob. of No. of No. of Person- Person- Expect--
Age Pop. in age | between | deathrate | years lived in the | dying between | surviving person person | years lived | years lived | ation of
interval x to | age x to interval by those | ages x to x+n | from age x | left alive dying between | above age x| life at age
X+n X+n dying in the tox+n atage x | between | agesxto X
during interval X to x+n X+n
the year
X NNX nDXx nmx nax ngx npx Ix ndx nLx Tx ex
0 19540467 365729 0.01871649 0.0952 0.069767 03302 100000 6977 372757 6581599 65.8160
4 22554631 33029 0.0014644 1.5983 0.00728571 019927 93023 678 462811 6208841 66.7450
9 20255889 20510 0.00101255 2.521646 0.00504994  949® 92346 466 460562 574603(Q 62.2231
14 17275679 27417 0.00158703 2.560213 0.007903y9 99200 91879 726 457581 5285468 57.5263
19 13558584 20192 0.00148924 2.583213 0.00741859 99268 91153 676 454075 4827884 52.9646
24 10833092 23990 0.00221451 2.487119 0.01101159 988099 90477 996 449893 4373813 48.3418
29 8432325 11624 0.001378*4 2.607613 0.00686885 303P9| 89481 615 445866 3923920 43.8522
34 8352417 24880 0.00297878 2.715714 0.0147838 5P08| 88866 1314 441045 3478054 39.1382
39 6777652 30926 0.00456294 2.557294 0.02255787 7708 87552 1975 432823 3037009 34.6880
44 6276492 27537 0.0043873R2 2.712641 0.02169862 788® 85577 1857 423244 2604186 30.4309
49 4586117 43405 0.00946443 2.698737 0.04622836 530 83720 3870 408926 2180942 26.0504
54 3544175 51031 0.01439856 2.662545 0.06949134 30819 79850 5549 385378 1772017 22.1918
59 2933669 68531 0.0233601f7 2.583102 0.110356 6489 74301 8200 351007 1386639 18.6624
64 2038506 58286 0.0285925]1 2.639832 0.13342514 669578 66102 8820 308459 1035632 15.6673
69 1464156 82325 0.05622693 2.529011 0.24648669 53B17 57282 14119 251112 727173 12.6946
74 654088 37357 0.0571131¢1 2.434808 0.24988612 00175| 43163 10786 188849 476062 11.0295
79 428280 34079 0.07957178 2.710329 0.33184511 80%6| 32377 10744 156657 287213 8.8709
85 + 354168 58685 0.1656982 6.035069 1.00000 0MO00 21633 21633 130556 130556 6.035]1




(For n S column, first | have used n/2 and computed ftﬁjé values and then computed the origiﬁ(%X values by using dx column. The formula oﬂax computation is

written above in 8 column).

Formulas that are used to find these calculatioass under:-

ndx :|X_|x+n OR B n*nrnx . .
X+n:|x_n dx,lObase d =] * q nqx_l+(n_n a‘x)*nrnx "ple_“ qx n I><+n +na>< ndx
n X X n X
a (/2 +(/ +6/2
Tx _Tx_l - Lx_l' T, = Eg:x.[..m e)? :Txllx nM =, dx /n I-x n@( 4)nq<_n q2<)]q< 4)q<+n
n
See table 6.1
Calculation ofr® values below age 5:
For 1%: since1™b= 0.01871649 < 0.107 then  0.45+2.684 % = 0.45+2.684(0.01871649) = 0.095p
For +%: sincet ™= 0.01871649 < 0.107 then  1.651-2.818™ = 1.651-2.816(0.01871649) = 1.5983
See table 6.7
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Table 6.3: Period Life Table of Pakistan (Urban Ar&)

Exact Mid-year Deaths Age specific Average Probability of Prob. of No. of No. Person- Person- Expect--
Age Pop. in age | between death rate person-years | dying between | surviving person dying years lived | years lived | ation of
interval x to | age x to lived in the ages xto x+n | from age x | left alive | between | between | above age x| life at age
X+n X+n interval by tox+n atage x | xtox+n | agesxto X
during those dying in X+n
the year the interval
X NNX nDx nmx nax ngx npx Ix ndx nLx TX ex
0 5761626 99064 0.01719375) 0.09115 0.064443896 356 100000 6444 374810 6875627 68.7562
4 6759356 5458 0.0008074738 1.60258 0.004026321 5909| 93556 377 466498 6500813 69.4861
9 6854584 5825 0.000849796 2.505743281 0.0042399740.99576 93179 395 464907 6034314 64.7605
14 6630532 5551 0.000837188 2.605828723 0.0041771960.99582 92784 388 462950 5569407 60.0256
19 5604996 7205 0.00128546 2.583453487 0.00640671130.99359 92396 592 460501 5106457 55.2669
24 4174036 5700 0.00136558b6 2.525049514 0.0068046930.99320 91804 625 457460 4645956 50.60[72
29 3112553 4571 0.00146856p 2.618540361 0.0073159870.99268 91180 667 454230 418849¢ 45.9368
34 3081885 6877 0.00223142) 2.687731417 0.0110952370.98890 90513 1004 450052 3734265 41.2569
39 2564848 9089 0.00354368 2.513396038 0.0175628070.98244 89508 1572 443611 3284213 36.6917
44 2458241 6219 0.002529858 2.933765748 0.0125697890.98743 87936 1105 436918 2840602 32.3080
49 1772219 16172 0.0091252883 2.687596961 0.04460874 0.95539 86831 3873 424471 2403684 27.6823
54 1325845 15100 0.011388963 2.676012542 0.05586834 0.94463 82958 4593 403305 1979213 23.8581
59 1003276 20888 0.02081979% 2.606480884 0.098494874 0.90105 78364 7754 372436 1575908 20.1100
64 713604 18410 0.02579862p 2.639773936 0.1211775%750.87882 70610 8556 331660 1203472 17.0439
69 499821 24391 0.04879947 2.493838228 0.21746671010.78253 62054 13495 276533 871812 14.0493
74 244044 8951 0.036677812 2.498297408 0.1679856920.83201 48559 8157 222403 595279 12.2588
79 129604 10332 0.07971976p 2.791938884 0.3323597150.66764 40402 13428 195414 372876 9.2292
85 + 116534 17713 0.151998558 6.579009767 1.00000 .00000 26974 26974 177462 177462 6.5790
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Table 6.4: Period Life Table of Pakistan (Rural Are)

Exact Mid-year Deaths | Age specific | Average person-| Probability of Prob. of No. of No. Person- Person- Expect--
Age Pop. in age | between | deathrate | years lived in the | dying between | surviving person dying years lived | years lived | ation of
interval x to | age x to interval by those | ages x to x+n | from age x | left alive | between | between | above age x| life at age
X+n X+n dying in the tox+n atage x | xtox+n | agesxto X
during interval X+n
the year
X NNX nDx nmx nax ngx npx Ix ndx nLx TX ex
0 13778841 266665 0.01935322 0.096944 0.071976062 .92802 100000 7198 371907 6434523 64.3452
4 15795276 27571 0.0017455Q 1.5965 0.008676066 18209 92802 805 461272 6062616 65.3282
9 13401325 14685 0.00109579 2.553783018 0.0054639670.99454 91997 503 458729 5601344 60.8860
14 10645147 21867 0.00205418 2.55207058f 0.01021840 0.98978 91495 935 455136 514261% 56.2068
19 7953588 12987 0.00163285 2.58211129p 0.0081310480.99187 90560 736 450957 4687479 51.7612
24 6659055 18290 0.0027466¢4 2.474328920 0.0136395230.98636 89823 1225 446054 4236522 47.1651
29 5319772 7053 0.00132581L 2.594414590 0.0066071440.99339 88598 585 441527 3790464 42.78p7
34 5270532 18003 0.00341578 2.727613458 0.0169343110.98307 88013 1490 436338 3348941 38.0506
39 4212804 21837 0.00518348 2.578177854 0.0255858580.97441 86522 2214 427077 2912603 33.6630
44 3818252 21318 0.00558318 2.648996928 0.0275316300.97247 84309 2321 415740 2485526 29.4813
49 2813897 27234 0.00967839 2.702148862 0.0472487340.95275 81987 3874 400253 2069786 25.2452
54 2218330 35931 0.0161973R2 2.65415144y 0.0778348100.92217 78114 6080 375368 1669533 21.3731
59 1930393 47643 0.0246804{7 2.570413734 0.1162307600.88377 72034 8373 339237 129416% 17.9661
64 1324901 39876 0.0300973¢4 2.638572408 0.139955959.86004 63661 8910 296031 954928 15.00Dp2
69 964335 57934 0.06007668 2.54419472% 0.2611592450.73884 54751 14299 238010 658897 12.0343
74 410044 28405 0.0692730b 2.41549952 0.295235591 .70406 40453 11943 172405 420887 10.4045
79 298676 23748 0.07951091 2.65670716% 0.3316333660.66837 28510 9455 137966 248482 8.7158
85 + 237634 40972 0.17241641 5.799912135 1.0000d 00000 19055 19055 110516 110516 5.7999
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Table 6.5: Period Life Table of Pakistan (for Male)

Exact Mid-year Deaths Age specific Average Probability of Prob. of No. of No. Person- Person- Expect--
Age Pop. in age | between death rate person-years | dying between | surviving person dying years lived | years lived | ation of
interval x to | age x to lived in the ages xto x+n | from age x | left alive | between | between | above age x| life at age
X+n X+n interval by tox+n atage x | xtox+n | agesxto X
during those dying in X+n
the year the interval
X NNX nDx nmx nax ngx npx Ix ndx nLx TX ex
0 9783859 205840 0.021038733 0.5065 0.078393 019216 100000 7839 372613 6368912 63.6891
4 11710324 16652 0.001421993 1.5917 0.007075673 9292 92161 652 458581 5996298 65.0635
9 10636015 6871 0.000646018 2.62310086 0.0032248550.99678 91509 295 456805 5537717 60.5158
14 9063876 16500 0.001820413 261172175 0.009@6083 0.99094 91213 826 454001 5080912 55.7085
19 6824723 11195 0.00164036 2.57937316 0.0081683010.99183 90387 738 450089 4626911 51.1900
24 5268436 13101 0.00248669p 2.5287563( 0.01235666 0.98764 89649 1108 445474 4176821 46.5910
29 3957414 8007 0.002023291 2.52369903 0.0100655410.98993 88541 891 440477 3731347 42.14p6
34 4132910 11482 0.002778188 2.74160263 0.013H512 0.98620 87650 1209 435226 3290870 37.5457
39 3496263 18802 0.00537774Q 2.5959246¢ 0.02693200 0.97347 86441 2293 426469 2855644 33.0359
44 3277150 17884 0.00545718L 2.7528282] 0.02691865 0.97308 84147 2265 415073 2429175 28.8682
49 2429295 30870 0.0127073¢4 2.6919572( 0.0615806290.93842 81882 5042 396804 2014102 24.5976
54 1864568 35120 0.01883546Q 2.59906663 0.089942(060.91006 76840 6911 366921 1617298 21.0477
59 1637251 41470 0.02532904p 2.5569322( 0.11920328 0.88090 69929 8329 328821 1250377 17.8808
64 1106476 35664 0.032232059 2.60989564 0.14914238 0.85086 61600 9187 285031 921556 14.9604
69 857310 49296 0.05750078f 2.5331964( 0.251369(130.74863 52413 13175 229126 636525 12.1445
74 358255 24072 0.0671923683 2.44049751 0.2876432420.71236 39238 11286 167973 407398 10.38p8
79 250734 21720 0.08662566( 2.640546383 0.3560258860.64397 27951 9951 132878 239426 8.56538
85 + 202880 34274 0.168937308 5.9193557B 1.0000d 00000 18000 18000 106548 106548 5.9194
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Table 6.5: Period Life Table of Pakistan (for Femad)

Exact Mid-year Deaths Age specific Average Probability of Prob. of No. of No. Person- Person- Expect--
Age Pop. in age | between death rate person-years | dying between | surviving person dying years lived | years lived | ation of
interval x to | age x to lived in the ages xto x+n | from age x | left alive | between | between | above age x| life at age
X+n X+n interval by tox+n atage x | xtox+n | agesxto X
during those dying in X+n
the year the interval
X NNX nDx nmx nax ngx npx Ix ndx nLx TX ex
0 9756608 159889 0,01638776pH 0,47196 0,0619683 803P3| 100000 6197 378137 6840156 68,4016
4 10844307 16376 0,001510101 1,62796 0,007512252 99289 93803 705 466640 6462019 68,8891
9 9619874 13640 0,001417898 2,470781 0,007064448 99294 93098 658 463848 5995379 64,3982
14 8211804 10917 0,001329428 2,484257 0,00662512 99387 92441 612 460673 5531531 59,8386
19 6733861 8997 0,001336088 2,593914 0,006658177 99384 91828 611 457613 5070858 55,2210
24 5564656 10888 0,00195663p 2,442034 0,0097355852 ,99026 91217 888 453865 4613245 50,5744
29 4474911 3617 0,000808284 2,802506 0,004033271 99597 90329 364 450734 4159380 46,0470
34 4219507 13398 0,00317525p 2,684733 0,015751227 ,984P5 89965 1417 446280 3708644 41,2284
39 3281389 12124 0,00369477|7 2,496202 0,018304804 ,98100 88548 1621 438686 3262366 36,8431
44 2999342 9652 0,00321803p 2,624509 0,015961782 98404 86927 1388 431165 282368( 32,4885
49 2156822 12535 0,00581179p 2,70892 0,0286427193 97186 85539 2450 421571 2392514 27,9698
54 1679608 15911 0,009473044 2,793188 0,046269438 ,95303 83089 3844 405834 1970944 23,7209
59 1296418 27061 0,020873669 2,614568 0,099192087 ,90081 79245 7860 376572 1565111 19,7504
64 932030 22621 0,024270678 2,685773 0,114411291 88589 71384 8167 336503 1188534 16,6499
69 606846 33029 0,054427318 2,521154 0,239542455 76006 63217 15143 278227 852035 13,4779
74 295833 13285 0,044907098 2,419105 0,201871178 79803 48074 9705 216107 573808 11,9360
79 177547 12359 0,06960973f 2,816663 0,29645781  03B4 38369 11375 190403 357701 9,3226
85 + 151288 24411 0,161354508 6,197534 1,00000 00MO| 26994 26994 167298 167298 6,1975
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A population whose total number and distributioralgg doesn’t change with time is called a
stationary population. Moreover, in the stationpopulation, the number of births per year
remains constant and each cohort of births expeggrcurrent observed mortality rates

throughout life, as well as the net migration isdOclosed to migration.
6.1 Life expectancy at very young age: -

A large proportion of the increase in life expectars attributable to decreases in mortality

in childhood period and it has been seen that @xfoectancy estimates are very sensitive to

procedures used in the very young, high mortaéitg.rThe estimation ofh (probability of
dying in age x to x + n) for very young age levedn be made by assigning deaths to the

appropriate birth cohorts, but the conversion daitdeate into the probability of dying it is

important to recognize that the value ofx is (empirically) a function of the level of
mortality itself. Further, according to demografshehe lower the level of mortality, the
more heavily will infant deaths be concentratedhat earliest stages of infancy and the
influence of the prenatal environment becomes asingly dominant relative to the

postnatal environment.

The following table gives us the relation betwebe values oft®and +%and also the
values oflqo, and the formulas presented in this table candeermmended for use in

deriving & values below age 5. This method is got from thal€@nd Demeny (1983)

west model life tables.



Table 6.7:

alues of [l for use below age5

Males Females
Value of 1%
If 1™ > 0.107 0.330 0.350
if 1" < 0.107 0.45+2.684 *Mo 0.053+2.800 =M
Value of +%
if 1™ > 0.107 1.352 1.361
if 1Mo < 0.107 1.651-2.816 %Mo 1.522-1.518 «Mo

6.2 Strategies for choosingf:-

% is the average person-years lived in the intdoyahose dying in the interval. There are

many ways to find the set of values'@fx, like:

* By calculating it directly.

* By smoothing (graduating) the death distributiothini each age interval.
* Borrowing values from another population

e The rule of thumb

Making one of the two assumptions:
o n%is half the length of the age interval (n/2) OR

o Mk is constant in the interval which negates the ssteof usingnaX.

Usually n/2 is used for all age groups except itst bne, because the mortality rate between
ages 0 to 5 changes very rapidly and falling vanmck]y at first and then flattening out.

Consequently most of the deaths occur in the d&lpetween 0 to 5 age interval and hence

& is significantly less than n/2 in the first twoeagroups (0, 1-4).

%8 Coale and Demeny (1983) west model life table.
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According to the direct method, if the data on é¢xage at death are available for a
population (e.g. 61.19, 21.62....), then it is clegbssible to take all of the deaths during a

period that fall within particular n-year wide aigerval and computeax directly and also

this value would pertain to a population rathemtha a cohort. But such information is

rarely available and even if it is available, itnet always advisable to use it becaufe
values observed in a population are influencedhiay population’s age distribution within

the n-year wide age interval.

The values of % is not only affected by the death rate but alsthieylevel of mortality. The
higher is mortality within a particular age intekvéhe more will deaths be concentrated at
the beginning of that interval because fewer peapllesurvive to be at risk of death near the

end of the interval. Then a method called gradgasran important method in the estimation

of n% from information on the age distribution of deaigshe life table, assuming that this
distribution d (a), follows a polynomial functiori the second degree in the interval x-n to
x+2n (Keyfitz, 1966)

dla)=A +Ba + Ca® X-n<a<x+2n
Under this assumption:

_(-n/24)d, ,+(/2),d,+ @ /24)d

.3,
nty (6.1)

X+n

In the estimation produces, an estimate of n/2 deduwhen deaths are symmetrically
distributed and the equation 6.1 requires havingneses of number of deathsd(X) that is
usually estimated from the™x— n% conversion (see table 6.1) itself and thus requif"‘es
information (wheremA is the age specific death rate). To solve the Ipmpone must use
iteration and it makes most sense to start by gakf?* = n/2 to obtain a first set ofdX
estimates and then using the'sq,* to obtain a new set of® estimates with the above
estimation. Thus, the new set ofx values can be reused in™— n% conversion until

d

stable estimates of* and "% are obtained. One limitation of this method ig ihdoes not

permit the estimation of% in the first and last age group and also it rezpuihat all age
groups should have the same width n.
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Another method of% is to borrow a set of values. If the level and shape of the %

curve is similar to another population for whicfk values have been accurately estimated

then a simple and reasonable expedient method &dopt that set of values and those
borrowed values should correspond to that sex tuchvthey are being used becaush
values vary significantly between the sexéseyfitz and Flieger (1971) provide sets 6k

values for population based graduation techniquerabhe age of 10. The values Sk for
older ages tend to exceed 2.5 years, reflectingapel rise in mortality with age, so that

deaths are concentrated towards the upper endeohgle range. At the high ages, the

s%values start to decline as the increasingly hightatity levels leave fewer survivors

available to die at the upper end of an age range.

The rule of thumb is also an important method bl fi & values, in which there are two

rules that are commonly implemented in choosiﬁg except infancy (under age 1). Each of

these rules works extremely well-leads to triviabe-when data are arrayed in one year wide

n

. . . n& =5

age interval. The first rule is to set 2 that means deaths are assumed to be occur on
average (2.5) halfway through the interval. Thisuasption leads to the following equation

6.2 (when persons are dying in the interval, oraye, halfway through the interval):

- n*, m _2*m . m
1+(n/2)*, m  2+n* m, 6.2)

an

Further, the second assumption is, the age speatfth rate r(mx) is constant in the age

interval X to x+n. In this case:

— — A~ m,
n px _1_n qx =€

Here no conversion is involving fof™ is required and of course, a valuen6¥ is implicit

in this conversion formula, in particular:

39 population, facts and methods of demography
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1 n

=N+ - —
nax nrnx :I-_ennm)<

In this case, the® is necessarily be less than n/2 (see page 49).
6.3 The Open-ended age interval: -

The methods and formulas presented so far are abtagor the open ended (or terminal)
age interval. In the open ended interval ‘n’ isinitf. To solve this interval, return to the

formula of death rate in a cohort, since:

M=, A/ L (See table 1)

When n =0 we must have:

But the number of persons dying in a cohort aboye & (whether the cohort is real or

hypothetical) must be equal to the number of peysamviving to age x: i.ev<:dX =l SO:

ol =hlom, (6.4)

Where="% is observed an& can be calculated on the basis of mortality aagdls below x.
So, the number of persons lived above age x cacalmilated and used to complete life

=1.00 =0.00

table. Of course® A and Px

The Coale and Demeny (West model life table sempesgedure based on the cumulative
distribution and can also be used for demograplgoagon at older ages, where the
information for these ages is aggregated into amgles open ended age interval. Then, the

life expectancy at age starting the open-endedrageval is by taking the reciprocal of the
death rate (m) in that interval. Specifically, for an open endege interval starting at age X,

0
& is simply taking 1™, This formula is correct if the population in thaterval was
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stationery, however in most populations, mortadityolder ages has been declining and as a

result the older population has been growing ratiien stationery.

The procedures for dealing with open ended intelneale become increasingly important as
more people have survived to its beginning. Thetncosamonly encountered open ended
interval begins with age 85, to which age nearly bafemales in recent period life table of

better-off nations will survive. The analyst clgaddopt a high enough age for starting the
open ended interval that only a small fractionha&f population survive to that age (but where
the data is available). In my calculations equaéaehhas been used to find person year lived

after 85+ age interval.
6.4 Interpretation of life tables: -

A life table summarizes the mortality experienceagbopulation specifically a period life

table and each parameter presented correspondspeciic age or age interval e.g. the
probability of surviving CpX) or probability of dying between x to x+n*(tX), the age

specific death rate between age x and X‘PM() or the life expectancy at age %]{. The
verbal interpretation has been described earlidrtih@ graphical representation also helps us

to understand the different columns of life table.

According to our different life tables (urban andal, male and female), it can be seen that
life expectancy at birth in the urban populatior§@8 years) higher than the rural (64 years).
The life tables states that rural areas having rdeeghs in the early ages than the urban. It is
for the reason of services given by the state tamrand rural areas. Rural areas having
smaller number of health care centers and mediedl fcilities than the urban, so that

having more deaths in the infancy. As well as anass on quality health care, sanitation, or
food etc. in urban areas is much better than thal.ruife tables are important in making

population forecasting and this is done in the tfa.
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7. Standardization and Decomposition Techniques:-

Nearly in every population, the rate of occurremteghe demographic events varies very
sharply with age. In fact, the crude rates unswgfueso account for age variation in the
underlying rate schedules. In the cases of fer@itd mortality, this variation mainly reflects
age difference in physiological capacity and sinyldhe age variation in migration rates
seems to reflect primarily age differences in ecolwoand social gains from movement.
Then, a method calleffstandardization is applied to various rates in otdecompare the

two populations (e.g. urban and rural) mortalityaaf/ country.

Demographers mostly used the techniques of staizddéiah to eliminate the composition
effects from overall rates of some phenomena inawmore different populations. In fact,
the precursors of decomposition method are thentqubs of standardization and the
method of standardization is itself the origins d#fcomposition method. Regardless of
importance and wide usage in demography, standatdates have always been considered a
bit problematic and viewed as unreliable due tortdependence on an arbitrary standard.

Then, this problem was impetus behind more reseamdhe method of comparisons.

Another field of research, namely the decompositdrthe difference between the crude
death rates in two different population (or ruratban populations) was developed by
Kitawaga (1955).

7.1 Decomposition of differences between rates orgportions: -

An important question in demography is to find, howich is the difference between death
rate in population A and B in a country is attrédoie to differences in their age
distributions? A technique known as decomposit®given by Kitagawa (1955). We should
note that there is no unique answer to the quesfiolecomposition and there are many ways
to decompose a difference, but the method giveKitagawa has an advantage of economy
and expositional cleanness. Suppose that we aeeested in decomposing a difference

between crude death rates (CDR) in the popula#toasd B.

40 Age-standardization by Demography: Measuring andeting population by Samuel H. Preston
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Define the original differences:

A =CDR® -CDR*

A=) CP*M?-) C*M”
“ Z Z (7.1)

Where:*?CDR is:

CX ) n X
Where " N = the proportion of total population that belongshe age interval x to

x+n, and nDx is the number of deaths during a year.
and

A Number of deaths inthe agex tox +n

Ry

~ Number of perzanz — yearlivedinthe age xtox+n

The above CDR equation says that the crude dettlisra combination of two functions: the
set of age specific death rates and the propotgoage distribution of the population. In
particular, the CDR is the weighted average ofgugrific death rate, where the weights are
supplied by a population’s proportionate age distion (strictly saying, the proportionate
distribution of person-years lived). Then of coyrge sum of these weights must be the

unity:

(o]
x=0 x=0 N

=1.000

Z|z

41 \Where Mi= age-specific death rate and Ci= Proportibtotal population
42 CDR (crude death rate) = Number of deaths per 1@09lp in a year
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According to equation (7.1f,:I shows the average age distribution and defined as:

C.A + C.B
cS=_l [

l 2
Now back to equation (7.1):

A :zCiB* MiB _zCuA* MiA
i i (7.2)

We will now divide each of these terms into two @&gparts and add and subtract some

additional terms, thereby keeping the differenadté) constant:

ZCiB*MiB zCiB*MiB ZQA* MiA zCiAk MiA
e

ZCiB*MiA ZClB* MiA ZCiA* MiB ZQA\' MiB
4 2 i 2 4 2 i 2

Rearranging this equation:

ZCiB*MiB zCiB*MiA ZQA* MiB zCiAk MiA
e

zCiA*MiB zCiB* MiB zCiA* MiA zC.Bk MiA

2 2 2 2

g e S

So:

(7.3)
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A = Difference in age composition * [weighted by average-specific mortality] + difference in rate sdhle * [weighted by average age composition]

A = contribution of age compositional differencesfo + Contribution of rate schedule differencesfo

So, we can decompose the difference into two tethescontribution of age distributional

differences plus the contribution of rate scheddl#erences and both of the terms
completely account for the original differences.ti@@en these, the first one is clearly
interpretable and note that the second one “carttab of rate schedule differences” term is
precisely the differences between age standardizath rate in population B and A, when
the standard population age composition is apgletoth populations in the average age

composition in population A and B.

We will now apply this method to the Pakistan’samkand rural population to find out the
difference between ages and difference in thesettedule. The first five columns data have
taken from the Statistical Bureau of Pakistan’syaymamed Pakistan Demographic Survey
2007 (PDS).
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Table 7.1:

Age-standardization and decomposition of differences between rates

Age x| nNx (U) nDx (U) | nNx (R) nDx nCx (U) nCx (R) nMx (U) nMx (R)
(R)

0 5761626 99064 | 13778841| 266665 | 0,109003815 0,141972624 0,017193757| 0,019353224
4 6759356 5458 15795276| 27571 | 0,127879802 0,162749304 0,000807473 0,001745522
9 6854584 5825 13401325| 14685 | 0,129681414 0,138082824 0,000849796 0,001095787|
14 6630532 5551 10645147| 21867 | 0,12544259| 0,109684077 0,000837188 0,002054175
19 5604996 7205 7953588 | 12987 | 0,106040543 0,081951142 0,00128546 | 0,001632848
24 4174036 5700 6659055 | 18290 | 0,078968307 0,068612702 0,001365585| 0,002746636
29 3112553 4571 5319772 | 7053 | 0,058886181 0,054813173 0,001468569 0,001325809
34 3081885 6877 5270532 | 18003 | 0,058305975 0,05430582| 0,002231427| 0,003415784
39 2564348 9089 4212804 | 21837 | 0,048514728 0,04340734| 0,003544371 0,005183483
44 2458241 6219 3818252 | 21318 | 0,046507296| 0,039342007| 0,002529858 0,005583183
49 1772219 16172 2813897 | 27234 | 0,033528492 0,028993465 0,009125283 0,009678393
54 1325845 15100 2218330 | 35931 | 0,025083572 0,022856939 0,011388963 0,01619732
59 1003276 20888 1930393 | 47643 | 0,018980911] 0,019890132 0,020819794| 0,024680467|
64 763604 18410 1324901 | 39876 | 0,014446573 0,013651342 0,024109355 0,030097343
69 499821 24391 964335 57934 | 0,00945608 | 0,009936189 0,04879947| 0,060076633
74 244044 8951 410044 28405 | 0,004617052 0,004224958 0,036677812 0,069273054
79 129604 10332 298676 23748 | 0,002451969 0,003077459 0,079719762 0,079510908
85 + 116534 17713 237634 | 40972 | 0,002204699 0,002448502 0,151998558 0,172416405

Continued....

Page 69 of 103



Ci=(U+R)/2 | ASCDR | ASCDR | CDR CDRR M1 C1 A=M1*C1
U R U

0,12548822| 0,00216 | 0,00243 | 0,00187| 0,00275 | 0,01827349| -0,03296881| -0,00060246
0,145314553 0,00012 | 0,00025 | 0,00010| 0,00028 | 0,00127650 | -0,03486950| -0,00004451
0,133882119 0,00011 | 0,00015 | 0,00011| 0,00015 | 0,00097279| -0,00840141| -0,00000817
0,117563333 0,00010 | 0,00024 | 0,00011| 0,00023 | 0,00144568| 0,01575851| 0,00002278
0,093995843 0,00012 | 0,00015 | 0,00014| 0,00013 | 0,00145915| 0,02408940| 0,00003515
0,073790504| 0,00010 | 0,00020 | 0,00011| 0,00019 | 0,00205611| 0,01035560| 0,00002129
0,056849677| 0,00008 | 0,00008 | 0,00009| 0,00007 | 0,00139719| 0,00407301| 0,00000569
0,056305898 0,00013 | 0,00019 | 0,00013| 0,00019 | 0,00282361| 0,00400016| 0,00001129
0,045961034| 0,00016 | 0,00024 | 0,00017| 0,00023 | 0,00436393| 0,00510739| 0,00002229
0,042924652 0,00011 | 0,00024 | 0,00012| 0,00022 | 0,00405652| 0,00716529| 0,00002907
0,031260979 0,00029 | 0,00030 | 0,00031| 0,00028 | 0,00940184| 0,00453503| 0,00004264
0,023970256/ 0,00027 | 0,00039 | 0,00029| 0,00037 | 0,01379314| 0,00222663| 0,00003071
0,019435521] 0,00040 | 0,00048 | 0,00040| 0,00049 | 0,02275013| -0,00090922| -0,00002068
0,014048957| 0,00034 | 0,00042 | 0,00035| 0,00041 | 0,02710335| 0,00079523| 0,00002155
0,009696135 0,00047 | 0,00058 | 0,00046| 0,00060 | 0,05443805| -0,00048011| -0,00002614
0,004421005 0,00016 | 0,00031 | 0,00017| 0,00029 | 0,05297543| 0,00039209| 0,00002077
0,002764714 0,00022 | 0,00022 | 0,00020| 0,00024 | 0,07961533| -0,00062549| -0,00004980
0,002326601] 0,00035 | 0,00040 | 0,00034| 0,00042 | 0,16220748| -0,00024380| -0,00003955
0.00570 | 0.00728 | 0.00544 | 0.00754 -0.00052807,
Continued....
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M2

C2

B=M2*C2

-0,00215947

-0,00093805

-0,00024599

-0,00121699

-0,00034739

-0,00138105

0,00014276

-0,00118436

-0,00163911

-0,00305333

-0,00055311

-0,00480836

-0,00386067

-0,00598799

-0,01127716

-0,03259524

0,00020885

-0,02041785

0,12548822

0,14531455

0,13388212

0,11756333

0,09399584

0,07379050

0,05684968

0,05630590

0,04596103

0,04292465

0,03126098

0,02397026

0,01943552

0,01404896

0,00969613

0,00442100

0,00276471

0,00232660

-0,00027099

-0,00013631

-0,00003293

-0,00014307

-0,00003265

-0,00010191

0,00000812

-0,00006669

-0,00007534

-0,00013106

-0,00001729

-0,00011526

-0,00007503

-0,00008412

-0,00010934

-0,00014410

0,00000058

-0,00004750

-0.00157492

Where M1= (M(U)+M(R))/2, M2= M(U)-M(R), C1=C(U)-C(RAND C2=(C(U)+C(R))/Zsee equation 7.3 parts)

Source: Decomposition method by Kitawaga (1955Piemography: Measuring and Modeling Population Bssdy Samuel Preston

Data source: Pakistan Demographic Survey 2007 d&tys8¢tal Bureau of Pakistan.
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CDR (Urban)== Ci * Mi = 0.00544 & CDR (Rural)= Ci * Mi = 0.00754

Original difference =CDR(U)-CDR(R)=0.00544 — 0.08%#50.00210 (by equation 7.2)
ASCDR (Urban) = 5.70 Per 1000 & ASCDR (Rural) =8&7Rer 1000

Contribution of age compositional differences = A3:00052807

Contribution of age specific rate differences = B)00157492

Total Contribution = (-0.00052807) + (-0.001574820.00210299 (by equation 7.3)
Proportion of difference attributable to differead¢e age composition =
-0.00052807/-0.00210299 = -0.2511044 = 25%

Proportion of difference attributable to differeage rate schedules =

-0.00157492/-0.00210299 = -0.7488956 = 75%

Age-specific population

18000000
16000000
14000000 (—
12000000
10000000

8000000 nNx Urban
6000000 - S

\ nNx Rural
4000000

2000000 \\

0 4 9 14 19 24 29 34 39 44 49 54 589 64 69 74 79 85

0
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Age-specific death rate

0,2
0,18
0,16 -

0,14
0,12
0,1

/ = Mx Urban

0,08

0,06
0,04 /\_/

0,02 — _—/
' \ //

0 4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 85+

/. nMx Rural

The table demonstrates the application of the recended procedure to the decomposition
of differences between the crude death rates insRaks urban and rural population (in
2007). The crude death rate of rural populationhigher than the urban by 0.00210.
Differences in age composition account for 25 petr¢e0.00052807/-0.00210299) of the
difference between crude death rate while diffeesnio the rate schedule account for the
remaining 75 percent. It seems reasonable that patts are contributing in the same
direction to the difference but in many applicaipone of the parts will account for more
than 100 percent of the original difference and tlappens only when the both parts work in
the opposite directions and there is no reasonxpea that they will normally work in
concert. Further, the age specific death rate foam population 5.7 per 1000 is fewer then
the rural 7.28 per 1000 as the urban region arerucahsideration all the time with having
good sanitation facilities, more and effective beahre centers then the rural areas and etc.

that’s why is standard of urban population is gbitter then the rural residents.

Both standardization and decomposition proceduaesbe applied simultaneously to more
than one variable, as in the case of standardizati@re is nothing to require that age to be
one of the variables involved in decomposition. Eexample, one could decompose a
differences between two countries, infant mortaldtes into differences due to birth order
distributions and differences due to rate schedifferences (differences in their death rates
for children of the same birth order). Note thatiew age is one of the variables in a
standardization or decomposition of demographie, ritis strongly recommended that age

categories be no wider than 5 years interval, (Wif&ia permits), because age variation in
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vital rates is sufficiently great that the age cosipon with a 10 year age interval can have a

substantial effect on the value of an age spewfie pertaining to that interval.
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8. Population Projection:-

“3population projection (in the field of demograpks/an estimate of a future population and
is probably the demographic technique that is nfiesfuently requested by demographic
planners. In contrast with censuses and intercesstahates, which usually involve some
sort of field data gathering, these population getpns usually involve mathematical
models based only on pre-existing data. A projectnay be done by government
departments, non-government organizations. But mpowents seeks projections of future
demographic parameters in order to anticipate neéddl kinds: for schools, roads, heath
care centers, medical personnel and national peidkswhile private business seeks these

projections in order to estimate the potential siztheir future market.
8.1 Fertility Pattern in Pakistan: -

*To find-out the population projection for Pakistave will start by looking at the fertility
pattern of Pakistan, so that it will be easy fortasunderstand the fertility behavior of
Pakistani women. Moreover, the growth rate andréte of natural increase will also helps

us to predict Pakistan’s future population.

As mentioned earlier, Pakistan is the worldsrBost populous country with a population of
170 million (2011 estimate by population censusanization). To access the fertility pattern
in Pakistan, numerous fertility surveys indicatattithe total fertility rate in Pakistan
remained above 6.0 births per women throughout 498€e table 3.1). Table 3.1 shows that
after 1990s up to the present time, the demogragsiearch indicates a modest decline in
fertility. For example, during 1991-1994 four yeaesiod, the estimates indicate a decline of
0.30 births. Then, the Pakistan fertility and famplanning survey (PFFPS 1996-97)
provides an estimate of total fertility rate to 80, which suggest a slightly more rapid
decline during the 1990s than implied by the presisurveys. Collectively, these estimates

from different sources indicate the decline inilgytparticularly after 1990s.

“3 Internet pages + Wikipedia + Demography: measuaimj modeling population by Samuel preston
44 Reproductivity and age-specific fertility rate inkistan after 1981 by Jamal A. Nasir, Munir Akhtmd M.H.Tahir
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Further, according to a survey (PDS-2007 by fedbtakau of statistics Pakistan), if the
fertility rate/growth rate (see below tables) wéimain high then the population of Pakistan
will be double in the next 37 years. The beloweal8.1 & 8.2) shows the growth rates and

age specific fertility rates of Pakistan in thefeliént years.

*Table 8.1
I ntercensal Growth Rate Rate of Natural Increase
Census Growth rate Survey Growth rate

1951 1.9 1989-94 (Average) 2.9
1961 1.8 1995-97 (Average) 2.6
1972 2.4 1999-2001 (Average) 2.4
1981 3.6 2001 2.06
1998 3.0 2003 1.95

2005 1.90

2006 1.89

2007 1.88

Sources : Pakistan statistical year book 2010 lieféé Bureau of Statistics, Pakistan
and United Nations publications (www.un.org/esalpation/publications/)

“*The intercensal growth rate is an estimate of patfnii between official census dates.
These intercensal growth estimates can be lessmatove or more informative than official
census figures, depending on methodology, accuaadythe date of data, completeness, and
can be released by government or other organizatidrile the rate of natural increase is the
crude birth rate minus crude death rate of a pdjoulalf we neglect migration factor, then a
positive rate of natural increase means that tipalation increases and a negative number
will represent the decrease in population. Usuddlyeloping countries have a positive and

quite high rate of natural increase.

45 publication of Federal Bureau of statistics, Pakist
46 population projection publication (manual 3) byitdd Nations
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According to the Pakistan statistical year book ®@QOmhtercensal growth rate presents the
growth rate between the different censuses year# @an estimated/forecasted growth rate
till the next census time while, the rate of naltumarease describes the actual increase in
population from last year to the next. Moreovehlé¢a8.2 seems to show quite dramatic
decrease in fertility rate within last 20 year ack and every age group and on every survey
we can see a little bit decrease in natural inereate but still the population of Pakistan is

increasing very fast that really need to implentaatfamily planning policies.

Natural Increase rate

2,94
2,62
2,12
] I I I2’06 . ] ] ]

1989-94 Avg.1995-97 Avg. 1999-2001 2001 2003 2005 2006 2007
Avg.

The following table gives information about the agecific fertility rates to get awareness of
fertility pattern of Pakistan since 1984.
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Table 8.2:

Age specific fertility rates (ASFRs) per 1000 women of Pakistan during 1980s-2000s.

Vears Age groups

15-19 20-24 25-29 30-34 35-39 40-44 45-49
1984 65,76 268,33 367,57 314,42 226,07 109,56 37,88
1985 59,15 272,98 350,79 326,98 235,29 108,57 47,88
1986 54,31 265,75 360,26 303,12 226,22 125,98 52,16
1988 66,00 263,60 333,00 278,30 203,30 111,20 41,80
1989 75,70 265,80 323,40 274,30 197,10 102,00 41,60
1990 75,50 274,80 313,20 276,00 175,90 97,00 30,50
1991 69,00 258,20 315,40 259,00 186,50 82,30 27,40
1992 73,30 261,40 312,90 254,50 162,60 74,50 27,80
1995 59,10 243,40 305,10 241,90 148,10 90,10 29,60
1996 54,70 258,20 295,90 255,40 143,00 65,50 23,20
1997 52,30 231,00 273,20 211,20 142,90 68,40 30,70
1999 36,20 205,60 256,90 203,60 118,30 61,70 25,80
2000 32,90 195,10 244,20 203,80 114,50 54,40 22,90
2001 24,20 162,00 242,90 197,20 118,50 57,90 21,90
2003 23,70 163,10 229,60 190,00 112,70 49,00 18,80
2005 20,30 157,60 225,50 179,90 106,60 50,10 18,10
2006 18,10 149,80 225,80 176,60 107,70 53,60 15,60
2007 16,10 150,00 225,30 173,30 102,60 52,60 18,00

Source: Pakistan Demographic Survey 2007 by Fe@eralau of statistics, Pakistan.

Where:

#of births in a year to women
ASFR = - = 1000
#of all women in that age group (8.1)

This table, from the various multiple and indeparmidmurces ASFRs in Pakistan shows the

declining trend and the traditional reciprocal eshape pattern. It can also be seen that the

Page 78 of 103



age interval 25-29 year is the most fertile pemddle the age group 45-49 is the least fertile

period in the reproductive life of a Pakistani wamEurther, the parameters TFR and GRR

(defined in the next pages) of reproductivity gdrto decrease modestly after the year 1996
upto 2000.

Here two different graphs also shows the diffeEBERs in different time period.

Age-specificfertility rate in Pakistan
300,00
250,00
200,00
M Year 1999
150,00
Year 2003
100,00 M Year 2007
50,00
0,00
15-19 20-24 25-29 30-34 35-39 40-44 45-49
Age-specific fertility rate
300,00
250,00 /A\
200,00
// \\ Year 1999
150,00
/ \ Year 2003
100,00 / ———Year 2007
50,00 7 =~
0,00
15-19 2024  25-29 3034  35-39  40-44  45-49
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Table 8.3:

Total Fertility Rate and Gross Reproduction Rate of Pakistan during 1980s-2000s.

Year TFR GRR
1984 6.95 3.33
1985 7.01 3.41
1986 6.94 3.34
1988 6.49 3.10
1989 6.40 3.07
1990 6.21 3.03
1991 5.99 2.92
1992 5.84 2.86
1995 5.59 2.70
1996 5.48 2,46
1997 5.05 2.43
1999 4.54 2.17
2000 4.34 2.09
2001 412 1.97
2003 3.93 2.03
2005 3.79 2.00

The above table represents the total fertility (&feR) and gross Reproductivity rate (GRR)

in Pakistan. Where:

BF B
GRR=—-[ f,dy

_ex B Y
N GRR=5*—>"f,

OR B 8.2)
and also:

SRB

GRR = ( * TFR)
SRB +100 (By Hinde 1998) (8.3)
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B
J' f,dy
a is the age specific fertility rate from 15-49 wherp are 15 and 49 respectively and

same as the Fx column given in table 5, and SRBeisex ratio at birth (males per females).

Further, B" and B' indicates the female and total number of birthpeesvely. This gross
reproduction rate (GRR) is quite different from ttodal fertility rate (TFR), GRR is the
average number of daughters that would be bornworaen (or a group of women) if she
survived to the age of 45 and conformed to thespgeific fertility rate (ASFR) of a given
year. GRR is often regarded as the extent to wiliehgeneration of daughters replaces the
proceeding generation of females. This GRR is itmil& to net reproduction raté’NRR)

but it ignores the fact that some of the women di#l before completing their childbearing

age (15-49 years).

These TFR and GRR rates may also help us to knewR and GRR in a certain year, so
that we can imagine/predict future population a&sgbpulation’s TFR is 3.79 in 2005 means
that the population is increasing at the rate @®3Jirth per year, whereas 2.00 daughters

would be born to a women (if she survived till dge of 45).

TFR and GRR of Pakistan

1

i

4 — —TFR

3 —GRR

1980 1985 1990 1995 2000 2005 2010

“T The net reproduction rate is the average numbdaoghters that would be born to a female (or amuafdemales) if she passed
through her life time conforming to the age spedrtility and mortality rates of a given year.
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8.2 Data and Methodology: -

A secondary data on age specific fertility rate ER$ and age specific population by males
and females for the year 2007 has been taken fiakistan demographic survey (PDS 2007)
by the federal bureau of statistics, Pakistan ardgm year lived from age x to x+n from the

life table of male and female is used to calcuaitgection.

Before starting the different methods, we will staith the main projection method; assume
that we know the total population size at time @ arant to estimate the total population at
time t, and then the following general equationdiae of the population must be attributable

to the magnitude of these flows, in particular:
N(T) = N(O) + B{O,T} — D{0,T} + {0, T} — O{0,T} (8.4)
Where:

N(T) = No. of persons alive in the population ateiT.

N(0) = No. of persons alive in the population atdiO.

B{0,T} = No. of births in the population betweemig 0 and T.
D{0,T} = No. of deaths in the population betweemdi O and T.
{0, T} = No. of in-migrants between time 0 and T.

0{0,T} = No. of out-migrants between time 0 and T.

The choice of population projection methodology liega set of necessary projection inputs
and achievable projection outputs. One should selamethodology that will provide the
desired level of detail in the output and must aslect a model whose data requirement can
be met. There are several methods to calculatpdpalation forecasting in which a few of

them are mentioned and described here:

= Growth rate method

= Compound rate of growth method
*= Mathematical methods

= Method of least squares

= Cohort component method

= Demographic/Economic modeling
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= Extrapolation method

= Ratio method

By the assumption of equation (8.4), we will seloWwehat the two quantities are related by:

;
r(t)dt

N(T) = N(O)e[0 =N (O)EF[O'T]T (8.5)
Where "[°Tlis the mean annualized growth rate between timend tane T and is a
continuous function as it is measured in time upityears. To compute the growth rate

during a very short period of time, the populatotrange might p@N() = N(t+A1) - N(t)

where N denotes the current anld(t*20 the future populations. Further, since the

person-year lived over the short time |nter[/ Al t] is now N(DAL , then the crude growth

AN(t) AN(t)
N (t)At

r(t) =

rate is and taking the limit of At is simply the derivative ofN () , When

At approaches to 0, therefore:

dN(t)
(0 = im ANO _ gt _dinN(
At 0 N(t)At N(t) dt (8.5a)

Where In refers to as natural log and dt is theetimterval. The concept of growth rate
enables us to develop a new expression for populathange/forecast over a longer time
interval. Integrating the above eq. (8.5a) betwtberexact time 0 & T:

T

jr(t)dt [ N(t)dt—l N O]

0

:jr(t)dt—m N(T)=In N(0) = In-N0).
N(O) (8.5)
Taking exponentials on both sides:
J;r(t)dt N(t)
N (0)
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:
r(t)dt

= N(T) = N(O)e° (85C)

So this is a most important formula in demographge growth rate is also called the

instantaneous growth rate and it expresses thegehanpopulation size during a particular

discrete time period (say 0 to T) as a simple famctf the set of instantaneous growth rates
that prevailed during this period. Moreover, thepgartionate growth in population over the

period N(t)/N(0) is a simple function of the sumgrbwth rates. The equation (8.5) can be
used as projection methodology if we can correetlfimate N(0) and make an accurate
assumption about mean growth rate over the time U, tthen we can accurately estimate
N(T).

Viewing growth rate, i.e. r (t) as a continuoushrying function, raises question about the
commonly encountered term, exponential growth. gngwth that occurs, either zero or

negative growth must obey equation (8.5). An exptinkappears in eg. (8.5) because we
have defined our measure of growth-the growth patgortionate terms. In this sense, the
term exponential growth is a redundancy; all groistaxponential by our measure of growth
as the proportionate rate of change in the sizéhefpopulation. When someone use term
exponential growth rate, they are often (but netarmably) referring to an N(t) sequence

produced by a constant and positive growth ratdiwisome time period and such a
sequence is perhaps more precisely characterizédteligrm geometric growth rate, is in fact

constant between time 0 & T at some value r, theri8e§) becomes:
N(T) = N(O)er'T (8.6)

This equation comes from the fact that:
P T
:>Irdt =r], =rT-r0o=rT
0

Taking natural log of eq. (8.6):
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In (N(t)j
__\N(Q)
T (8.6a)

So the above equation shows that, if the instaotagrowth rate is constant during the time
interval 0 to T, one can solve for its value byeag the population size at the beginning
and the end of the interval (time 0 to T). Moregvewe divide both sides of equation (8.5b)

by T, the length of the time interval over whiclowth is occurring, we get:

T N (t)
!r(t)dt ) In (N(O)j

T T (8.6D)

The left hand side of eq. (8.6b) is simply repréisgnthe mean value of the instantaneous
growth rate over the time period 0 to T, which wi# designate as[°™] Itis the area under

the "®) function between the time periods O to T dividgdHhe length of the time intervals,

thus:

T (8.7)

Note that the right hand side of equation (8.7idemntical to that of equation (8.6a), if the
growth rate is constant between 0 and T; equat®n) (provides a way of estimating its
value. But this is clearly a more general expressmce it requires no assumption of
constancy. So the expression given in eq. (8.7)pcavides the mean annualized growth rate

between 0 and T.

In the lack of information about growth rate, theglest forecast would be to assume that
population size will remain constant in future. &nin most of the populations the annual
growth rate is a few percent or less, and then a@ssumption will often provide a fair

approximation about projection for a short perisdy(a year or less). Then, for the short
term, this assumption amounts to saying that the e@mponent of future population size is

the size of the population already at the previtats.
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8.2.1Growth rate method:-

“8For computing the annual growth rate, the followsigple formula can be applied to the

information at any two points of time:

r= (lj (MJ*]_OO
VAN (8.8)

Where:

r = growth rate

Pn = population in the current year
Po = population in the base year

n = number of intermediary years

8.2.2 Compound rate of growth method:-

Another method to find the population projectiorthe method of compound rate of growth.

A simple but slightly improved method can be conepluwvith help of the following:

1/n
R= l(i] —1} *100
R

Where, ‘R’ is the annual growth rate. Apply thishe following:

Pn = F%*(]_+i)
100

(8.9)

(8.10)

Future population can be found as, divide the gnawate by 100 and add 1 then take the nth
power (where n is years: e.g.10), finally multiplith the base year population. Population in
any requisite year can project by these formulasafply this, let the population of Pakistan
in 1991 was 110,750,020 (Po) and in 2001 it was4B1,150 (Pn), then the value can be

obtained like these:

48 projections of populations, Enrolment and Teachgrarun C. Mehta
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e K 141, 450,15

1/10
3 —1} *100= 2.48%
110, 750,02
(8.11)

Thus, during the period 1991 to 2001, populatiameased at the rate of 2.48% per annum.
This rate can now the applied to know the poputatigures in any given year, for example

the population in the year 2011 would be:

2.48)10

I:)2011 = I:)2001* (1 t—
100 (8.12)

P =141,450,150f ¥ 0.0248 = 180.illion

So this method can be used for projecting next [adjom forecasting as well. The next

populations might be:

Pyorr =180.714 1+ 0.0248° = 230.8fillion
Pyos: = 230.874 1+ 0.0248° = 294.9llion

Poos = 294.96%( 1+ 0.0248° = 376.8fillion 6.13)

and so on.

Since these estimates are only includes the popnulatcrease rate and previous population,
so they might be larger than the estimates of ¢otmmponent (in section 8.2.5) as these
estimates are not taking into account all the deagpdgc variables like births, deaths and

migration.
8.2.3 Mathematical method:-

This is another simple method of estimating futgize of a population. The future
population is to take the number of individualsdaserminant at more or less recent date in
the past and to apply it to an assumed rate okase as a function of time. The rate of
increase may be derived from observation on thé grasvth of the population itself. The

calculation of the net rate of population growthassumed birth rate, death rates, and the
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rate of emigration and immigration may be calculaseparately and added to obtain the

growth rate of each future period.
8.2.4 Method of least squares:-

Another method of population forecasting is the hodt of least squares. This method is
applicable when time series data is availables lailess complicated method, commonly
used to make future projections on the basis dfpaisds. It is a method in which one needs
to fit a straight line to the past observationss lalso known as line of the best fit or method
of least squares. The regression line which redtdta the method of least squares is that
straight line which, when drawn through the scatfgpoints, minimizes the sum of squares

of the vertical deviations of the points from tireel The general form of the equation is:
Y =a+bX

Where, ‘X' as year, ‘a’ as constant and ‘b’ as slophich give the best fitting line. To
compute the values of the constant of the abovatemy the following two equations are

used:
>Y =na+bxX
SXY =aZX +bZX?

Where:

2X = sum of all observations of X

2Y = corresponding sum of all Y observations
2XY =sum of all products of X and Y

>X*=sum of all the squares of X

N = total number of observations

8.2.5 Cohort Component Method: -

The cohort component method for estimating the fatjmun projection is distinguished by its
ability to preserve knowledge of an age distributd a population (which can be of a single

sex, race or etc.) over time. The model most conynesed that does account for the age
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distribution is called the cohort component modei@thod. It is a discrete time model and
now nearly the only method used for population dasting/projection representing a rare
consensus for social science. It is a special oadsecomponent method which is defined
simply by the use of estimates of births, deathd mat migrating to project/update a

population. The cohort component method is exptessthis simple equation:

+B

-1

D,

t-1t

+M

R=R -1 (8.14)

Where:

R - Population at time t

Ra- population at time t-1

B, =No. of births from time t-1 to t

Dy, =No. of deaths from time t-1 to t

Mewe - Net migrations from time t-1 to t

The method described in equation (8.4) is the sasnequation (8.14)., both are running the
same terms but the only difference is in migraBtpuation (8.14) is using the number of net
migrants from time x-1 to x while equation (8.4)adding in-migrants and minimizing the

out-migrants, which is another way of doing it. Eammponent of population change are
estimated or projected separately and applied ¢oathbove equation to produce a forecast.
The following table 8.4 gives us the different cédtions for the male and female and the
first three lines of table 8.4 have been taken ftbmdifferent sources of data; i.e. the age
specific population from the survey PDS-2007, ifeethble for men and women and the age
specific fertility rate in the age interval x to X+4also from the PDS-2007, to find the

population forecasting (given in table 8.5).

Table 8.4:

Mathematical Expressionsfor Cohort Component Method

1. Females

F
sN, (1) =number of women aged x to x+5 at time t
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F
5L =number of person-years lived by women from age x+5 (from the life table)

5P =age specific fertility rate in the interval x teX

LF
s Ny (t+5) = N,_g(t)* 22—

F
sbs= women still alive five years later (except fiestd last age interval)

TF
oNi(t+8) = Neg©) . Nt) |2
80 =women still alive at the last interval of age

F
T, is the person-year lived above age x for the female

NS (1) +, NE (t+5)

sB,[t.t+5] =5*% F *2
2 = Births to women age x to x+5 between time t and t+5

B[t,t+5]=ﬁ:58x[t,t+ﬂ

= Total births between t and t+5, whereB are the from starting to ending age (e.g. 15-49)

1

BT [t,t+5]=B[t,t+5 *
1+ SRB = # of females births between t and t+5 (SRB=sér & birth)

F
5Ng(t+5)=BF[t,t+5]*%

0 = women still alive at the first interval of age, Iscthe person year lived at first age interval

2. Males

M
sN, (1) =number of men aged x to x+5 at time t

M
5L =number of person-years lived by men from agex® (from the life table)

LM
sNy' (t+5) =5 N_g()* 25—

sbis = Males still alive five years later (except fiestd last age interval)

M
T85

oNog (£+5) = NG (1) +, N5 (1) |5
80 = Males still alive at the last interval of age

SRB

B" [t,t+5] =BJ[t,t+5*
1+ 8RB = No. of male births between t and t+5 (SRB=seio rait birth)

LM

sNg' (t+5)=B"[t,t+5 *2 2
5*| o oo

0 = Males still alive at the first interval of age
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Here is the age specific population projection akiBtan from the year 2007-2032 by the

cohort component method.

Table: 8.5

Population Projection of Pakistan by age specific fertility from 2007-2032

Agex Fx Nx 2007 Lx Nx 2012 Bx Nx 2017 Bx
Female Female
Female Female Female 2007-2012 2012-2017
l, =200, 00(
00-04 9756608 378137 7422841 8635555
05-09 10844307 | 466640 12040143 9160158
10-14 9619874 463848 10779423 11968104
15-19 0.0161 8211804 460673 9554027 715075 10705639 815452
20-24 0.150 6733861 457613 8157257 | 5584169 | 9490565 | 6617933
25-29 0.2253 5564656 453865 6678708 | 6896075 | 8090447 | 8318727
30-34 0.1733 4474911 450734 5526268 | 4333011 | 6632635 | 5267845
35-39 0.1026 4219507 446280 4430691 | 2218776 | 5471659 | 2539953
40-44 0.0526 3281389 438686 4147707 976926 4355298 | 1118145
45-49 0.018 2999342 431165 3225132 280101 4076597 328578
50-54 2156822 421571 2932603 3153368
55-59 1679608 405834 2076309 2823130
60-64 1296418 376572 1558503 1926600
65-69 932030 336503 1158473 1392671
70-74 606846 278227 770620 957847
75-79 295833 216107 471355 598563
80-84 177547 190403 260646 415291
85 + 151288 167298 153797 193836
73002651 81344504 | 21004133 | 90047964 | 25006632
Continue...
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Continued table 8.5

Age x Fx Nx 2022 Bx Nx 2027 Bx Nx 2032 Bx
Female Female
Female Female 2017-2022 2022-2027 2027-2032
00-04 10203997 11869390 13279814
05-09 10656708 12592244 14647421
10-14 9105351 10592946 12516902
15-19 0.0161 11886184 909321 9043025 842401 10520439 787429
20-24 0.150 10634527 | 7546909 | 11807230 | 8415659 8982957 7796320
25-29 0.2253 9412834 9858723 | 10547427 | 11242617 | 11710525 | 12536792
30-34 0.1733 8034635 6354595 9347899 7530983 | 10474665 | 8588126
35-39 0.1026 6567094 3087940 7955239 3724978 9255526 4414561
40-44 0.0526 5378552 1280001 6455347 1556158 7819871 1877191
45-49 0.018 4280629 376075 5286340 430514 6344674 523396
50-54 3985887 4185379 5168712
55-59 3035655 3837096 4029141
60-64 2619573 2816774 3560429
65-69 1721601 2340838 2517056
70-74 1151486 1423452 1935449
75-79 743988 894393 1105637
80-84 527369 655497 788013
85 + 284891 379897 484257
100230961| 29413565 | 112030415| 33743309 | 125141489| 36523816
Continue...

Page 92 of 103



Continued table 8.5

Age x Lx Nx 2007 Nx 2012 Nx 2017 Nx 2022 Nx 2027 Nx 2032
Male Male Male Male Male Male Male
l, =200, 00(
00-04 372613 9783859 | 8338421 | 10126190 | 11864820 13450395 | 14132681
05-09 458581 11710324 | 12041158 | 10262234 | 12462469 | 14602231 | 16553625
10-14 456805 10636015 | 11664972 | 11994524 | 10222490 | 12414205 | 14545680
15-19 454001 9063876 | 10570728 | 11593369 | 11920899 | 10159741 | 12338003
20-24 450089 6824723 | 8985775 | 10479643 | 11493472 | 11818179 | 10072198
25-29 445474 5268436 | 6754746 | 8893639 | 10372190 11375624 | 11697001
30-34 440477 3957414 | 5209339 | 6678976 | 8793877 | 10255842 | 11248020
35-39 435226 4132910 | 3910237 | 5147237 | 6599355 | 8689044 | 10133581
40-44 426469 3496263 | 4049753 | 3831561 | 5043672 | 6466572 | 8514215
45-49 415073 3277150 | 3402837 | 3941537 | 3729175 | 4908896 | 6293774
50-54 396804 2429295 | 3132910 | 3253064 | 3768054 | 3565039 | 4692836
55-59 366921 1864568 | 2246347 | 2896973 | 3008079 | 3484285 | 3296559
60-64 328821 1637251 | 1670957 | 2013093 | 2596160 | 2695729 | 3122487
65-69 285031 1106476 | 1419214 | 1448431 | 1745004 | 2250422 | 2336731
70-74 229126 857310 889456 1140854 | 1164341 | 1402745 | 1809032
75-79 167973 358255 628497 652063 836364 853582 1028356
80-84 132878 250734 283404 497183 515826 661620 675241
85 + 106548 202880 201865 215952 317355 370777 459431
76857739 | 85400614 | 95066522 | 106453600| 119424927| 132949450
S e D e T

Different columns are used to find projection,tfitelumn for age and second one for ASFRs
and third one is for number of females in the y&@07 (base year) and forth one represents

the person year lived from age x to x+n (taken ftomlife table).

Page 93 of 103



According to our calculations, the births in eade gyroup (15-49) can be found by the

following formulas:

NE (1) +, NE (t+5)

5B, [t.t+5] =5% F *= 5

_ 8211804+ 9554027 i
=, B,[2007,201} _ = 5*0.0161 > = 71507

and similarly the last one:

0.0182999342— 3225132 2801(

sB,[2007,201 = 5*

(45-49)

Then the total number of births for the period 20@7can be found by adding all the birth in
each age group (column 6 table 8.5):

B
B[2007,201%=>" ;B [ 2007,20}.

X=a

= B[2007,2012= 210041:
= B[2012- 2017= 2500662
= B[2017- 202}= 294135€
= B[2022- 202}= 337433C

&B[2027- 2033 = 3652381

According to PDS-2007, the total number of birthsswB.8 million in a year 2007 and our
estimates indicate that in the period of 2007-E2dtpossibly be around 21 million births, so
it looks reasonable to say that there might be ratoti million births each year, which is
almost the same as PDS-2007. In the same way,ilhy above formulation, we can find the

next number of birth for the year 2012-17 in colugand so on.

From the total number of births, the number of fEmend male births can be separated by

the following calculations:
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B"[2007,2012=B]| 2007,20:}2(* = j

1+SRB
= B [2007,2012= 2100413{* L j= 98150
1+1.14

B" [2007,201}=B]| 2007,2012(* S j
1+SRB

= BY [2007,201}= 2100413{* 114 j: 111891
1+1.14

Where the sex ratio at birth for the period 20072& 1.14 that is calculated as; the number
of male births in the year 2007-12 divided by thenber of female births in the year 2007-12
and so on. So, here we can see that the numbemaiiés in the period of 2007-12 might be
9,815,016 and male might be 11,189,118 which stht@snillion females and 2.2 million
males each year. It also looks reasonable as idataegiven by statistical bureau of Pakistan;
PDS-2007 says that there are total 1.8 million fesiand 2.0 million males in a year.
Finally, our estimates made by the cohort componethod looks quite logical as described
earlier that the cohort component method gives straocurate forecasting that is why it is

now-a-days the only method on which demographersedying much.

Further, the procedures of finding number of femaed males at the first and last interval
(i.,e. 00-04 & 85+) are quite different from the tred calculations as there is a high
probability of dying in the infancy and at the opamled interval. So here is some overview

to find them:

F
sNg (2012)= B" [ 2007,201p gilo

o

=, N{ (2012)= 0815016: 19137 74208,
5*100,000

In the same way:

F
sNo' (2012)=B" [ 2007, 201p ELIO

0o
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372613

=, N)(2012)= 11189118*———_""_= 83384
5*100,000
and:
IF
sNZ (2012)=[ 4N, (2007) 4N, (2007) Tig
80
=, NJ(2012)=[ 17754 % 1512%8;§7298: 1537
357701
Similarly:

M
JNY (2012)=[ ;N (2007} {NY, (2007) %
80

106548 _

=, N (2012)=[ 250734 202880
239426

2018

It says that in the year 2012 there might be 78¥WP female and 8,338,422 male babies at
the first age interval, whereas on the age of 8eret may be 153,797 and 201,865 female
and males left respectively. In general we know the dying ratio of male is higher than the

females which means that the males die early whdesaales die late but cohort component
estimates indicate that there are more males iyghe 2012 (i.e. 201,865) then the females
(i.e.153,797) at the age of 85+. This is due to dhéa (base year 2007) given by the
statistical bureau of Pakistan which states thatethare 202,880 males in 2007 while

151,288 females at the age of 85+ (see column @aldé 8.5 in females and in males

columns). But in spite of all these figures, outireates shows that the number of males
might be higher in the later years, like in the ry@@32 the number males might be

132,949,450 and females 125,141,489. More infoonatan see in the table 8.5 and rest of

the calculation can also be found in the followiable 8.6 (by using table 8.4).
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Table 8.6:

Calculations of table 8.5

B"[2007- 2012= 21004133% = = 98150
1+1.14

SRB = Male Births(2007,2012) / Female Births(200212)=1.14

B" [2007- 2013= 2100413314 = 111801
1+1.14

SRB = Male Births(2007,2012) / Female Births(20022)=1.14

B"[2012- 201}= 25006632+ = 114185
1+1.19

SRB = Male Births(2012,2017) / Female Births(2002,2)=1.19

B" [2012- 201} = 2500663222 = 135880
1+1.19

SRB = Male Births(2012,2017) / Female Births(2002,2)=1.19

B"[2017- 2022 = 20413565+~ = 134924
1+1.18

SRB = Male Births(2017,2022) / Female Births(20022)=1.18

B" [2017- 2022= 2041356518 = 150211
1+1.18

SRB = Male Births(2017,2022) / Female Births(20022)=1.18

B"[2022- 202}= 33743309% ~ = 156045
1+1.15

SRB = Male Births(2022,2027) / Female Births(2022,2)=1.15

B [2027- 203p= 36523816% — = 17550%
1+1.08

SRB = Male Births(2022,2027) / Female Births(2022,2)=1.15

B"[2027- 203%= 36523816% - = 175505
1+1.08

SRB = Male Births(2027,2032) / Female Births(20232)=1.08

B"[2027- 203p= 36523816+ == 17550¢
1+1.08

SRB = Male Births(2027,2032) / Female Births(20232)=1.08

B[2007- 201}= 210041:

B[2012- 201}= 2500662

and so on...

TS =357701 T =16729¢

To =23942€ T, =10654¢ |, =100,00C

466640 _

Nf(2012)at(o&og)= 9756608*378137— 120401¢
and so on till:
Ny (20128t g, g, = 205833129403 _ 55064

216107

458581
NM (2012 = 9783859*—— = 120411!
(20125t 0 372613
and so on till:
_ ,].32878_
Ni" (2012)31t(8H4)— 358255 167973_ 2834C

As mentioned earlier, the data has been taken @8 2007 and male and females life
tables to make prediction. Then, the mathematigatession (table 8.4 & table 8.5) has been
used to obtain the future population in a five yage interval. Prediction has been obtained
for the year 2007-2032 at five years interval. Agach births column, sex ratio at birth has
been calculated and used for the next 5-yearssbi@ur estimate shows that the number of
births in the year 2007-2012 can be 21,004,133 fndmch female births might be 9,815,016
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and male births might be 11,189,118, where theraér at birth is 1.14. Similarly, the
number of births in the year 2027-2032 might bé38,816 births whereas female birth may
stand at 17,559,527 and male births at 18,964,883t sex ratio at birth might be more or
less 1.08. So, same as the general perceptionjel dlao found more male births then the
female births throughout the projection period (sdxe 8.6 column 1 & column 2). Finally,
the results are shown in the table 8.7 that ilaistithe future population of Pakistan. It is
almost the same as equation (8.13) results butaltree lack of information about migrants,
(I have not found any reliable data on age spediiigration for Pakistan), so the migration
factor is missing in the calculation and table i8.@nly relying on base year population 2007
i.e number of males and females, births, and de&ingslarly, to find the future population
for the males and females separately for each emgpgtable 8.4 is used and results are

shown in table 8.5.

Table 8.7:

Population Projection for Pakistan

Year Male Population Female Population Total Population
2007 76857739 73002651 149860390
2012 85400614 81344504 166745118
2017 95066522 90047964 185114486
2022 106453600 100230961 206684561
2027 119424927 112030415 231455342
2032 132949450 125141489 258090939
Source: cohort component method

These results are based on the cohort componertothetalculation. According to the
equation (8.14), the expected population of Pakigia2032 might be 296.02 million which
is relatively higher then the estimates of cohorhponent method (equation 8.13) is 258.09
million in 2031 but we know that the cohort compohestimates are the more reliable than
any other method. But on the other hand, in owrutations since | have mentioned that the
migration data is not included, so it might be [alssthat there is a little-bit change in the

projection. However, there might not be too mucfiedence from 258 million because
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according to some sources (Google and CIA facthoBkkistan’s net migration rate was-
0.48 per 1000 people in 2009 where as it was 0511000 people in 2008.

Finally, Since the TFR of Pakistan is high and adicw to the FBS statistics reports, if the
population of Pakistan will keep this increase thethin just 37 years it will be more than
double. So, it is quite possible that Pakistan khdweep its national family planning
programms in place and not only encourage totélifeto fall below 1.85 but would aim to
achieve a considerable period of declining popoitafi®As the United Nations report says
that the population of Pakistan will be increasemsbiad 206 million (144%) in the next 50
years, which looks relatively high. It might be edtthat UN analysis was also carried out
after the projection were constructed which shohet tPakistan has betatedly and very
recently experienced quite steep fertiltiy decling there is signigicant difference from the
past. However, the new data and analysis indidhtgsPakistan’s attainment of replacement
fertiltiy may be far behind that of other southaamsicountries (like india and bangladesh).
There will probably be some gap in the producttsflowere levels of girls schooling, or

rural-urban policies or a higher infant mortalies and related phenomenas.

Expected Population of Pakistan
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200000000 "‘—*’"’_'_/'

150000000
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100000000

50000000
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Pop.in 2007 Exp.Pop.in Exp.Pop.in Exp.Pop.in Exp.Pop.in Exp.Pop.in
2012 2017 2022 2027 2032

Moreover to end this, the data given in the PDS#20tlicates us that there are 97.05
million people residing in the rural areas whergas number is 52.81 for the urban one. So

Pakistan is still considered as a rural and agtoalcountry. The following graphs will be

4% World population to 2300 report by United Nations.
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the enough information to overview the inhabitasit®akistan by the urban and rural areas
that makes grounds of 258 million population in ylear 2032. The record says that the 65%
of the population is living in the rural areas wdaes 35% of the population is residing in the
urban areas of Pakistan. Like many other developatgpns, Pakistan’s government has also
much emphasis on the urban areas instead rurallgimpuwhere there are more people
residing, having less attention. Then, off courd®n have much better facilities as well then
the rural one, either of education system, qualgglth care centers or sanitation facilities or

etc. that really effect the future generation/pagiah.
8.3 Comments-

By using the data from the different sources eithePakistan demographic surveys, federal
burear of statistics, Pakistan or life table forlerand females, first | have tried to give some
overview of Pakistan’s fertility pattern to get kmabout fertility behaviour of Pakistani
women. | have shown in the different data tabli#se ASFRs table or TFR and GRR table)
that Pakistan’s total fertility rate is still higdpecially in the rural areas even though many
family program policies have been made but the need implement them. As | have
mentioned before that Pakistan should implemeriaitsly planning programms in place. So

that there should have some significant changearfertility rates.

Second, | have made an effort to predict the Pakistfuture population. First | have
described some methods to calculate/project/predectfuture population and then applied
the Pakistani data on these methods. The first adetbquation 8.13) shows that there may
be 294.96 million population in 2032 whereas theorb compoenent methods states that it
might be 258.09 million in 2031, that looks readueato say that the first growth rate
methods’s estimates are not considered to be gteebmates by the demographer as it does
not take into an account all the demographic véglike births, deaths, and migration
while the cohort component method includes allhafse demographic variables (i.e. births,
deaths, and migration). According to the data (us&ble 8.5), the number of females in
2007 were 73,002,651 while the men was 76,857, 7@Bthen by the cohort component
calculations, this number may becomes 90,047,96# 91066,522 for the females and
males respectively in the year 2017, whereas theuletions done via equation (8.13)

doesn’t categories the population to understandhtbe many males and females will be in
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future, and also cohort component method gives latipa in various age groups which is

another aspect of cohort method.

So to conclude this, | can say that since theie lsrge amount of population living in the
rural areas where there are not enough facilitidsealth, food, sanitation and etc. and the
population may becomes double as stated by theifrB&xt 37 year, if the TFR will remain
high, so the government is really needed to takddoe the family planning policies in order

to reduce the TFR not only in the urban but esfigcrathe rural areas of Pakistan.

Further in the end, | must mentioned that | havedusostly the data from the Pakistan
demographic surveys (like 2007, as it was givertinges) and have made the projections
but if one start making these projection by theadziven the Pakistan statistical year book
2010, there might have big change in projectiossitee population given in’Pakistan
statistical year book 2010 is 158.17 million in gfear 2007 while it is 149.86 million in the
*lpakistan demographic survey 2007, that has alm@st8llion difference in the two

publications of Federal Bureau of Statistics, Pakis

50 http:/iwww.statpak.gov.pk/fbs/sites/default/filetier/yearbook2010/Population/16-1.pdf
51 http:/iwww.statpak.gov.pk/fbs/sites/default/filespulation_satistics/publications/pds2007/tabldsyiof

Page 101 of 103



References: -

0 Abou Zahr, Cet. al., Who Counts?4, The way forward, Series, 2007.
0 Anderson, C. JMultiple Logistic Regression For Dichotomous Responses University of

lllinois at Urbana-Champaign.
0 Banda, J. PMain sources of socio-demographic statistic United Nations 2003.

0 Bongaarts, JEertility transitionsin developing countries, progress or stagnation New

York: Population council, 2008.

o Coale, A. J., Demeny, P., with Vaughan, Begional Model Life Tables and Stable

Populations, New York: Academic Press, 1983.

0 Countdown to 2015: Maternal, Newborn & Child Survival, WHO & UNICEF Decade Report
(2000-2010).

0 Country Health Profile, WHO Countries Pakistahitp://www.who.int/countries/pak/en/

o Country profile: Maternal, Newborn & Child Survival, WHO & UNICEF Report.

o Daniel, W. W.Bio Satistics: A Foundation for the Analysisin the Health Sciences 8th ed.
New York: J. Wiley & Sons, 2006.

o Demographic and Research Satistics, Federal Bureau of Statistics, Pakistan,

http://www.statpak.gov.pk/fbs/population publicai$o

o Dobson, A. J., Barnett, A. GAn Introduction to Generalizes Linear Models 3rd ed. Boca
Raton, Fla.: Chapman & Hall/CRC, 2008.

o Fergany, N.On the Humans Survivor ship function and Life Table Construction, Springer,
1971.

0 Hudson V. M., Den Boer, A. MMissing Women and Bare Branches, Gender Balance and
Conflict, ECSP report, Issue 11, 2005.

o Keyfitz, N., Flieger, W.Population, facts and method of demography, San Francisco, W. H.
Freeman, 1971.

o Larget, B.Multiple Linear Regression University of Wisconsin-Madison, 2008.

0 Masset, E., White, Hinfant and Child Mortality in Andhra Pradesh Munich Personal
RePEc Archive, 2008.

Page 102 of 103



Mehta A.,Projections of population, enrolment and teachers, NIEPA, New Delhi.
Methods for Population Projections by Sex and Age, Manual Ill, United Nations Population
Division, 1956.

Nasir, J. A.gt al., Levels of recent and targeted and determinant of fertility in Pakistan

Pakistan Academy of Sciences, 2009.

Nasir, J. A. gt al., Reproductivity and Age-Specific Fertility Rates in Pakistan, Pakistan
Journal of Statistics, 2009.

National Database and Registration Authority (NADRakistarhttp://www.nadra.gov.pk/

Pakistan Satistical Year Book 2009 &2010, Federal Bureau of Statistics, Pakjstan
http://www.statpak.gov.pk/fbs/content/pakistanistatal-year-book-2010

Poston, D. L., Bouvier, Leon FPppulation and Society: An Introduction to Demography
Cambridge: Cambridge University Press, 2010.

Preston, S. Het al., Demography: Measuring and Modeling Population Processes Malden,
Mass. Blackwell Publishers, 2001.

Swanson, D. A., McKibben, J. NNlew Directionsin the Development of Population
Estimatesin the United States, Population Research and Policy Review, 2010.
The Millennium Devel opment Goals, United Nations report, 2010.

The Sate of the World Children, special edition, UNICEF Report, 2009.
The World Factbook, CIA.

United Nations, Pakistahitp://unportal.un.org.pk/sites/unpakistan/pagdalgdeaspx

World Mortality Report 2005, New York: United Nations, 2006.

World Population by 2300, New York: United Nations, 2004.

Page 103 of 103



