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Although the family has been the subject of intense study by social
scientists for 
a long time, it 
has received relatively little 
attention from
 
demographers. 
The field of 
family demography is 
still in 
the early phases of
 
development 
despite 
 a growing 
 literature 
on households 
 and families. 1
 
Ryder 2 defines family demography as the study 
of the determinants 
of the
number, size, and comoPSition of families. Plore specifically, the following
topics can be identified as falling within the dkriain of household and family 

demography: 3 
1) the variation in the size and structLure of families and lh]useholds, both 
among populations or stihpxapulations and over time;
 
2) the family 
 life cycle, includinj the size and composition at different 

poilts in the cycle and the tirninq and (pantity of events, such
deaths, 
 as births,and marria es, thar hang : the family stricture; 

3) the family and hd.eh 
IJ for Iation process;
 
4) the determinants 
 of 
the size and structure of families and households. A
distinction .hiould 
 he rnIde 
het: een tho direct demographic suchdeterminants 
as 
fertility, mortality, nuptiality, 
oil migration rates, and the indirect 
social, economic, and cultural determinants;
 
5) the consequences of the size and structure of famlies and households,

both demographic (e.g., the 
 fertility, mortality, and marriage ratec of

family members) 

the
 
and socioeconomic (e.g., child care, economic security, labor
 

force participation, 
 and dependency amonj the elderly).
 
Much of the 
existing work in household and 
family demograpny is descrip­

tive in nature, relying heavily on census data, but increasing attention is
being given to modeling the demographic dynamics of the family. 
The objective

of this paper is, first, to discuss briefly 
he different types of family and
 



a macrosimulation model thathousehold models, and then to present 

describes various demoqraphic characteristics of nuclear families at 
different
 

points in the life cycle. 

Models of Family and Household Demography
 

Existing demographic family and household models focus on the rela­

between selected family and household characteristics and their demo­
tionship 

these models, it is convenient to adopt

graphic determinants. To classify 


which has been used elsewhere to categorize reproduc­the following typology, 

4
 
tive models:
 

models consist of equations in which family and household charac­1) Analytic 


teristics are the independent variables and levels of fertility, mortality,
 

and nuptiality are the dependent variables. To keep these equations from 

models must often rely on simplifyingbecoming excessively complex, analytic 

5
by Coale, Burch,6 and Goodman et al. 7 provide

assumptions. Studies 


examples of this type of itiodel. 

of equations
2) Macrosimulation imdels have a mathematical basis consisting 


that are difficult or impossible to solve analytically. But by programming 

the equations on a computer (or by using a desk calculator) numerical solu­

tions can be calculated. Macrosimulation models, sometimes called projection
 

because the rate at which demographic events andmodels, are deterministic 

changes in family status occur is exactly determined by specified input vari­

ables. Because more complex assumptions can be incorporated, macrosimulation 

models are usually more realistic than analytic models. Examples of this type
 

9
 

of model are found in the work of Oechsli
8 and Ryder.
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3) Microsimulation or Monte Carlo models simulate demcjraphic histories for 

each individual separately. A large number of individual records (e.g., a few 

hundred or more) are combined to obtain averaqe characteristics for the popu­

lation as a whole. Vhe crucial difference tetweei the deterministic rmcro­

and the stccnastic microsimulation models is the role of chance. Thne occur­

rence and timir.g of demographic events in the microsimulations, although 

governed by overall rates, are determined by chance at the individual level. 

Microsimulations can be made complex uId dIuite realistic, but suffer from one 

weakness: any agqregate results from the simulation are subject to a sampling 

error. This error can be made snaller by increasing the number of individuals 

in the simulated population, but this would add to the computer cost of the 

simulation. Perhaps the best knom example of a micro.imulation model is 

SOCSIM, developed by lHamel et al. 1 0 This model will now be discussed in 

more detail.
 

SOCSIM is a demonraphic-sociological microsimulation program that traces 

the consequences for family and household structure of assumptions about 

individual behavior. At the start of a simulation the computer generates an 

initial populatien of several hundred people. Each individual in this popula­

tion and new additions to the population through birth are then subjected to 

specified risks of fertility, mortality, and marriage and to complex rules of 

residence. While the overall levels of demographic rates are given as inputs 

to the model, events for each individual occur randomly. At the time of 

births, deaths, and marriages, persons move in and out of households, new 

households are formed, or headships of households change. The computer keeps 

track of ail these changes in households and produces as one of its main 

outputs the distribution of different types of households (e.g., nuclear, 
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multiple or extended lineal, multiple or extended lateral, etc.) at the end of 

the simulation period.
 

In a recent application of SOCSIM by Wachter et al., 1 1 the household 

structure in historical Europe is studied 
in an attempt to resolve the
 

current controversy over the kin composition of these households. Histor­

ical records show that coresident kin other than mem.ers of the nuclear fami­

lies were rar,-, particularly in sixteenuth and .eventeunth centut, England. 

Two explantt in:. have toien offered fr this finding: either individuals or 

couples decided voluntarily not to live togethr, or dumographic conatraints, 

such as high mrtality and late marriaje, mrc operating to limit the propor­

tion of complex )lnseholds independent of any residence rules or desires. On 
the basis of a large xmst of .C5I. simulations with varying demographic inputs 

and residence and inhemritance rules, it is conciudeul that demographic vari­

ables imposed Yd y loose constraints on huseh,.d instructures historical
 

European [opuilations and that individual 
 residence decisions had more effect 

on the prevalence of different household types. 

SOCSlM is the only complete demographic household microsimulation model 

in existence. In comparison, the developnent of macrosimulation models is 

still in its early stages. The remainder of this paper presents a macrosimu­

lation model that in its current basic version deals only with the nuclear 

family. 
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A Macrosimulation Model for Projectinq Size and
 
Structure of the Nuclear Family Over the L6--Cycle
 

The simulation of the life cycle of nuclear families consists of 

tracing their size and compo)sition over time with an accounting framework in 

which demalraphic events Auich as lrths, deaths, marriages, and divorces alter 

the family's compo~sition. The dur.ti ,n of marriaje (i.e., the time since the 

"birth" of the nutjl .ar t amily) iA tho-are' ically the nc)st appropr iate vari­

able to measure time in th re jection of families, but this option is not 

attractive tor !w.everAl practical reas ns, includi n the lack of family statis­

tics by duration of marriage. Instead, the 13e ofl th- head of the family 

(husband or wife) in the standard measure for timinj the occurreice of family 

life cycle ave.ts, a onvention VOLatt is ,dopted here. i nce the pro) ject ion of 

one family i:; rathur uniitaresting, the focus will be on the projection of a 

group At families. More specifically, the characteristics of a set of nuclear 

families gne rated over the life of a cohort of women will be studied. 

In the rinst basic version of the simuiation oidel, to be described next, 

it is assumed that: 

- only currently married fecund women War offspring: 

- the fertility of fecund couples and ie instantaneous risks of marriage, 

death, sterility, marital disruption, and remarriage are functions of age 

only;
 

if a remarriage takes place, the time iost between the remarriage and the 

preceding marital disruption is regligible (as a consequence the model needs
 

to take account only of permanent marital disruptionsl2);
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- children stay with their mother after a marital disruption even if she does 

not remarry; if the mother dies, the chiidren are taken care of by the 

husband if he remarries, or by relatives or institutions. (The imodel 

ignores the very !nall proport i o nuclear families consisting of a 

widower who does not remarry and his children, so that there are only two 

types of nuclear families, one Q ichi unhand and wife are Loth present 

and one in which the wman is alone aafter permanent marital disruption.); 

- there are no multiple births. 

It should bh ounphasized that these assumptions are provisional ones made 

primarily to simplify the presentation of the technical aspects of the model. 

The restrictions imx,,ned by the assuptions can be removed in later versions 

of thU moel, it wuld, for example b,I:. imple to introduce extramarital 

fertility and pmity-s ec ific fertility and divorce rates, or to allow time 

between marital dir tapi MY! Sn .iheluont remarriages, but these refinements 

would require St.iiWe innqit ilita that are not available in many populations. 

Based on a;, : of nowtuhe nLrtLiin, sot models will be developed to 

describe the followinj family characteristics by a]e of tie woman: 

- distribut iir f the not,er of childiron ever horn, by sex 

- distribution ol tli,:ther ot currently livin children, by sex 

- distribution of the si :; n! nclea- fnai iies 

Thece distribution!; will LWe generated ceparately for all families, 

husband-wife families, and temale-headad families. In each case only the 

woman's own children are included. 
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a. Distribution of number of children ever born
 

A model that proj.cts ixrity distributions by age of the woman is 

used to calculate the distribution of children ever born in nuclear families 

at different points in theii life cycle. '[he mondel follow,; women as they 

progress over through varioustime demyjrdy.'ic states. A distribution of 

womn among these state; is calculated successively for each age of the 

cohort. 

Six exposure states are recognizced: 1) fecund single; 2) sterile single; 

3) fecund, cirrently married; 4) sterile, currently married; 5) fecund, 

previously married; and sterile,6) previously married. With.in ofeach these 

exposure states a distinction i made Netween varity levels. State transi­

tions take place at the time of A narriage (e.g., from state I to 3), birth 

(to the next parity level), permanon.t rurital Ji.ruptin (e.y., from state 3 

to 5), or onset of sterility (ef., ron :tlto 3 to 4). Women are distributed 

among .;tate.; on rtew !". in of their ,uri,.n marital status, parity, and fecund­

ity status. 

The projection is Mrted at rhe l.eginning of the reproductive years when 
all women are as:;,um' e-d Wi ayie and fecund 1 3 (state 1, 'rarity 0). As 

time progresses, , c.ire at risk oi mo'ving to other states. The rates at 

whic' the four tyle' or transt[ n--mirriaqe, hirth, >0ermanent marital disrup­

tion, and onset -,'rmaneat sterility--takeof iLt pl nie are determined by the 

following aje-spec ific risk variahl:es 

me(a) = probability of marriage between exact ages a and a+l among 

single women; 
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f(a) = probability of giving birth between exact ages a and a+l among 

fecund married women; 

d(a) = probahility of a perm-nent marital disruption between exact 

ages a and a+1 aaog cUrrently married women; 

s(a) probanility o.f 'Q.iainj sterile between exact ages a and a+l 

antong fecind woen; 

a age in si'j le yers. 

The distribution mm;en anonq all demoraphic states a at each exact 

age is represented Ly the vari. !aIoP(m, i), Miere 

n = nunber of children ovit bern (parity); 

m = exposure state: In= 1, . . . 6.
 

Since the n x m available states are mutually exclusive, it follows that 

a 
Fi'_. (In,n) = I for all ages. 

m n 

The following 
sat of equations projects the parity distribution 
a 

P(m,n) for succCssive single years: 

a+l a a a
P(l,0) = P(1,0) - s(a) P (1,0) - m(a) (1-s(a)] P(1,0) 
 (1)
 

a+l a a 
 a 
 a
P(2,0) = P(2,0) + s(a) P(1,0) 
- m(a) [P(2,0) + s(a) P(1,0)] 
 (2)
 

a+! a a 
 a
 
P(3,0) = P(3,0) ­ s(a) P(3,0) - 0(a) [1-s(a)) P(3,0) 

a 
+ i(a) [-s(a)] P(l,O) [1-f(a)] 
 (3)
 

a 
-f (a) [l-s(a)] [l-d(a)] P(3,0) 

a+l a a a
P(3,1) = P(3,1) - s(a) P(3,1) - d(a) [l-s(a)] P(3,1) 
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a 
- f(a) [1-s(a)] [1-d(a)] P(3,1) 

a 
+ f(a) [1-s(a)] 	 l-d(a)] P (3,0) (4) 

a 
+ f(a) m(a) [1-s(a)] P(1,0) 

a+l a a a 
P(3,n) = P(3,n) - s(a) P(3,n) - d(a) [1-s(a)] P(3,n) 

a 
- fa) [l-(a)] [lE-d(a)] P(3,n) (5) 

a 
+ 	f(a) [l-s(a)] [I-d(a)] P(3,n-l)
 

for n> 1
 

a+l a a
 
P(4,0) = P(4,0) + s(a) P(3,0)
 

a a
 
-	 d(a) [P(4,0) + s(a) P(3,0)] (6) 

a a 
+ m(a) [P(2,0) + s(a) P(l,0)] 

a+l a a 
 a a

P(4,n) = P(4,n) + s(a) P(3,n) - d(a) [P(4,n) 4 s(a) P(3,n)] (7) 

for n, I 

a+l a a a 
P(5,n) = P(5,n) - s(a) P(5,n) + d(a) (1-s(a)) P(3,n) (8) 

for n>" 0 

a+l a a a a
P(6,n) = P(6,n) + s(a) P(5,n) + d(a) [P(4,n) + s(a) P(3,n)] (9) 

for n)" 0 

These equations are obtained by quantifying the flow of women between states. 

In each equation the proportion of women in a given state at exact age a+l 

equals the proportion in that state at exact age a, minus the women %ho leave 



plus the women who enter between ayes a and a+l. For example, in equation (5) 

the proportion of all women that is married and fecund and has exact parity 

a4l 
n at exact age atL, P(3,n) , in equal to the proportion at parity n at exact 

a 
age a, P(3,n) , minas tne poixi rtion thaL Wom; sterile between ages a and 

a±l, s(a) P(3,n) , minwo tho prAjx)rtion that has a pxrmanent marital distup­

tion, d(a) [1-;(:)] P! i,i) , minu; the proportion that has a birth of order 

n+l and hence orre;;o to tie next parity level, t (a) [1-s (a)] [1-d(a)] 
a 

P13,n) , plus the proxortion Uit 1.; a birth of order ri f(a) [1-s(a)] [!-d(a)] 
a 

P(3,n-1). (To simplity the ejloatiolII;, matriages, marital disruptions, and 

onsets of sterility are assumed to take place, at the j irnn inj of each 

year.) The approach u;ci heru to estimate the pa-rity distribut' )n by age is 

! 4 similar to the (4n, proxsed by uyf itz lor te ciicuilation of multiple 

decrement life tabl; by xir'ity. 'lhe e(ros ial di Uference Ietween the two 

nethods is s;X of %mwun iInto the various fecundity and maritalthe iratiom; 

status groups. Without thLis distinctior unrealistic parity distributions are 

obtained. 'The idea of controlling fecundity status, as well ; , marital 

status, was first introduced by Vlhelpton 15 in his pioneering study of U.S. 

cohort fertility, bit it has not sen much further development. 

Eguatiorls (I)-(9 are easily projraPmcd on a computer, which calcu­
a 

lates the distributions 1 (o,n) itrativel -- one yearr at a time--from age 

10 to age 50. The ein y required input data, tha variables mi(a), f(a), d(a), 

and s(a), can be derived from available statistics on proportions of women 

currently and ever married by age, age-specific marital fertility rates, and 

proportions currently sterile by age.
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Finally, the distributions of children ever torn in different types of 
a a a a 

nuclear families are calculated from P(m,n). Let P(n), 'P(n), and "P(n) 

represent tb- number of children ever born among, respectively, all nuclear 

families, husband-wife families, and female-headed families with the Yuman at
 

exact age a; then:
 

a 6 a 
P(n) = P(mn,n)/N (a) (10) 

m=3 

a 4 a 
'P(n) = P(mn,n)/M(a) (ii)

m=3
 

a 6 a 
"P(n) = - P(m,n)/[N(a)-M(a)] (12) 

M=5
 

where Mja) equals the proportion currently married among all %omen at exact 

age a and N(a) equals tie proportion ever married among all women at exact age
 

a. 

The above procedure for calculating children ever tarn can also be 

applied to project the distributions of sons or daughters ever born. The only 

modification required in equations (1)-(9) is the multiplication of f(a) by 

the proportion of births that is male to find the distribution of sons ever 

born and by the proportion of births that is female find the distribution 

of daughters ever born. 

b. Distribution of number of living children
 

In 	order to obtain de distributions of number of living children, it
 
a,b
 

is necessary to first calculate the distributions V(m,i), where a is the
 

exact age of women, b is a given future age of women, m denotes the exposure 

state as defined previously, and i equals the number of currently living 
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chilaren that will survive to exact age b of the Yuman (i.e., of all children
 

alive age -a of the wman, only i will live until she reaches age b, b a). 

The pro jecticn technique desccibed earlier can, after a small 
a, b

modification, it applied to calcuJIat00 U(m,i). For each age b a separate 

projection is made from a-10 K) a-b. A wife pro r -sse; from lewl i to i+l at 

age a if a chil is 1 ,n that will :rvive > years from a to b, (x~b-a). If 

1(x) denotes the ,oh-.babify Af slrvivinj _ yeara aoon3 new[arns, then among 

all birth ,atA, a A the VAe,.. a prj',rtiot ]i(b-a-IL.5) will survive until 

a , b the wam:)min reach,.; oxit a:p 1'Tlw ,istri[utlon; V(m,i) are obtained from 

modified veransam of _-qtLatio ns (1)-(9) (not presented here) . the only 

essential mdificationis the zi:tituion of 1(b-a-0.5) f(a) for f(a) in 

these equations. 

The d;stri[tnion of the number of liv[ng childrain among women of exact 
a a,bU 

age a in expo)sure state m, U(in, ), i; r aw onta ined directlyifrom V(m,i), since 
a a, 

L(ri,) = V(mi) when s-a. From L (i) the *iitribution of nmiber aL living 

children in Jif torent typest nincl,2ar U.,oili c, can [,e calcaated as ]follows. 
a -I a 

Let L(i), T'(i), and "L(i) represent the timber of living children among, 

respectively, all nuclear famili es, lalaba-wife families, and female-headed 

families with tWe woman 
at exact age a; then:
 

a 6 a
 
L(i) y L(M,i)/N(a)
 

=3
 

a 4 a
 
'L i) = m(m,i)/M(a)L 


[=3 

a 6 a
"'L(i) :V' L(m,i)/[N(a)-M(a)]
 

i=5
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As was the case for the parity dist'ibutions, the above projection
 

pro-cJure for distributions of living children is easily modified to yield
 

distributions ot living sons or daughters. This is done 
by making the 

survival probabilities 1(x) sex specific and by multiplying the variable f(a) 

,',the propui tion of all uirths that i, mle (for wol or female (for 

daughters'.
 

in the discussion up t thbipip, t, thu place o" residence of chil­
a a 

dren has not teen considered, thiat is, in the dist-ributions L (i),L(i), and 
a 

"L(i) refer to all livini chili..n iAciudin j tlh,se wo do nit live with their 

parents. Let T(i), 'T(i), Ai " ) ,, a)te the distributins of the number 

of children livinj at i;p, in, respectively, a][ nuclear families, husband­

wife families, And em>-h"aT Aiesec.l fiilii;, distributio :an to estilna­

ted with : 0,- no to thethe !!ne r, I obtain diatributions of Gill living 

children ex:ap[ that the Varj o i I(Y) is replaced by r(x) where r(x) 's the 

probability th at n;)rn is alive and living with ito parents x years after 

hi!th. 

c. Distribution of tile size of nuclear families
 

a a a 

Let ;(i), 'S(i). and "S(i) represent the size distributions among, 

respectively, all nhiCear Fa,,1jies, husband-wife families, and female-headed 
a a a 

families. Once the distributions T(i), 'Ti), and "T(i) are known, it is a 

simple matter to calculate the distributions of family size, because in 

addition to the children living at home, there are two adults in husband-wife 
a 

families and ene adult in female-headed families. Consequently: 'S(i+2) = 
a a a a 

'T(i) and "S(i+l) = "T(i). S(i) is calculated as the weighted average of 
a a 

'S(i) and "S(i).
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Validation of the Simulation Model
 

A test of the validity of the model is provided by comriaring the 

family characteristics estimated by the model with those observad in a popula­

tion for w1ich the re.li red mode _ input data are available. Such compari­

sons should ideally 'x? carried Out il a la'Ae 11am1ber of p)pLllitions in a 

variety of demographic snutins in order to assess the accuracy of the mdel 

with confidence. A comprehensive testing of th mdel is beyond the scope of 

this brief piper, and in any case iore complex versions of the model would he 

required to simulate pe-pUlatioens in which the basic assumptions made here ae 

not reasonable approxirition:; of reality. 

As a first step toward tostin the o a was ofoel , [rojoction made the 

distribution of number of chil drijo ever born by aje of the woman for Pakistan 

1975. Pakista, was hoen Wcatis, airly reliable data on children ever uirn 

are available from the 1970 ,F" Survey, and fertility ha3 been quite statle in 

recent decades n) that 1mri-d and cohot data are virtually the same. Tie 

fertility, sterility, ,,i n -tiity -i tterns an which the simulations are 

based are ;eSenre in 0a1lde 1. [The variable N(a) and the distribution of 

age t first marriaTj, are est imated with the Coale marriage model.] From 

1 6 ',ese data the inpur var iables m(a), f(a), s(a), and d(a) are computed. 

With these variable: an inputs, the mdel projects the distributions of chil­

dren ever bor,. among all families by 4ge of the wonan. The results of the 

simulations are plotted in Figure 1, along with the observed distributions. 

The close ,-;reenent hotween the observed and simulated distributions saggest 

that the basic imodel axequately represents the family building process in this 

populatien. 
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Table 1: 	 Selected demographic variables used to calculate input functions for a 
model simulation basa us dLa from the 1975 Pakistan Fertility Survey 

Proportion Proportion 
permanently currently 

Marital sterile at married Distribution of 
fertility bojinnirg of among age at first

3
A rate intervalc ever marrieda marriagea
 

1.00
b
10-14 	 1.00
100b 


Coale marriage
 
0
15-19 2611 0 .98b 1.00 model poramerers:


20-24 355 0.97 	 0.97 - mean age = 16.9 

25-29 362 0.95 0.95 - proportion ever
 
marrying = 0.99
 

30-34 286 0.90 0.95 - initial age at
 
marriage = 1 2b
 

35-39 221 0.85 0.94
 

40-44 104 0.68 	 0.90
 

45-49 9 0.31b 0.85
 

a. 	Population Planning Council of Pakistan, Pakistan Fertility Survey, First
 

Report, October 1976.
 

b. 	Estirnited or assumed. 

c. 	L. flesry, "French statistical research in natural Certility," in Public 
Health and Population Change, ed. M.C. Shep'; and J.C. Ridley (Pittsburgh:
 
-ijsT-eiTy7-of Pittsburg Press, 1965).
 

d. 	A.J. Coale nd [3.. McNeil, "The distribution by age of the frequency of
 
first marriage in a female cohort," Journal of the American Statistical
 
Association 67, no. 340 (1972):743-719.
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Projections were aiso made for the distributions of nmtber of living 

children and living sons, and the distributions of family sizes in husband­

wife and femile-headed families with the woman aged 45-49. For these projec­

tions the variables 1(x) and r(x) were needed. Since mortality in Pakistan 

has changed in the past dec-d.s, dif ierent 1(x) and r(x) functions were esti­

mated for each birt~h cohort of children durin(_ tht priod 1945-1975. Life 

expectancy at birth of the children was assumed to increase bascd on mortality 

trends estimated by the U. L., and Coale-Denony imodel life tables were 

used to ai values of the different cohorts. Theobtain sroximate lI(x) [or 

function r(x) was obtain,,, by assuming the proportion of all li,,ing children 

that actually live at i,vt t,)m1jualI-N(x) so that r(x) = [1-N(x)] 1(x). The 

results t he proj tlin; r- j[rs;,,ited in Figure 2. Unfortunately, observed 

values for only two dietrih iotlris ih igure 2 wore available. For these two 

distributhini;--th, nrvM,, o, livihl childian an] living sons aiong currently 

narried woren--the ruonnnit btween ofo;erved and estimated values is guite 

good. Pie other estimated distributions in Figure 2 are therefore probably 

also fairly realistic. 

Conclusion
 

The basic version of the macrosimulation model described in the
 

preceding section allows the projection of a number of characteristics of
 

nuclear families over the 
life cycle of a cohort of women. A comparison of
 

model estimates with observed distributions of the number of children ever
 

born and the number of living children and living sons, by age of the oman,
 

for Pakistan 1975 demonstrated that, at least in this population, the 7ode!
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and the hypotheses about the family building process incorporated in it are 

reasonably accurate representations of reality. If further testing Nhows that 

this model with additional refinements can r:imulate the life cycle of nuclear 

families in a ',wtiety of dlemnjrap[ ic ottLinqs, then the model could become a 

useful too! for makin det tiled inalyieo ol the effects of fertility, mortal­

ity, nuptialiLy, divirce, And migr ation rate on the size and composition of 

different types of nuclaer tnilie. 

As was iiient ined earl i, microsimi iat ion o.ndels are at present rore 

advanced than idels.macro Asbumi that 
the macros imulat ion owels can be 

develojed further , of towhi ish tlie types. t roel is likely to see wider 

application? Tho .sw: to this .ueation ,uptnils otnthe type of application. 

Microoshmiu tinnn. i, i,.t In itot ttion; "hare Complx ruoles oL 0whavior have 

t) bj ntuorpprat~t-% in the irdel. o, 1 v ietaled rles oL residence and 

inheri Lance ,'.ed ii wXM ,tK ,ed b<: tis r, ii lit impossible, to 

simolate with a racro D del. vi idither had, oho"o i;~xils ate likely to be 

preferred itt ca;ns wsr a ,scotp ,jctilnns 3 reirel if relatively rare 

evunts or oh family char teritic GO ccurhst infregqiet; ly. For example, to
 

study the of
effects irtalit y (or ot-he t Iemyjr apthi c determinriants) on the 

probability that a w min, nn t,eachin,j aje -(, is a widow wit ot surviving
 

sons, one rteds a break lost lnpolaltion by s;x, marital
t the *je and statns 

of adults, and by fox, sn vival AtWSr tIIt r lren. aand ,f cii In micro 

model such as S(X'r;IM, wh ih typically .ont,-ins a ptlation of a few hundred 

individuais, tnere may only be a few widows D. any i.''.t: ,-je group, and an1 

estimate of the prop rtion without a living sotn 's)iitlobe subject to a very 

large sampling error. Increasing the size of tie simulated population would 

reuuce but not eliminate 
this error. In this case a macrosimulation model
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would be preferable because there are no sampling errors even Wien very smail 

subpopulations are projected. It is Uierefore likely that the use of both 

micro- and macrosimulation models will increase in the future., although in 

differenL types of applications. 
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