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1.1 The focus of this paper is on household size variations in rural India 

in the post-Independence period. Attention will however be paid to several 

related issues such as the age-sex composition of households and, more 

importantly, the structural complexities - described by the variation from 

simple or nuclear to extended and joint households - that have a direct 

bearing on size. 

1.2 In this paper we set out the context in brief (section 2 1 ,  explain the 

simulation model designed to answer the questions posed (section 3 1 ,  and 

present some results based on a few experimental runs of the model (section 

4). Although these results have a readily seen substantive content, they are 

discussed here mainly to indicate the scope of the model in future work. 

The Context. 

2.1 Data on household size variations in rural India are mostly based on 

sample surveys, with the population Censuses providing some additional 

information. These variations are usually presented by classificatory 

variables such as the household ownership or operational holding, and per 

capita consumer expenditure. However, the reference is always to households 

rather than families, households being defined by the extended residence 

criterion, conforming thus broadly to units of production and consumption. 

The distinction between households and families - howsoever defined - are well 
known and indeed of obvious relevance to the study of variations in size .  

However, in rural India, it is ocly the large landowners who have attached 

farm servants residing in, and therefore being counted in surveys as members 

of, households. More importantly, these 'unrelated' residents constitute only 

a small fraction of household membership. 



2.2 It can be sezbl f r9ro Table i ::hi~t for :he ponvlation a s  a whole i n  1971 

only about 19 per cent of t h e  i~w.~scholils ' r e 7 o r t '  having at tached farm 

servants ,  with a mean of 1.86 s~r::znts per repor t ing  householi.  

Table 1: fiveraga Household S i z e  b!- i2andho!,ding-All India Rural 
------------------------------------,.----_------____------------------- 

197?.- 72 1982 ---------- --------------------.-.-------------------------- - - - -I- - - -  

S i z e  Class Average Household Sizz %Houszhold Average No. Average 
of Holding according t o  r epor t ing  of servants  Boi~sehold 
(in Acres)  ------------------ ----- - at tacaed per repor t -  S ize  

Ownershig Operational servants  ing  holding according 
holding holding i n  opera- t o  

t i o n a l  Ownership 
holdings Holding ...................................................................... 

0.00 3.73 4.15 - - 4.14 
0.00 - 0.05 4.72 4.67 6.81 1.30 4.79' 
0.05 - 1.00 A.92 4.83 11.15 1.41 5.16 
1.00 - 5 4.a8 4.90 10.71 1.46 5 -18  
1.25 - 2.50 5.35 5.26 16.17 1.51 5.50 
2.50 - 5.011 5.66 5.76 19.63 1 - 6 8  6.03. 
5.00 - 7.50 6.27 6.36 20.84 1.83 6.57 
7.50 - 30.bO 6.58 6 . 7 9  25.13 2-19 7.00 

10.00 - 12.5C 6.75 6 .SR 27.63 2.19 6.87 
12.50 - 1,.00 7.18 7.18 31.86 2.23 7.37 

" . .,73 7 - 5 9  15.CrJ - -,^ 1 . 5 :  ??. 85 2.19 7.46 
20.00 - 25.00 .7.77 7.86 38.14 2.36 8.08 
25.00 - 33.00 7.60 7.79 41.59 2.32 8.06 
30.62 -. lJ.;*J 8.01 8 -08 55.-16 2.72 8 -48  

50.00 + 9.07 9.23 62-26 3.42 8.88 ...................................................................... 
A l l  5.34 5.34 18.!6 1.86 5.43 ...................................................................... 
Sources: National Santple Surv>y, India, Report NO. 225 and Sarvekshana, 

India,October 1987. 

This means t h a t  f o r  the  population a s  a whole the  average number of se rvan t s  

per household i s  0.35, whereas the  mean houcehold s i z e  i s  5.34, i . e .  a t tache3 

servants  c o ~ ~ s t i t u t e  about 6.5 per  cent of the pcpulation. I n  the l a r g e s t  

landholding class, 62 per cent of t h e  housel!olds repor t  se rvan t s ,  with a mean 

of 3.42 servants per repor t ing  household sad, t he re fo re ,  a mean of 2.13 per  

household i n  t h i s  landholding ciass.  The .Lverage s i z e  of household i n  t h i s  

c l a s s  is  9.23. Thus the  l a rge  d i r fe rences  i n  average household s i z e  between 

small and b ig  farmers,  ranging from 4 t o  9 remain even a f t e r  'unrelated '  

members a r e  not cqunted: the  range w i l l  s t i l l  be from 4 t o  7. Accordingly, 

the concepts household and family can be a s e l  interchangeably without severely 

inva l ida t ing  conclusions derived from empi-ical  da ta  analys is .  



2.3 in rural India, rneac bous?"cld size is found to systematically increare 

with the size of landholdings, and of assets or wealth, more generally. A 

large mean size is the characteristic of large landowning families; tf,e 

agricultural labour and small farmer families have a much smaller mean sizc, 

although a considerable variation in family size exists within each 

landholding class. It is with explanations for this contrast between, say, 

a mean size of 4 or less in the small landholding category and a mean jn 

excess of 8 in the very large landholding class that we are mainly concerned 

(see Table 1). 

2.4 It must be mentioned here that tho observed positive correlation between 

family size and wealth appears to be universal in the sense that it holcls 

across both space - for the different rural subregions of India - and time - 
as readily verified by the different landholding surveys conducted during the 

post-Independence period. It bears further generalisation to the extent that 

in several contemporary third world countries as well as some in pre- 

industrial Europe family size and wealth aye found to be correlated likewise 

(Krishnaji, 198011. Because of the apparent i~niversality of this correlation 

in countries predominantly agrarian in economic character, it will be tempting 

to infer that the explanation must also he universal. The search for an 

universal explanat ion is bouni to fail., howevc.: , because family size 

variations are induced by a number of demographic parameters - sometimes 
interrelated in complex ways -and more than one possible configuration of 

demographic parameters may produce the same type of correlation. Thus, given 

that undivided (joint or extended) families are generally large in size simply 

because they contain more than one simple family unit, it is difficult to 

interpret the differences in the demographic structures - for example in 
fertility and mortality rates - underlying the observed differences in mean 
size. 

2.5 The difficulty is compounded by the absence of scxvey estimates of 

demographic rates such as of fertility, mortality and nuptiality separately 

for classes of agricultural labour, small farmer and big farmer households. 

The published data in sample surveys classified by size ~f landholding 

generally refer to household s i z e  and its age-sex composition. In addition, 

the composition of the household membership according to 'relationship to the 

head' of the family have been tabulated in one population census. The latter 

data sets, relating to the 1961 census, containing much detail on household 

size and composj.tion indeed show that household structure increases in 



complexity wi t t  the s i  xe oC 1 n n l b n 1 4 i r . f l .  %useholds with ,age landholdings 

thus contain a far higher proportiori of married relations (of the head) - 
indicating a higher j.ncidencc of joint families of some kind or another - than 
do the families with small landholdings. 

One such data set is presented in Table 2. These data relate to Kerala, one 

of the major states of Indian 1Jnion. Data for other states reflect a similar 

pattern. It can be seen that married sons (of heads) constitute 2.2 per cent 

and other married relations !presumably. brothers of heads, because married 

women live with their husbands' families) 6.7 per cent of the household 

population in the smallest landholding class of less than one acre. These 

percentages systematically increase as the landholding size increases: in the 

largest size class they are 4.2 and 10.7 per cent respectively. These data 

suggest, therefore, that at least one factor underlying the observed family 

size-wealth positive correl.ation is the tendency for families with substantial 

wealth to remain undivided for a longer time than for poor families. Thus the 

rate at which new households are set up from old ones - we call this the 
splitting or partitioning rate in this study - also contributes to family size 
variations, apart from birth and death rates. Accordingly, one of the 

objectives of the study is to examine the sensitivity of family size to 

variations in parametric configurations lonsisting of fert:?ity and mortality 

schedules, rates and rules of marriage and partitioning of families. 

Table 2: Composition of Sample Households by Relationship 
to Head of Family Classified by Size of Land 
Cultivated: Kerala, 1961. ................................................................................. 

C c ~ p o s i t i o ~  2f Popalatian (Per Scnt} ......................................................... 
lever 

Married, 
Hosds of Harri~d Pidtisd,  

Siz? of Average Househcld %elaticns Eisorcet! 
lo1dil;g . Size of  and ------------ Separate~ Unrelated 
!acres) Housekzld Spoescs Sons ?tiers Persoas Fsrsans Total ................................................................................. 
Less than 1.0 5.?G 30 .7  2.2 6 . 7  I? .9 1.3 1GO.O 
1.0 - 2.1 6 . 4 2  27.3 3.1 7 . 0  5 5 . 2  ;.9 1 O l . F  
1.5 - 4 . 9  7 .16  25 .3  1.7 S . 2  59.6  A. d lG9.0 
5 .G  - 7.4 1 . 4 8  2 4 . 0  4.i 9.9 59.4 3.; 100.0 
7.5 - 9.9 8 .00  E.9 1.8 10.9 5 5 . 2  4 . ?  1OG.rJ 
10.4 or more 8 . 1 3  2 1 . 9  4.2 lC.3 51.5 i.i 100.0 ................................................................................. 
Source: Social and C u l t u r a l  Tables, Census of India, 1961. 



2.6 We must refer in this context to the studies inttiated by Laslett 

(197212 on the size and structure 01: households in pre-industrial Europe, 

These showed, among other things, that in several rural communities the mean 

size varied within a very narrow range (typically between 4 and 6 ) .  A 

computer simulation study done in that context has established that generally 

the mean size is more sensitive to rules of household formation than to 

demographic variation embodied in fertility and mortality (Burch, 197213. 

While our simulation mcdel extends the results of earlier work, it is designed 

with somewhat different aims. 

Firstly, we are interested in the demographic picture in rural India roughly 

depicting the period 1950-80, different from that of pre-industrial Europe. 

Secondly, the studies of Laslett et al. (Wachter, 1978). focus on a particular 

hypothesis, viz the stem family hypothesis, for explaining variations in the 

household structure rather than in household size whereas our concern here is 

more with family size, its distribution and the extent to which it is 

influenced by rates of household formation captured in a fairly general manner 

without reference to family structures in an explicit manner, 

3 .  The S-tmulation M o d e l  

3.1 Overview of the Model: The simulation model computes the annual 

transition of a given population with characteristics such as age, sex and 

marital status, according to a specified set of demographic parameters. This 

makes it possible to take a given population through a pre-specified 

demographic regime over a certain period of time and record its consequences 

at the end of the period. Further, by repeating the exercise on the same 

initial population with different demographic experiences it is possible to 

examine how different demographic configurations influence the outcomes. 

A population is initially specified. This population corresponds, in our 

experiments, to the beginning of the time point of the period over which the 

dynamics is to be studied. The population is specified by a list of 

households, and a list of individuals within each household with the following 

characteristics - 



Iden t j. tv cf  the ho.~cc.??c.j.c: 
Identity of the individual 
Generation of the individual 
Age of the individual 
Sex of the individual 
Marital Status cf the individual 
Identity of the parentjguardian 
Identity of the marital partner 
Year when the last child was horn (for ever-married females) 
Number of children ever born !in case the individual is an ever-married 
female) 

The identities listed in items 1,2,7 and 8 are specified by serial numbers in 

the relevant list. The generation numher is meaningful only in the relative 

sense i .e. children will have this numhcr set to one plus that of the parents. 

The identity number of the parent or guardian (seventh characteristic listed 

above) needs some explanation. It is zero for the eldest member of the 

household. It is the identity number of the husband in the case of wife. 

When a child is horn, this code for the child is the same as that of the 

mother of the child. Subsequently, this code changes due to deaths in the 

household over time. Ve shall refer to this number as the 'dependency 

code'. For example, if the 'mother dies, the dependency code will change to 

the identity number of the father, if the latter is alive. More on this when 

we discuss the death module. 

The unit of time is a year. Every year demographic events (like marriage, 

birth, death) occur to each individual according to pre-specif ied 

probabilities; new households are formed out of the initial (at the beginning 

of the year) set of households according to a given household formation rule 

and probability. Those events are recorded and the new list of population and 

households corresponding to the beginning of the next year is constructed. 

The model actually works olt the annual transition household by household. 

Each individual in a hourehold is subjected to the probabilities of 

demographic events in the foll~wing sequence - marriage, birth, death. (Note 

that an event may be inappropria~o for a given individual. For example, birth 

of a child is impossible to a mah, but this only means that the probability 

will be set to zero in this case. By subjecting an individual to the 

probability of an event we mean that the event will occur to the individual 

ivith the given probability. For example, if the probability of an unaarried 

female at age 16 to get married is 0.032 then an arbitrary unmarried female 

at age 16 will get married in the current year with the same probability), 



After subjecting each individual to the probabilities of different vital 

events, the resultant changes in the household are then recorded, or in other 

words, a new list of the individuals is prepared (with the particulars as 

stated before) excluding those who die during the year and females who marry 

and move out, and including those who move into the household after marriage 

to a male within the household. The resultant household is now subjected to 

the probability of breaking up (partitioning! forming new househo'tdfsl 

according to certain pre-specified rules. Schematically, the steps involved 

in computing the annual transition can be presented as follows. 

1 

INDIVIDUAL 1 

I 

MARRIAGE 

1 
I 

I 

BIRTH 

Repeat Repeat for all 
for all Households 
Individuals 

I 

I 

DEATH 

of the 
Household 

- 
I 
I 
I 
I .  

RESULTANT HOUSEHOLD I 
I 

I 

I 

FORMATION OF ' NEW HOUSEHOLD ( s) 

3.2 Perhaps the best known and a very elaborate microsirnulation model of 

this kind is SOCSIM developed by Rammel et a1. (1976)s. In comparison, our 

model is simple in its constriiction, has minimal computer requirements and 

easy to implement for applications of a certain type. The program was written 

in BASIC language an4 implemented on an 18M PCIAT compatible nachine. We have 

christened the ~r_oq_ram-FAMSIM and henceforth it will- be referred to by this 
m. The major simpl.ifications in PAMSIM as compared to SOCSrM will be 

pointed out while we describe the model in detail in the Appendix. 

Yhat follows is a brief description of the diffarent sections (modules) of the 

model. More detailed descriptions o+ each section (mod~ile) of the model are 

presented in thz Appendix. The si~~~lation aoiel specification is completely 

empirical. T h e  probabilities are specified, as described in the appendix, 

either directly or through mathematical functions producing reasonable 



distribut,~~:&= of events, obtained by trial and error. 

3.3 Marriaqe Module: Marriage probabilities are applied to males of age 

between 15 and 49 and to females of age between 10 to 44 years (inclusive of 

the limits). The difference between the ages of the husband and the wife has 

been kept constant at 5 years. The simulation model is an open one so far as 

marriage is concerned. when a female marries, she drops out of the hoasehold 

membership list, whereas when a male marries, the wife is added to the list. 

This conforms to actual practice in India, with rare exceptions. 

No divorce or separation is allowed hut re-marriages are allowed. 

3.4 Birth Module: Child birth probability depends on the woman's age, 

marital status and parity i .e. total number of children she has already borne. 

There is no explicit specification for birth spacing except for a very simple 

assumption that a married woman cannot bear more than one child in two 

successive years. 

3.5 Death Podule: Age-specific death probabilities are based on Life 

Tables. When a death occurs the dependents, if any, of the deceased will have 

to be assianed a new guardian. The following conventions are specified in the 

model for this purpose. 

a. If the deceased is a married ale there is no c::ange required since 
dependents are linked to the wife of the married male. 

b. Tf the deceased is a married female then all her dependents will be 
transferred to the husband. 

c. If the deceased is not currently married (i.e. unmarried or widow or 
widower) then all the dependents will be 

(i) transferred to the wife of the eldest member of the 
household if the eldest member is a married male, 

or (ii) transferred to the eldest member if the eldest member is not 
currently married but is aged above 15 years, 

or (iii) dropped out of the population if there be no one aged above 
15 years left in the household i.e. we assume that the 
children will join some other hoi~sehold. 

Notice that a given individual in the household may be identified with several 

individuals of the household through the dependency code i.e. several 

individuals may have the same dependency code which identifies this particular 

individual. All these 'dependents' are not necessari1.y this particular 

individual's own children. The dependency code has been used to keep track 

of relationship between individuals within the household j.n a aimplifjed way, 

which is essential for determining the membership of new households formed out 

of the parent household over time, 



3.6 Formati n of New Households: T"is section of the ?ode1 is based on a 

specification in which the piuldbiiitg of splitticg or partitioning of a 

household is a function of the size of the parent household, apart from a 

c~nvention~explained below. The probabil.ity is set to zero fcr households with 

less than two living couples. The pxobability increases as the size of the 

household increases reaching unity at or before size 20. In other words, a 

household is not allowed to grow beyond size 20. This limit is arbitrary but 

adequate for our purpose- 

Let us define 'Critical Size' as the size of a household when it breaks up or 

partitions. Given the probability specification (of partitioning) one can 

compute the mean critical size. It is the average size of the households at 

the time of their partitioning. We shall, in the subsequent discussion, use 

the mean critical size corresponding to a given specification of partitioning 

probability as a measure of the proneness of households to partition. 

When a household breaks up, it has to be partitioned (forming new households! 

according to a certain given rule, 

The eldest member of t he  household has been designated as the head of the 

household. Each new household f9ri.i~ with a couple, their children and 

dependents. Thus, the household formation rule specifies which are the 

couples in the parent household who form as many new households. Further 

details on the rule are presented in Appeadix. 

3.7 Generatina the Initial Population: The first problem is to specify the 

initial population embodyj-ng character is ti.^^ of the past demographic regimes. 

It is not possible to do this by ?.i sting out a population off hand. We take 

the help of the model itself. We proceed as follows: Start with a population 

of what we migbt call a certain number of 'Adam-Eve' couples. Ue specified 

200 couples - each pair of age 20 (male) and 15 (female) years, each without 
any children. In other words, we specify a list of 200 households each 

consisting of a husband and a wife only of age 20 and 15 years respectively. 

We then specify a demographic regime which corresponds to the fertility, 

mortality and nuptiality patterns of India during the decade of 1930s and take 

this population with this same set of demographic parameters over 150 years 

under an arbitrarily specified probability for new household formation. The 

choice of the population of 200 couples is not of any consequence in the 



subsequent ar.llysis because the evol..'ion of this popul~tion under constant 

vital rates becomes rapidly independent of the initial composition. The 

terminal population (at the end of 150 years) is taken as one which should 

roughly match with the population of India in 1941. Notice that we started 

with an arbitrary probability specification for formation of new households. 

This specification affects only the distribution of size and composition of 

the resultant households and not the structure of population which depends on 

the vital rates only. By tryi~g out the above exercise with a few 

specifications we could arrive at one that produces an average househ~ld sjze 

of 4.73, reasonably close to that of rural 1ndi.a in 1941. We must stress at 

this point that the attempt to correspond the demographic rates and other 

characteristics of the population with that of specific periods in Tndia is 

only for ensuring that we work with a reasonable range of the parameters and 

characteristics of population; it is not crucial to the analysis we set 

forth with the simulation results; viz, that of the sensitivity of mean size 

to variations in democrraphic ~arameters within a plausible ranue. 

Table 3: Specification for Generation of the Initial Population 
and Some of the Statistics Obtained in the Process ........................................................................ 

INPUT SPECIFTCATION Simulation Years 
--. ................................ 

1-150 151-160 
.-------------- -------------- 

1. Nuptiality 1931-41 India 1941-51 India 

2. Mortality Coale-Demeney Coale-Demeney 
Life Table with Life Table with 

e o ( m ~ =  33 e o ( m ) =  3 3  

e O l f  ) =  32 eO ( f ) :- 32 

3. Marital Fertility ( T W R )  7.5  
4. Mean Critical 10.0  

Household Size 

Years 141-150 Years 151-160 
(1931-40)* (1941-SO)* ------------- ------------- 

1. Average Crude Birth Rate 45 4 3 
2. Average Crude Death Rate 3 3 3 1 
3. Average Household Size 4.73 4.83 ........................................................................ 
* Roughly corresponding to the period. 

The competed popillation is further evolved over another 10 years with the 

specification of vital rates corresponding to the 1941-51 period in India to 

produce what should be our initial population for simulation experiments. 



This pogulati.,n should roughly correc jnd to that of Inata in 1951. 

The input specifications tor the model and some of the rates obtained in the 

simulation exercise while producing the initial population are given in 

Table 3. 

3.8 Subsequent Evolution: We study how this initial population evolves 

under different demographic regimes over a period of thirty years. The choice 

of a period of thirty y2ars of evolution needs clarification. The common 

practice is to derive the stable 2istribntion corresponding to a given set of 

demographic paraaeters to analyze the results. (We have followed this 

procedure to generate the initial population). The derivation of stable 

distribution is feasible when the given parameters remain constant over time. 

The period over which the conoergence to the stable distribution takes place 

is not of interest for substantive analysis of the results derived. Stable 

distribution theory is merely an analytical tool. What is of substantive 

interest in the present context is the impact of different demographic 

parameters and household formation rilles on the household s ize  and its 

distribution over a certain period. For this purpose it is enough to choose 

a period over which the impact of the specified factors (demographic etc.) is 

discernible. It is not possible to analytically derive such an impact over 

a spetifS?? ficite period. A ccmputzr aicro-simulation model has precisely 

this advantage. We have chosen 30 years (or three decades) by which time the 

impact oi the specified regime is expected to be adequately discernible in the 

household characteristics. At the same time, it will also be possible to 

crosscheck the simulation results with the 1981 Indian Census data (recall 

that our initial population is generated roughly approximating that of 1951 

India). 

It should be obvious by now that the model essentially works with three sets 

of specificaticns related to fertility, mortality and partitioning. Fertility 

has fwo components - nuptiality and marital fertility. To begin with, we 

consider two types of trend in both fertility and mortality - (i) static over 
the period of thirty years; and (ii) a decline over the period. This gives 

us four possible combinations of fertility and mortality trends and thereby 

four different demographic regimes. The parameter specifications are given 

in Table 4. 

The regime corresponding to the decline in both fertility and mortality 

specified above should roughly approximate the 8emographic experience of rural 

India during the period 1951-81. 



four demoqraphjc regmes was tried w ~ t h  two different 

of partitioning probabilities. The corresponding mean critical 

household sizes were 10.0 and 13.5 respectively. Thus, we had eight sets of 

parametric specifications. 

Two identical initial populations will not remain identical after a period'of 

evolution under identical parametric regimes. A range of random variation 

occurs for a single fixed set of parameters. This point is particularly 

important when the size of the population is not large. In fact, the choice 

of parameters within a band of plausible values is not at all critical for 

this study but the variation that can occur for a given set of parameters 

needs to be taken care of. 

Table 4: Specifications for Different Evolutions of the 
Tnitial Population ................................................................................. 

Period 
(Years) ------- 
1 -  5 
6 - 10 

11 - 15 
16 - 20 
21 - 25 
26 - j0 

Fertf lit! ......................................... 
S t a t i c  Decline ------------------- --------*----------- 

Nuptiality ------------- 
India 1951-61 
India 1951-61 
India 1951-61 
India 1951-61 
icdia 1951-61 
I~dia 1951-61 

TKPR Ruptiality PFTP ---- ----me------- ---- 
1 . 5  India 1951-51 7.5 
7.5 In!ia !951-61 7.0 
7.5 India 1961-71 7.3 
7.5 Itdia 1961-71 6.5 
1.5 IcdialRi!S71-81 5.0 
7.5 IndiaiR!19?1-81 5.5 

Wortality .......................... 
Static Decline ------------- 

e0lnl eC(f\ :Oh1 eOlf1 ---- ---- ---- ------ 
36.0 35.0 36.0 35.0 
36.0 35.0 40 .C  39.0 
36.0 35.0 43.0 42.- 
36.0 35.0 46.0 45.5 
6 .  35.0 52.0 45.5 
36.0 35.0 53.0 53.0 

For this purpose, evolution of the initial population over thirty years under 

each set of specifications was repeated four times to generate four 

independent samples. These four samples corresponding to each set of 

specifications will provide information about the nature of variations. We 

have taken averages of every relevant statistic (average household size etc.) 

across the these four samples while examining the results. .The analysis of 

the results are presented and discussed in the next section. 

4. Analysis of the Simulation Output 

4.1  For the sake of brevity we shall refer to the two types of fertility and 

mortality specifications simply as 'static' and decline'. Similarly, we shall 

refer to the mean critical size specifications of 13.5 and 10.0 as 'low' and 

'high' respectively (a low partitioning rate being associated with a longel; 



period before splitting) . 

4.2 The average crude birth and death rates obtained in the simulation runs 

with high rate of partitioning are presented in Table 5 below. Columns (6) 

and (7) in the above table corresponds to the specification which is expected 

to simulate rural India for the period 1950-80. The CBR, CDR series resemble 

fairly closely that of the corresponding population estimates. The table of 

CBR, CDR corresponding to the high rate of partitioning look very similar, 

which is expected as the fertility and mortality parameters are the same in 

both the cases. It seems uncecessary to present the latter table here. 

Table 5: Period-wise Average CBR and CDR Obtained 5.n the 
Simulation Runs with High Rate of Partitioning 

Static Mortality Declining Mortality 
----I---------------- ...................... 
Declining Static Declining Static 
Fertility Fertility Fertility Fertility --------- --------- --------- ---------- 

Period CBR CDR CBR CDR CBR CDR CBR CDR 

4.3 The annual rates of growth (compound) of the number of households as 

well as that of the population are presented in Table 6 below. 

A comparison of rows 1 and 2 with 3 and 4 (similarly, 5 & 6 with 7 k 8 )  seem 

to indicate that mortality differentials have a greater impact than that of 

, fertility on the growth of the numher of households. This observation should 

of course be qualified the range of parametric variation for the simulation 

runs. 

.As stated earlier, the third and the seventh rows corresponds to the 

simulation of rural India for the period 1950-80. The annual growth rates of 

rural population in India during corresponding decades (as given by the censns 



data) were - 1.88, 1.97, 1.75 respect~vely. 

Table 6: Period-wise Average Compound Rate of Growth 
of Number of Households and Population 
Obtained in the Simulation Runs .................................................................................. 

?en-pear Feri?? Cc~~:nnd Pate of Growth It! 
!!ate cf -----.---------------------------------------- 

P a r t i t i c -  Ar.usehc7ls ?cpuls t icn  
ning 3f -------------------- -c------------------ 

9oase5c13s UartlliQ Fzrt.i!it: First S+ccs? ?sir6 First Secsnd Third --------- -..-"----- --------- -------------.--__--- ...................... 
I I! r :! 121  rsi 151 { a !  !9\ --------- --------- --------- ..................... ...................... 

1. Bigh 
2. Riga 
3 .  9igh 
4 .  Bigh ----------- 
5. Low 
6. LC& 
7 .  L9w 
8 .  L3w 

S t a t i c  I~cline G . 3 6  1.62 i.05 1.9 1.11 1.06 
S t a t i c  S t a t i c  1.08 1.10 1.38 1.1~ 1 . 1  1.52 
DecIine Secl ine  1.21 1.45 1 . 5  1.51 i .93  i.89 
kc!ine S t a t i c  1.41 1.71 2.01 1.56 2.18 2.55 

.-------------------------------------------------&-------------------- 
S t a t i c  Decline 9.19 0.71 0.80 !.28 1.16 1.05 
S t a t i c  S t a t i c  7 3.76 . 1.29 1.49 1.45 
Becline Bccline 0.26 9 1.54 1 .42 1.95 1.93 
Dacline S t a t i c  0 . 3  1.19 1.1; ' 1.07 ' 2.06 2.50 

4.4 Finally, let us examine the distribltion of household size obtained 

under different parametric regimes specific?. Table 7 presents the average 

household size and the tails of its distribu'ion respectively. 

Let us now consider columns ( 5 )  and (6)  above -3hich give the lower and upper 

tails cf the distribution of household size. Ccl.umn (5 )  gives the proportion 

of households of size less than or equal to 3. This proportion, for a given 

rate of partitioning, increases by about 2% if fertility declines without any 

decline in mortality, and falls by about 7% if mor:ality declines without any 

decline in fertility. Partitioning rate makes a di'ference within a range of 

3 to 5% if fertility and mortality remain the same. However, partitioning 

rate makes a difference of 10% ox more in the proporticn of households of size 

8 or above (column ( 6 )  . In summary, what seems to energe is that differences 
in the rate of formation of new households create hig:~er differentials in the 

average household size than differences in the fertility or mortality 

parameters. In other words, fertility and mortality iifferences make marginal 

differences, in a comparative sense, to the lower an4 upper tails of household 

size distribution and consequently to the average size whereas a lower rate 

of partitioning elongates the upper tail considjrably leading to higher 

average size. As a resi~lt, differences in average household size are much 

narrower due to differences in demographic differentials than due to 

differentials in the rate of partitioning. 

15  



Table 7: Distlibution of Household Si . Obtained in the limulation Runs -------------- ----------- .... - - -  -- --- ___-_-_-_------- ---------------- 

Rate of 
Partitio- 
ning of 
Iouseholds --------- 

(1) --------- 
I. High 
2. High 
3. Hiah 
4. High 

Mortality --------- 
( 2 )  

Static 
Static 
Decline 
Decline 

Fertility --------- 
( 3 )  --------- 

Decline 
Static 
Decline 
Static 

Average 
Household 
Size --------- 

( 4  1 --------- 

%Household 
of Size 

< 3 - ---------- 
(51 ---------- 
27.0 
25.2 
21.5 
20.8 

%Household 
of Size 
) 8 - ---------- 
! 6 

5. Low Static Decline 5.77 23.5 24.5 
6. Low Static Static 6 -01 21.6 28.5 
7. Low Decline Decline 6.11 18.7 26.4 
8. Low Decline Static 6.47 17.7 33.3 ......................................................................... 
Ilate: A11 the figures above are computed averages across the four samples. 
Column (4) in Table 7 above seems to indicate that fertility and mortality 
differentials do not creat? as much differences in the average househo1.d size 
as the rate of partitioning does. Further, given a rate of partitioning, 
decline in mortality leads to larger differences in the average household size 
than decline in fertility. 

Needless to say this observation is valid for rural India to the extent that 

the specifications far the si~ul.ation experiments cover the range actual 

variations in the concerned parameters. 

4.5 One way of quantifyins these relationships with the average household 

size discussed above is to obtain the relevant elasticities. Yith this 

purpose in mind we have attem3tcd another set of simulation experiments. 

Instead of considsring trends in the demographic rates we chose to study the 

dynamics of the initial pogulaticn (over the 30 year period) with rates 

invariant over time. Rates were varied only from one simulation to another. 

Keeping the marriage probabi1it.y f ix~d at India 1951-60 level, we considered 

three levels of TWR - 7.5, 6.0 and 4.5. Similarly, we considered three 

levels of mortality as follows. 

Life Expectancy at 3irth 
Specified Level eo (m) eo (m, --------------- ------- ------- 

1 5 3 5 3 . 3  
2 46 45.5 
3 3 6 35.0 .............................................. 



These gi:. . -  -;np ?c-nhlr?t20?.:  lei-'^ 7; ty an3 ~nrtali ty levels. Simulated 

po~itlations wcre evolvsd separately with each of these nine sets of parameters 

at tvo lec&r;  of bean critical household size (as before) - 10.0  and 1 3 . 5 .  

The number of rcp1.ications for each set of specifications was limited to two 

this tiae. T l ~ u s ,  lac designed the experiment to produce 36 (9  x 2 x 2) 

observations fox estimatinq t5e concerned relationships in terms of relevant 

elasticities. 

4.6  It s1,ould be easy to see that. as a result of tlre above simulation 

experiments we ~btained 36 independent sanplz observations - 2 corresponding 
to each set of given parameters en (m) , 2 3  ( f  1 ,  TMFR and mean critical household 

size. There were 18 such sets of pxameters. Row, the relevant elasticities 

could be estimated hy regressing average household size obtained on the 

correspondjng pre-specified set of parameter velues. The regression results 

are presented in Table 8 below. 

Table 8: Regression of Average Household Size on Mean Critical 
9ausehold Size, Female Life Expectancy at Birth and 
Total Marital Fertility Rate ----------------------------------------------------------------- 

Mote: All var'ahles considered under natural losarithmic 
tr?nrfnr~ation 

Dependent Variable: Average Household Size 

Regression Standardised 
Independent Variables Co-eff icient Co-ef f icient T-Statistics ..................... ------------ ------------ ------------ 

1. Mean Critical 0.44418 0.66209 9.547 
Household Size 

2. Female Life 0.25692 0.43736 6.306 
Expectancy 
at Birth 

3. Total Marital 0.22398 0 -46524 6.708 
Fertility -- ----- --.- - - .. ----- ---- - - -  - -  - .  .. -.-.- ... .. - -I_-- ------------- 

R-Square 0.85 Standard Error 0.04189 F-Statistics 58.64 

Note: All test statistics were significant at 1% level ---- ---- ------------------------------ .-- -- ---- - .. - .  ... . .- -. - 
The SPSS/PC programme was used for the purpose of estimatj.ng the regression 

with ?!ethod=Enter. The programme excluded the variable Male Life Expectancy 

for which the relevant F-value was found to be insignificant. This is 



uxterstandablc. since by our specific: ' '.on the two life cvpectancy variables 

were nearly collinear and so one of: them would have to be excluded naturally. 

Since the variables in the regression were used after natural logarithmic 

transformation the estimated regression co-efficients are the corresponding 

estimated elasticities. It seems quit? obvious (see Table 8) that the impact 

of partitioning rate {rneasared by the mean critical household size) on averags 

household size is considerably higher than that of fertility or mortality. 

Further, it is interesting to note that the sensitivity of average household 

size to mortality is a little higher  t.han that to fertility - the elasticities 
are 0.26 and 0.22 respectively !which could of course be in part due to 

sampling variation) . 

5 .  Relevan.ce to J A ~ n d . h o l d i n r z s  D a t a  

5.1 We have referred in the introduction to data on household size 

variations in rural India as the point of departure for these simulations. 

These d.ata exhibit a considerable variation in the mean size corresponding to 

the different landholding classes - ranging from 4 or below in the lowest 

class to 8 or above in the largest class. 

Now, for any given specification of demographic rates, a distribution of 

househollc t; sire emerges out of random variation with small and big families 

occurring with certain frequencies depending on the parameters. However, the 

occurrence of large differences in the mean size in fairly large (and 

possibly, relatively homogenous) population groups such as those of large 

landowners and agricultural l.abourers, would still require an analysis and 

explanation, for, variations in the mean size have to be considerably narrower 

than in distributions of individual families. 

5.2 It is in this context that we have set up the simulation model discnssed 

in this paper. Hhat the results show convincingly is that given demographic 

variation in the range actually observed in rural India over the past 4 or 5 

decades, the mean household size of any large subgroup of the population is 

likely to be in range of 4 to 6 unless the partitioning rate for the sub group 

is either too low (leading to a high nean size such as 8)  or too high (leading 

to a low mean size below 4). In particular the sin.ulations suggest that the 

large nean size associated with the class of big landowners - a consistent 



feature over the entire period 19'" -81, as revealed by the different 

landholding surveys covering thls period - must have clearly arisen as a 

consequence of low splitting rate, i.e., a greater propensity for large 

landowning households to remain 'joint' in some form or the other, j.n 

comparison to small landowners and agricultural labourers among whom the 

proportion of ' nuclear '  households tends to be very high. 

5.3 Of course, the differences in deinographic parameters in between the 

different landowning classes nay a l so  contribute in some nleasirre to t he  

observed variation in mean household size: thus, for example, among the poorer 

classes mortality rates could be higher and fertility rates lower. In the 

absence of the relevant data the elasticities we have derived here through 

simulation would be of some help in assessing the relative contributions of 

demographic parameters on the one hand and the patterns of household formation 

on the other. 



Descriptjons of a11 the rnodi~les in the rr~rnputctr sj.aul3tion model arc7 presented 

here along with  the nature of inputs aqd some of the outpilts tor validation. 

A lfarriaao Modtilc 

A . 1  First marriage yrobabi! i ties %re ;rgpI.jed to nales of age between 10 and 

54 and to females of age between 5 to 49 (inclusive cf the limits). We have 

used the nuptiality rates (proportion single) as estimated from decade 

synthetic cohorts based on the Indian Census data for specifying the marriage 

probabilities of never-married psrsc kt. The annual probabilities of marriage 

arc computed from the propolrtion cf never married in each five-year age group 
undcr the assumption of a geometric distribution. It should be noted here 

that the marrizge prnbabilj ties are being specified on the basis of macro 

level data on nuptiality rates for microsimulation. Since our primary concern 

is to  qcnerate an appropriate rlistribution of age at marriage this procedure 

!for specificqtion) should be acceptable. The difference between the age of 

the ?*i:!c.-G ; Y E  that of t h ~  v j f ~  Is75 nc?n kept constant at 5 years. Only the 

male x~arriage probability has been llscd for the occurrence of marriage. In 

othar ;.=:,-;, the annual probability of a female getting married has been taken 
to Lc the sane ds that of a male 5 years older than her. The simulation model 

*.s an oyen one so far as marriage is concerned, Females marry someone outside 

:he populalion and thus drop out of the popillation list, and males marry from 

outside the population and the wife gets included into the list (which is 

realistic at the hoasehold level). The marriage probability, the way it is 

appliedhere, thus tends to keep the balance between females dropping out and 

coming in through marriage. 

?..2 110 dj.vorce or separation is allowed. It was found rather difficult to 

empirically specify the remarriage probabilities. The necessary data (Indian) 

for this purpose are not readily available. We have introduced certain 

probabilities of remarriages based on the estirates provided by Ehat (1984)6 .  

According to Bhat's estimate 62.44% of the widowers are found to have 

remarried in the 1981 census, and the figure is 33.68 % for females. What has 

been specified in the model is as follows - 



PI widower rf mrries with probabil.' I 0.6244xp(a) here p!a) is the 

probability of marriage of a never-married male at age ' a ' .  A widow with 

children does not remarry. k widow witl-1o:~t chil5ren re~arries with 50% of the 

probability of the corresponding never-married female. 

A.3  A f e x  of t h e  Bv6'rAeje a q w  a t  ?arr;&~t qbtair~ed in the covrce of various 

simulation rhns iirr presi.atel: Pablc C .  

Tablc 9: Averace Fc.e at PS~!.rj.ar;~: ohtair.nd in some Simulation Runs 
-- --------------------.-------.- -- ------ -------- .................... 

A:7dragf kg+ at Marriage ........................... 
Estimated Obtained in 

Specification A9e at Marriage Simulation 
----.--------- --------------- -------------- 

Male Fenale Male Female ------ ------ ------ ------ 
India 1341-51 19.93 15.43 21.06 16.37 

India 1951-61 22.32 16.10 21.39 16.93 

India (Rural) 23.66 18.50 24.36 19.14 
1972-O1 ----- ....................... --------------------------------- 

: - - . e .  . . . T?P estim~ted a\:eraw .>?a!: at marriage were based on 
decade synthetic cohort and reported in the ESCAP 
Yonograph (1382)' for three decades beginning 1941. The 
f;.ryrres for 1971-21 were estimated by the authors fol'l.owing 
t h 2  same procedure. 

The avcrqge age obtained in the simu3ation runs are higher than those 

estimated for the corresponding decades by about one year in most cases. This 

is due to the fact t h a t  census estimates are based on ni~ptiality rates for the 

populatio~? ~ I I  the age group 0 to 50 years whereas in the simulation model 

males marry 3etveen 2ge 10 to 54 and the brides age is s e t  to be 5 years 

below the grooin's age. 

B Birth ?!odul e 

B.l Child birt.3 probability denends on the wcman's age, marital status and 

parity F.e.  total n~lmber of children she has already borne. The marital 

fertility cvrve is specified by a function b!x,y,z) as given below. Notice 

that there is no explicit specification for birth spacing except a very simple 

assumption that a married woman can not bear more than one child during a 

period two of successive years. 



Harital F e r t i l i t y  F m c t .  

b(age, lago, p r t )  = 0 i.f age=lage+l 

2 = exp(aa + bb.age + cc.age + (1 -p r t ) .p i )  otherwise 

where age- current  age of the  female 
lage= age a t  which the  l a s t  chi ld  was born 

pr t=  t o t a l  no. of chi ldren  born t o  the  female s o  f a r  (current  
parity) 

aa, bb, cc, yf a r e  given constants .  

8.2 The parameters aa,  bb, cc  and pf have been empir ica l ly  spec i f i ed  with 

some t r i a l  r u n s  t o  teproduce the  mar i ta l  f e r t i . 1 i . t ~  p r o f i l e  more cr Jess  

similar t o  what is observed i n  the  Indian case. I n i t i a l l y ,  aa through cc were 

estimated by regressing proport ion of married females g iv ing b i r t h  t o  the  

first child i n  d i f f e r e n t  age i n t e r v a l s  a s  recorded by Census of India (1981).  

A semi-log quadrat ic  function was used f o r  t h e  purpose. I n  the  next s t e p ,  the  

constant aa was adjusted through a f e w  t r i a l  s imulat ion r u n s  t o  obta in  Total  

f l r r i ta l  F e r t i l i t y  Rate (TKPR) about 8 .5 ,  keeping p i  s e t  t o  zero. Tho TMFP. 

specification can now be adjus ted  by choosing s u i t a b l e  values f o r  p f .  These 

values were determined by s imr~ la t ion  runs again. 

Figure 1 

m ? 
1 Figure 1 shows the  % a r i t a l  

,, 1 - 7  / f e r t i l i t y  curves f o r  the  second and 
I f t h i r d  ch i ld  b i r t h  described by the  

am 
chosen fvnct ion  when TMFR i s  set t o  1 1 5 . 0 .  

m.9 - . I i  
1 ; The gender of the  chi ld  born was 

'\ \ I j determined by a binosi-a1 event with 
a,* - 

I probab i l i ty  f o r  the  ch i ld  t o  be 
\\ i [ male s e t  t o  produce the  sex r a t i o  

I (rnale/femalexlOO) a t  b i r t h  t o  be 
i 106 (toughly corresponding t o  the  

~ r l t v r  . tow r I 197i a l l - Ind ia  f i g u r e ) .  

Age-specific average p a r i t i e s  of current ly  married women who married between 

age 15-19 years a s  obtained i n  the  simu1a:ion year 161  while generat ing the 

i n i t i a l  population with THFR spec i f i ed  a t  y . 5  a r e  presented below. Note tha t  

rimulation year 161 corresponds year 1.951 i n  our design. For comparison we 

have taken estimates of average p a r i t i e s  of cy r ren t ly  married women whose age 

a t  f i r s t  chi ld b i r t h  was between age 15-15 years ,  s e e  Table 10. These 



cst i rnates  a rc  base$ 9r, a j O %  sanpl  i n  t h e  Travanco. .-Cochin region ( a t  

? resen t  p a r t  of t h ?  s t s t e  of Yerala, I n d i a !  8u r ing  1951 C?nsus.OFor comparison 

:;P 2ave t F b v  o s t i n c a t ~ s  of. average p a r i t i e s  of ci.rrrent3y rnarrie2. women whose 

sue a t  f i r s t  c h i l d  b i r t h  was betveen age i5-19 y e a r s ,  s e e  Table 10. These 

a ~ t i . l ? a t c s  a r e  base6 on a 10% sample i n  t h e  Travar?core-Cochin region !at 

p r ~ s i : ? t  p a r t  of t h e  s t a t e  of Kera la ,  I n d i a )  dur ing  1951 C e n s u ~ . ~  

2.24 

25 - 2 9  3 . 3  4.25  

33 .- 34 4 .8  5 .31  

35 - 3? 6.0 6.60 

40 - 4n 6 .8  6 .94 

45 t 7.6 7 . 3 4  
..--.-------------,------------------------------------------- 

* Graduated Es t imate  based on 10% sawple,  c u r r e n t l y  married 

vrorr.2~ v i t h  age a t  f i r s t  c h i l d b i r t h  between age 15-19 y e a r s  

*. 
b Death Kociule 
I' ,.I Crrale-'?meny Regional L i f e  Tahles  were used t o  s p e c i f y  t h e  death 

-h<? .; .* .. . . -=LC.r IJC?cli+.;i-.-. ,...-.- 8 - 4 -  * : f I .  prob,,,,, .. .. . , .. - . -. , ., ... . .., -,,, sxaectancy a t  b i r t h  f o r  a given 

year .  S i n g l e  age - spec i f i c  annual d e a t h  p r o b a b i l i t i e s  were computed on the 

b a s i s  s t  2: ~ s z * ~ n g t i o n  of geometric d i s t r i b u t i o n  of t h e  event over  t h e  5 year 

age i n t e r v a l .  

C.2 When a dea th  occu r s  t h e r e  j.s a fo l low up a c t i o n  which r e l a t e s  t o  changes 

i a  t h e  'dopzndency code ' .  A s  s t a t e d  i n  s e c t i o n  2 of t h e  t e x t  t h e  dependency 

code e s s e n t i a l l y  keeps t r a c k  of r e l a t i o n s h i p s  among t h e  i n d i v i d u a l s  within a 

household i n  a s i m p l i f i e d  form. 

This is used f o r  t h e  purpose of p a r t i t i o n i n g  t h e  household a s  and when a 

household breaks  up. The c h a r t  above exp la in s  t h e  r u l e  fo r  change of t h e  code 

i n  t h e  event  of a death.  Notice  t h a t  i f  t h e r e  be no one aged above 15  years 

l e f t  i n  t h e  household a f t e r  t h e  dea th  of an i n d i v i d u a l  t h e  household is 

drop3ed ou t  of t h e  list i.e. we assume t h a t  t h e  c h i l d r e n  w i l l  j o i n  some other 

household. 



1 Co~sider the 
I 7- -- --.- '- 

b 
I - 

Change of Code 
Complete < I A l l  Cependents of the 

I 
d e c e ~ s e d  to be identified 
with the eldest member 1 

, Household drops out 
of the list 

i 
< 

Is the eldest member of 
the household aged > 15 ? 

Yes 

C.3 Ye have not computed any statistics on life expectancy from the 

simulation output. However, the crude death and birth rates obtained in the 

simulation runs have been presented later in this Appendix. 

-No- 

D Formation of New Househo1.d~ 

B.l This section of the model is based on a specification of the probability 

of splitting, which is a function of the size of the parent household and a 

canvention for partitioning the horlsehald to form new households. The 

probability is set to zero for households with less than two living couples. 

The probability that a given household (with at least two living couples) will 

break up is given by a function p ( x )  described below. 

where 

1 
Yes 

I 

1 Ts the eldest 
1 nemb~r married ? 

no 
P--1 

I 
Yes 

I 

P(S) = 0 if number of couples2in the household 2 
= ain [apt.exp(bpt.ss+cp:.ss 1 , 1 ] 

s = household size 
SS = 5-4 

apt = 0.01 
bpt = - (ln (apt) t256 .cpt) /:6 

All dependents are identified 
with the male spouse 

I All dependents of the 
deceased to be identified 
with the spouse of the 
eldest nember 

I I 
L j I I I 



cpt is a given constant che  value of which is adjusted to obtain 
slow or fast rate of formaticn of new households, 

Figure 2 

The function has been arbitrarily 
decided upon after some trip1 and 
error. The specification is such 
that the probability is unity for 
s=20 i.e. household size is not 
allowed to exceed 20. This 
function implies that the chance of 
a household breaking lip increases 
with it's size and it reaches unity 
at or before the size is 20. 
Figure 2 provides an example of 
probability specif icati on using I this function. The marked curve 
corresponds to cpt=-0.015 and the 
other one for cpt=0.00. 

D.2 Let us define 'Critical Size' as the size of a household when it breaks 

up or partitions. Given the above probability specification one can compute 

the Mean Critical Size for a given - lue of the param~ter cpt. It is the 

average size of the households at the time of their partitioning. A specified 

value of cpt does not give one any impression of the implied rate of 

partitioning. We shall, in our discussion, use the mean critical size 

corresponding to a given cpt as a measure of specified nature of partitioning. 

D.3 When a household breaks up according to the above probability 

specification, it is partitioned (i.e. forming new households) according to 

a rule as described below. 

The rule for splitting the household is based on the village study reported 

by Shah(1974)10. According to this report - most often households partition 
only after sons get married and have children. It was also found that i t  is 

the youngest married son who stays back with the parent household in almost 

every case of partitioning. AlthougE~ these observations are based on only a 

single village study in Gujarat and the partitioning conventions are likely 

to,vary from region to region, we have based our convention of partj.tioning 

a household in the model on these broad findings. 



D.4 We refrr to existence of two ol inore couples of t. 2 same generation in 

a household as 'jointness', and two or more couples of different generations 

as 'extension'. TJotice that it is possible, at least theoretically, to have 

jointness in more than one generation within a household. For example, 

married brothers and their married children may live in the same household. 

This household, in our terms, is both joint and extended. 

D.5 The principle that we follow is to partition a household to break the 

jointness of the eldest generation, if it exists. If there be no jointness 

in any of the generations. within the household then the youngest couple forms 

a new household. In the case of partitioning the joint household, the 

youngest couple of the generation remains in the parent household, other 

couples of the generation forms as many new households, each along with their 

dependents (according to the dependency code). The following chart 

illustrates the principle. 

Parent Household 

1 

More than one couple 
of same generation. 
Notice t h a t  there may 
be more than one such 
generation. 

No two couples 
of same generation i 

I 

Oldest generation with more than The youngest couple 
one couple will form new household(s). forms a new household 
The youngest couple of this generation 
remains with the parent household. Rest 
of the couples form as many new household. 

C Overall Performance of the Model 

C.l We have shown above that the marriage and the birth module perform 

reasonably well to produce acceptable average age at first marriage and 

marital fertility profile. Overall performance of the model in terms of 

mortality, fertility and nuptiality, however, can be assessed only by 

examining the resultant age and mari'.al status distributions. For this 

purpose, we consider the initial population generated. Recall that this 



population is generated to a p n r ~ x i . m a t = l y  resemble that ci Rural India 1951. 

E.2 A comparison of the age-sex distribution of the initial population 

generated by the model and what was obtained in the 1951 Census of India 

(Rural) is presented Table 11. The Census distribution is estimated from a 

10% sample of the population. One should also note that the unit of time in 

the simulation is one year i.e. age is recorded in integral years. Thus, the 

two age distributions ar* not strictly comparable. However, t h e  closeness 

between the two distributions is quite satisfactory in terns of the fertility- 

mortaiity performance of the model. 

Table 11 : Comparison of Sex-wise Age Distribution of the Simulated 
Population and Census of India (Rural) 1951 ....................................................................... 

Male Female 
Age Group ......................... ......................... 
(in years) Simulation Census 1951 Simulation Census 1951 ---------- ---------- ----------- ---------- ----------- 
0 -  4 14.7 13.5 13.8 13.9 
5 - 14 24.6 25.4 23.4 24.7 
15 - 24 17.7 16.5 17.9 17.3 
25 - 34 14.6 15.2 14.3 15.7 
35 - 44 12.9 12.2 11.7 11.6 
45 - 54 7.6 ' . 8 8.8 8.2 
55 - 64 4.7 5.2 6.5 5.1 

65 & above 3.2 3.2 3.6 3.5 ---------- ---------- ----------- ---------- ----------- 
A1 1 100 .o 100.0 100.0 100.0 

E.3 Table 12 compares the distribution of marital status of the simulated 

initial population with the fndian census figures of 1951. Proportions of 

unmarried and widowed poyulation obtained in the simulation are higher than 

the corresponding census figures. 

Table 12: Comparison of Distributions of Marital Status of the 
Simulated Population and Census of India 1951 ................................................................... 

Marital Male Female 
Status Simulation Census 1951 Simulation Census 1951 ---------- ---------- ------em--- ---------- ----------- 

Unmarried 52.8 48.8 42.0 38.2 
Married 38.7 46.0 41.4 49.0 
Widowed 8.5 5.2 16.6 12.8 ................................................................... 
A1 1 100.0 100.0 100.0 100.0 ................................................................... 



Higher proportion !abcl.~: !?: I r .  , - ~ r : ~ * c ~ r !  cf 13nnarried persons is due to the 

same reason which causes hiaher merage age at first marriage noted in section 

A.3 above. Higher proportion of wiiowed population is most prohably due to 

the specification of remarriage grobzhilities. Specification of high death 

probabilities could have led to the higher incidence of widow/widowerhood but 

the crude death rate obtained in the sirnulation (presented in section 4.2, 

Tablethe 5 )  seems to be quite satisfactory. Hence we rule out this 

possibility. 

P FAMSIM as Ccm~ared to SOCSIM 

F.1 The major simplification in FAMSIM begins with the unit of time being 

an year instead of a month, as it is in the case of SOCSIM. Apart from 

reducing the model run time on the computer this implies simplification of 

several features of the model. For example, in SOCSIM, infant mortality is 

specified in two phases - the first month of life and the next 11 months, 
whereas in FAMSIM it is only an annual event. 

F.2 The Birth module of our model is probably the most simplified one 

compared to SOCSIM. A random birth spacing routine in SOCSIM adjusts a 

woman's probability of giving birth . ,on after bearing i child depending on 

whether the child survives or dies. Childbirth probabilities are modified by 

a fertility multiplier assigned at random to the woman at birth and carried 

with her through life, making some women consistently subfertile and some 

superfertile. The latter provision is important as this heterogeneity in 

fertility ensures the variation in completed family size observed in reality. 

However, some of these features can be easily incorporated into FAMSIM at a 

later date. 
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