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. ABSTRACT
This dissertation first identifles the household cycle as the core concept In formal
household demt;grapby. and presents a simple mode! of the determinants of the slze
distribution and the average size of the household. In this moderl. the proximate
processes ivhlch goverﬁ‘tﬁe. ena polnts of the household eycle are the fission, fusion, and_
. fNissjon-fusion of households and the Joint mortality of household members.AThe growth
.of the household during Ité cycle ls on the o-t.her'ha,nd, Influenced by events occurr!ng to
individual _houséhol_d members given that the household Is viable. Analytlcal models can

then -be. developed for the study of the household usl‘ng the conecept of the hou;ehold

cycle as the unit of analysis.

From the perspective .of the household cycte, ‘then. Ryder’s model of the average size of
the nuclear family household cycle. Is first formalized, and- then extended to two cases:
the extended famlly: household with and without a foster mother. Expresélons of average
household size are determlned In" terms of various demographte paf-‘art\eters suc;h as ‘the
gross lb\;el of fertility, parental survival, and the net re’rodﬁcu’on rate. Illustrative
results are provided' for three byboéheucaj socle.t.les_ des-cr!bed tn the classical theory of

demographlc transition.

In addition, a milcrosimulation model of Canadlan household cyclgs is. developed m/,order
. to examine the senditivity of averagé household size to different Qemograqhk paramedlers
assoclated with the formation, growth, ;nd extinction of households. An l;neresung and .
counterintuitive finding of this research ls that mortality has a dt;al effect on avefage
hogpeh'old-slu.. On the other hand, hou_sehold extinction, per se, Is likely to result In an

Increase In'average household size because smaller households have a higher probabllity .

1144




" average slze of the houselold.

»

o

of extinction than larger households. holding other factors constant. On the other hand,
the mortallty of the individual, Independent of household extinctton, leade 1o 8 decrease
in the average size of t-he household. The overall influence of mortallty would thus
depend on the net outcome of these two contradictory effects at the two levels of
analysis - the household and the Indlvidual. It Is qulte possible, therefore, that mortality
could even increase the average size of the household depending on the relative Influence
& mortality at the two levels of analySis. This finding !s In contradiction to the popular
hypotheslis in soclal demographic literature that mortality decline {necessarily) leads to a
decline in average household size. Such a finding assumes critical !mportance In formal

household demography becguse it suggests not only that fertllity but mortality as well

"can Increase the average size of the household. There Is nc questlon that fertility

necessartly leads to an licrease In the average slze of the household. keeping other

-

factors constafnt.""_‘.‘«"uclea_.r famlly household formation, the last component In the

-
é

" simulation model, on the other hand. checks the growth of households and lowers the

" It Is finally suggested that more varieties of hQusehold‘ organization could be modeled

————

using the analytical approaches developed In this dissertation. One could also use the
microsimulation model to study the demographic component of the size distribution of

-

households.

iv
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CHAPTER 1
THE DYNAMICS OF HOUSEHOLD ORGANIZATION AND

THE STATEMENT OF THE PROBLEM .

1. 1. Introduction

The Importance of the "household® as a unit of analysls'ln the study of
varlous soclal structures h‘as been well accepted In social sclentific research,
mﬁeclally since the Second World War. In precapitalist peasant socl;tla. the
household constitutes the fundamental unit of soclal life (see, e. g.. Chayanov,

1925; Frledman, 1982, 1984; Shanin, 1871), and Is therefore an 'lmpo}tant soclal

¥
and economlic unit In these socleties. At the turn or this certury, for example, the

Russlan peasant household was ®“the basic unit of production, consumptlon.

-
- >

- - \ N >
property holding, soclalizatlon, soclability, moral support and mutual econom!c

help® (Shanin, lé?l. p. 31). Shanin contlnues rurt_her that :_b/ozﬁ‘the social

prestige and theSelf-esteem of a peasant were defined by the household he
belonged to and his position in it, as were hls loyalt_les and self-ldentification” (p.
31). With reference to the importance of the composlt'lorlal_'c’haract.erist.lcs of the

hgusel'ld. note, for example, that at the heart of Chayanov's {1925) theory of

-

peasant economy lles the proposition that the ratio of labourers and consumérs
-  }

within the household determines the level and nature of activity on a .peasant

farm.

In modern economles, too, the household serves as a valuable unlt of

pu 4 .

research, with itmportant implications for economlc-demographic modeling an

theory bullding. The most notable contrtbution In this area is that of Kuznets
. .




3

(1974, 1976, 1981, 1982a, 1982b), who has tried to relate Income distribution
across households to both the observed distribution of households by size and to
the demo'graphlc component of the household size distribution. In one of hls

papers (Kuznets, 1982a), for example, he has argued that the size-distritution of
<+ .

houw influence significantly the total dlistribution of income In the
population. Wachtel's {1984) assertion that the demographlc structure.of the
-~ household sector s an Ilmportant determlinant of aggregaie consumption and
saving further st(es;es the lmportance_of the demographic componerit of

households In economic-demographlc theorizing.

Recently, demographers have also renewed thelr Interest In the study of the
household particularly becsuse the slze and composltlon of households In both’
4

developed and de\reloplng countries have experienced conclderable change over th&
last thirty years or so. The {ormal aspects of household demography. however.
stiil remaln In thelr initlial stages (Bongaarts, 1984; Ryder. 1985). and will form a
major focus of study In this dlssertation. Flrst.-however. an overview of the
flterature on the factors respon.slble for changes in hausehold characteristics will

f \/ \
be made. .

1. 2. The Dynamics of Household Organization

Household organization refers to the system of households observed In a

glven soclety at a glven time. The study of the dynamics of thls organlzatlion
Involves the eXamlnation of changes In one or more of Its parameters. such as the

size-distribuglon of households, the average siz¢ of the household, or some

compositional measure of households as, for exampte. the proportion of

-




households wlgh at least one chlld. In an endeavour to study the dynamics.of
household organlzationsseveral questions. all equally Interesting and challenging.
may be ralsed about the determinants of these and other parameters. For
example. one could ask: What 'ls the appropriate unit of analysts In modeitng
household organlzatlon? How do changes In the parameters of 'a glven househotd
organization relate to changes In, say. demographlc factors or class structure i a
given soclety® How significant are the combined and independent Influences of
different causal factors an the parameters of a glven household organlzation?

What are the soclal, economliec. and political consequencés. If any. of changes In

the size and composltign of households®' Addressing all these questlons and

- ]
several others that may arise In the study of household organizatlon 1s beyond the

¢ -
scope of this dissertatlon. The research here will, therefore, limlit its Interest to

the demographlc component of household organlzation - the component driven by

three demographlc factors, namely, mortality, fertlilty., and nuptiallty..

At 8 general level, changes that occur In.the parameters ol housechold
organlzatl;ns could be explalned by adopting major soclological po_rspectlvos on
soclal change such as those of Durkhelm, Weber or Wallersteln'. Caldwell (1982)
has critdicized major theorles of soclal change. and has ’arguod that they are
Inadequate because they focus only on explalning behavioural changes. and

o i
overlook the questlon of why behaviours persist. -His theory focf?a; mainly on’

-

‘Some of the references relsted w0 these petspectives are Durkﬁclm (1964), Wceber (1958),
lesthaeghe (1982), Smith, Wallerstein, & Evers (1982), and Wallerstein (1974, 1978),




values and attitudes and considers the direction of the flow of wealth? across
suyccessive generations. It would follow from thls theory that the famlly or' the
households would reduce In size If the net directlon of wealth s to the advamagp
of chlldren rather than to Ll?e advantage ol thelr parents. Closely related to this
theory s the work ’of Stone (1977) who has linked changes In sentiments to

changes In the slze and composition of famllles and households'. =

From -our perspective, Shahln (1982) has provided the best critlque of u?e
differentiatlon model of the peasantry. In dolng s¢. he lltustrates how concepts
related to the household may contribute to the development ;r sociological
t-heory. Whlle Shanin does not dispute the progo.sltlon that the differentiation of
the rural peasantry Into the class structyre typlcal of capltalist sqclet'les does
occur., he argues that other processes act t‘o contaln this differentiation and
reinforce stablilty. About these brocesses. ngris (1982) has summarized the
following: “the partitioning. r;1erger. and extinction of households, as well as
changes relating to the blologlcal life-cycle of the family, had a levelling tendency_ ~

L

which blunted the trend of differentlation® (p. 210).

.

QTM flow of wealth In Caldwell’s (1982) theory refers to "the money provided by ehtldren to
parcnls as well as such ‘duties as caring for parcnts In their old age. ensuring the survival of (he
lincage or familly name. undertaking the neccssary religious services for the ANPCNLOPS, helping In
need and scu;clty' or devastation, reileving thelr mlddic-aged fathers of labour. ete ® (p 1540)

.
~

sThe termes famMy and the Aocuschold arc frequently used Interchangeably. In most caxe<. the
Juse of the term family actually refcers o a family-houschald whose members are related eitfier by
"blood or marriage or both. In the general case, howcver, not s members of a family belong to the
bousehold and vice versa. Bender (1969) makes a strong case for ireating the two concepts - the
family and the houseboid - as analytically distinct.

‘ﬁ'l'hadlnl (1978) provides an excellent review explicating, the simiiaritics and differences
between Caldwell's and Stone's perspectives. -

~
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Whatever the soclological perspective adopted for explalning changes in the
-parameters of a household organlzation. at a more specific lexel. these cbanges are

induced by a wide range of‘varlabies. classiflable Into three sets of factors -

demographlc, economle, and stratification (Yanagisako, 1878). Demographic

-

factors such as the age at matrrlage, llfe expecfancy. migration, and the Jevel of

fertlilty., may be regarded @as setting constralnts or l'mits within which these™"

parameters operate (Bongaarts, 1983). Economlic and strattfication factors -

1
~ 0
K

(Cherlin. 1983), such asgthe demand for labour fbr household production. the
transmission of property across generations, andisoc!al class Impinge upon the
constralnts set by the demographlec variables, wlelding., eventually, the obsérved

parameters of the household organlzation.

Besides the demographlc factors - also called the proximate determlinants of
. the size and composition ;r households (Bongaarts, 1983) ? (he rules of household
formation, resldence, and extlnction also govern the size and composition of
househ‘olds. These r-ules may be elther tled to or independent of the demographlc

factors. Thus. strictly speaking, It Is not only the demographic factors but also

. 2 ]
the rules of household formatlon, resldence, and extlnction that should be referred

to as the proximate determlnants o%the slze and composition of households.
) )

It I1s generally argued that changes In household organrzatlon In Western
socleties have occurred primarlly as a result of changes in the demographlc
factors prior to the 'mlc.ﬁle Br thils century.'and m;t. due to ch_anges In the patterns
of household_ formatlon or éxtlnct.lon. Howgver, since the 19505 the pattern of

household formation has changed dramatically, especially In the developed

'3 ~

[ 4

et

o~

.‘\
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countries, although the pace at wlich it has occurred has differed across socletles

(Glick. 1984; Kobrin, 1976; Nlisson. 1985; Roussel, 1983; Wargon. 1978).

Research with a view to studying the demographic con-xponcnts of household
organlzation polnts to the need for developmg'formal methods of analysls. The
fleld of household_ demography. however, still lacks conceptual and analytlcal
maturity and has Sfet to develop a systematic and wéll-deﬂned framework for
research. One example of these 1nadequ;acles Is the debate {n formal demographlc .

literature, as to\;he appropriate unit of ansalysis for addressing questions about

househc;ld organlzétlon. Some demograp‘hers (e. g.. Muhsam, 1984) advocate the
use of the hopsehold as the unit of analysls, whereas others (Espenshade and
Braun, 1982) argue thaj.}g:ls not a feasible approach and the indlvidual is more
appropriately used as the unlt of analysis In ‘th.ej modeling of h'ouseholds..
A.!Lhol.xgh the concept of the famlly life cycle has been popular as an ana“lyncal
concept In famlily demograph¥ (see, e. g., Colluver, 1963; Glick, 1947, 1955, 1977;
Gllck and Parke, 1885; Harold ang Feldman, 1975. Kono, 1977; Norton, 1974;

Peron and Lsplerre-Adamcyk. 1984; and Uhlenberg, 1974), a similar concept has

not yet emerged with a comparable enthusiasm In formal hou§ehold demography.

]
-
\

Interestingly. the household cycle has been well appreciated as a unit of analysis

In other flelds of sclentific enquh.'y such as anthropology (Goedy, }958). and
history (Berkner. 1972), and t6 some extent lp hous;hold demogr'aphy as well
(see, for example, Hanada, 1984; Hohn, 1984; and Wachter, 1985). In soclal
demographlic research, Caln (1978), rér gxgmple. examined the Impact of

variations in the household-life cycie In Bangladesh on the economic mobllity of

3
L)

-,




mdlvlduals‘wltbln and between generations.
* ) )
As a first step In our understanding of the dynamlecs of houschold

'Y
organization, the baslc concepts of the formal demography of the household wlili

be lald out and explicated. and an effogt made to resolve the debate about the

unit of analysis that would be soei appropriate for use Iin formal household

demography. Based on this stronger and well-defined conceptual foundation. a
. L

clear exposition of the nature and scope of the' formal demography of the

household can be made. Different approaches to modeling. such as analytical and
simulation, may then be developed for analyzing the Influcnce of various.

demographlc factors on househéld orgdnlzation.

The proposed research will, therefore, be organlized along the following

themes.

1. 3, The Alm ofthls Dissertation

M > “
- .

The varlous parts of this g}ssertatlon wlll be bound tog_ether by the central »
purpose of modellng household cycles from a demographle perspective in order to

compute the average size of the household.

Chapter 2

Thils chapter wlll elaborate on _the nature and the scope of the formal-
demography of the household. Including features that dls}lngulsh ﬁb from
Individual demography. Only those basic concepts of household d.bmography that
are l;elevant to the present rese.arch will be defined. Also. the .questlon E»r what

constitutes the appropriate unit of analysis for studying household organization

will be addressed. This chapter wlll argue for the use of the household cycle as

<




the basic framework for the development of formal models of household

organization.

. Chapters S & 4

Having deflned the nature of formal household demography. measures of
the average size of the household that have been used In the literature will be
critically appralsed. A distinc¢tlon wlill be made between cross-sectional L}'p.e
measures (Chapter 3) and thort type measures of househol_d clycles {Chapter 4).

These d!gcussions'wl}l be restricted within the stationary and stable population
~
models. As some earller attempts at computing average household slze (Burch.
]
1965; Coale, 1970) do not provide complete analytical expressions for the average

size of the household, these }ormulatlons will also be expressed formally. Also,

some sssumptlons that have been overlooked by these studles In thelr

formﬁ]atlons -of measures of avggage household size wlill also be identified in
< .

-

Chapter 3.

Chapter 4 will be devoted fully to Ryder's (1975) .a_tpproach ‘to estmating.
the average slze of the household. Hls model, whicH Is r;ot forr;’lally developed in
h!s paper, will first be expressed for the nuclear family househoid cycle, and then
extended to two cases: the extended family household cycle w/lth a fdster r;xother
and the ex.t.ended family household cycle without a foster mother. The expressions
for the averaée size of .the household will be deveioped in tern_ms of the mortallw
and r‘ertlll.t.y puame}ers of that part of t.'ha lndlvldual Iife cycle t_hat ls-bounded

by' the household cycle of . affillation.. [Hlustrative applicationss of these

developments wlll.be provided for the three types of hypbthetlcal socletles deflned
v .
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~ ) -
by Ryder (1975) - high equillbrtum. disequilibrium, and low equllibrium. which

correspond to the three stages of the classtical demographic trapsition theofy

(Notesteln, 1945).

. Chapter 5

& .
The two above chapters will deal with Lotka's stationary or stable

. -~
populatian models. These models, however, are limited in thelr ablti¥y to mimid ‘

reality (Keyfitz, 1973). In order, therefore, to place demographic modellng within

- -

a more realistic framework, a microsimulation model of the Canadlan household

organlzation will be developed, {or the purbose of studying the sensitivity of the'

-

measure of average household slze to different parameters of the household cycle:

=

household extinction, househoid growth (including Indlvidual mortallty and
fertility). and household formation. Varlous scenarios of each of these parameters
~will be used In the analysis In order to examine Kobrin's (1978) hypotheses with

respect to the levels of mortallty and fertility In a glven 3oc;lety. on the one hand,

and the average size of households In the soclety, on the other.




CHAPTER 2
FORMAL DEMOGRAPHY OF THE HOUSEHOLD: ) ‘

BASIC CONCEPTS. UNIT OF ANALYSIS. AND ITS DISTINCTIVE NATURE

2. 1. Introductlion

Formal demography of the household. which ts stili In Its tnfancy. opens

new frontlers of research for demographers (Brass, 1984: Hajnal, 1982; Lee, 1981}

It has frequently been pointed out that the major concepts In the fleld lack

conceptual ¢larity (Bongaarts, 1983; Brass, 1984; Burch, 1978). Recent attempts
to redefine them (Mc.\ﬂlfen’ & Herriot, 1984; Muhsam, 1984) have not been

entlrely successful. In additlon, a question of some debate has been the cholce of

the appropriate unlt of analysis for the study of the household, thar is, whether

- this unit should be the lndlvidueil (Espenshade & Braun. 1982), or the household
‘(Muhsam. 1982, 1984, 1985). This chapter wlll first discuss some m;:)\ .concepts
. in household demography (l. e.. those that are relevant‘ to the present work) and
will provide analytical definitlons for them. Second, it will attempt to resolve the
debate concernlﬁz Lhe.‘appropr'late unit of an'alyéls In the study 61‘ the household.

. . Finally, the distinctive nature of household demography, as compared Lo

conventlonal individual demography. will be explicated. ) .

2. 2. The Deflnition of the Household

The household may be defined as a socloeconomle unit, consjsting of oqce or
more Individuals llving together. According to the L’r)lted Natlons {(1973a)

. definition,-

“The concept of ‘household’ is based on the arrangements made by persons,

10 | .
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s

individually or In groups, lfor providing themselves with food or other essentlals
ffox‘ Hving. A howusehold may be elther: (a) 8 one-person household that 18, s person
who makest provision for his own food or other essentlals for living without

ccmbining with any other person to form part of a multiperson household, or {b)

a multiperson household, that is. a group of two or more persons who make
commeoan provislon for food or othei’ essentials for llving. The persons In the

group may pool thelr incomes and have a common budget to a greater or lesser

extent: they may be related or unrelated persons or a combination of both® (p

338).

< By thls definition, a given population may be partitioned Into su;)zroups
termed "households®" on the basls of the criterlon that the members of each
subgroup have "a commo.n‘ pi’O\'lslon of f@ or other essentlals of living." As
such, a. dellneation of households is Impractlcal to operationallze, at least In large
scale soclal and den_'nographlc surveys. Censuses have adopto.;cf a more
managgable. but not necessarily more acceptable deﬂnit_ibn of these subgrodps of_
the ;populatlon in terms gf the dwelllng unit' labelllng them .households.

' v
Obviousty, the way -households are dellneated In a population will influence the

~ ~

resuits\ of a study. Different boundarles set for households following different

deffnitions, may resul‘tf‘\ln greatly varying statlstics about, fqr\example. the
frequency of different types of households In a population (Hammel, 1984).

L
-
-
A

\' . - >

s i N ’b y
lln the.1 Canadian consus, s dwrllln[ unu waddefincd as ‘s -tructurnlly scparate net of
‘fiving quatters*wijth a prhrne entrande from ownside or-from’ a cognman hallway of stalrway insdc

the bulldln;. i. e..- the entnnce must not be lhrou;h someone clac’'s living ‘quarters® (Statistics

) ¢ « L

‘ ~ * ‘- |‘Jr
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The concgrpt of the dwelling unit which s generally used In delineating
households is subject to varlous [imitations. A d;velnng.unlt may contaln more
than one household but may stlll be classified as one. On the other hand, two or
more dwelling units may, in fact. censtl.tute one househeald (Carter. 1984). .AJso. In
any glven case, the membex"s of a household may be related by blood or marriage.
or may be unrelated., or may even consist of a single person. In any case, once a
group of persons constituting a household has been ldentified, this identity. a&nd
not that of the dwellltng unit, Is of interest for the demographlc modellr;g of the

size and composition of the household.

2. 3. A Critlque of the United Natlons’ Definitlon.of the Household

The United Nations- deflnition of the household captures neatiy the meanlipg
of the formation of the household. Households are formed at the time
arrangements are made by personas, x'ndimdu;zlly or i1n groups, fog providing
themselves uwith food or other essentials of living. However, this definltion does

4
not address Lh& question of what happens to the household once it Is formed. It

makes no expliclt reference to the viabllity of the household ™

Once the notlon of household viabllity, or of household extinction. l1s
Introduced into the definition, the concept of the household cycle becomes
pertinent. Interestlpgly enouzl‘i. in anthropological and historlcal res‘eamh.‘the
household cycle has achleved considerable recognitlon as a cote concept In the
study of household organlzation 'El?Lerkner. 1974; ChaudacolTl, 1978; Fortes, -1949:
Goody, 1958; Hammel, 1961, 19‘72; Hax:evan. 19.74; Shanin, 1982). Hammel (1984)

has observed that the concept' of the household cycle has permitted a greater

~
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understanding of the reasons for the changes that occur tn domestlic structures.
Formal demography of the household has yet to Incorporate this concept Into
malinstream research. Some authors, however, have used 'thls concept In thelr
work. In family research. for example. "the first model of {Me nuclear family was

the famlly life cycle, a sequence of dates of critical changes In famliy structure®

(Ryder, 1885, p. 2168). In 1982 Muhsam observed that there have been "mno
}

attempts to my knowledge where a demographer has trled to explaln changes in

numbers of familles or households from one census to the next, by drawing the
- e
basic demographlc bmlance of 'births’ and 'deaths’ of famliljes in the intercensal

period® (p. 25). Because analytikal approaches to studyl'ng housghold

e 4

*

organization have generally neglected to conslder explicitly the cycll'cal nature of

. N L
the household, thkey have limlited themselves to considerations of either the

formatlor-l or the extinction of the household rgthér than coveﬂrlng the whole range
of events that de‘ﬂ_ne the household cyé:le. namely, formatlon, growth, and
extlncllbn. One notable eyfceptlon to this criticism is the study by Ryder (1975)
.whose amalytic work llesyln the forefront of the formal demography of the

household. . .

2. 4‘. The Household Cycle: The Core Analytical Concept In Formal
Household Demography

in a review article published In 1977 Sweet, followl_ﬁg Glick (19565), made a
strong case for the use of the cycle approac‘h in famlly (and household)

demography. Howevér, as In other demographlc_stugla. he focused on the

changes that occur during the famlly life cycle aﬁaumlng <hat the household was

already formed and remalned static. This sectlon, however, looks at the entire

/

|




span of the household cycle and examlnes not only the growth of the household

but slso the processes of formatlon and extinction.

The demographlic literature on the average size of the' household (Burch,
1970: Coale, 1865; Goodman, Keyfltz, and Mum. 1874) shows a distinct blas

towards elther the concept of household formation or the céncept of household -

extinction, neglecting to Include both concepts in the soclological definition  of the

v

household. Wheén both household formation and extinctlon are glven explicit
consideration, this approach to the study of the househald would fully incorporate
the entire span (or duratlon) of tRe household cycle. By focusing on household

cycles rather than on elther the formation or the extinction of households, a

’ -
.

perspective of demograpﬁlc modeling of household size would necessarily

Incorporate the formation, growth, and extinctlon of households.

In radditlon. the bhousehold cycle approach has the advantage of being
S——
dynamiec, In the sense that It encompasses all the stages through which households

.~

pass during thelr respective cyeles. If, on the other hand, a cross-sectional |

approach to estlmating average household slze were adopted, It would be

considerably more difficult to link the differeht stages of a gf¥en hausehold cycle

L J
in order Lo}ompute dertaln measures of household size ang composition.

*+

2. 5. The Formation and Extinction of the Household /\ -

-

Various terms have been used In the literature to define the events of
. L} " . ..
household formation and extinction. These terms Include the birth or beginning of

-

s (new) household fo denote formatian, and household dlssoiutlon or death to
. . -
denote extinction. These two events can best be deflned In terms of three
bl ' .

-
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soclod%rﬁographlc processes, namely, fission. fusion, anci fission- fusion, and
o_ne?démographlc process, namely. the Joint mortality of all household members-
I!; the population Is open to migration, the immigration and emilgratdon of
househvolds‘ will .also lead to thelr respective formation and extinction In the

population.

The analyttc)al definitions of the first three processes may be formulated on
. , ./——

. ° .~
the basls of the blological defNnitions of Nssion and fusfon {Carnap, 1958).

Consider the case of the fission of a (parent} household. Assume that thls

s

household divides ltself into 'n’ {offspring) households at a glven time. Then. f

the members of the 'n’ households at the time of their formation belonged to the

parent household at the start of Its dlvision, the parent household Is sald to have

undergone flssilon. The fisston of é parent household leads to the formation or
- ‘ : N
the birth of (n-1) households, If at least one person Is sL)ll a member of the parent

-

household at the‘complet.lon of the fission.

In the general case, If the parent household Is not affillated by any of Its

L]
. -~ -~

members at the end of Iits fisslon, the birth of 'n’ households takes place,

accompanied by the extinction of the 'p'a?fnt household, bl;t. If the parent

. «

- household is still affillated by even one oflts members at the end. of its fission,

Or the joint monaluy or one or more mcmbcrs of - houschold which makes the household
non-viasble. In the. auboequem. diseussidn, Joiht mortality of the “houschold membern whit be
consldered equlv-aiem. to0.the cxt.lncuon of the household either duc 10°iIts non-viablity or duc .
X the death of sll its members. - - . .
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the birth of (n-1) households occurs, without the extinciton of any househoid
Thus, the fisston of a parent household Into 'n’ households would result 'n the
birth of elther n’ or (n-1' offspring households Theoretically. ali householids in a
popufallon can e expected to experience fisslon. Consequently. the upper Iimit
of the total number of households In the population would depend upon smallest
feasible soclal unltv that constitutes a household. Ff-)r a dlagrammatic lllustration

of the concep£ of flssion, see Figure 2.1 ~

I.lke the fisslon of households. the Tfuston of households can also be

conceptuallzed on the basls of the biologica! definition of fusion given by Carnap

{(1958). Consider 'n’" (> or = 2) households. all of which fuse at a glven time.

Then, all individuals who are affiliated with the 'n” households at the beginning

of the fuston should belong to. and only to. the fused household at thevtlme of its
formation. For example, a widow's household would be extmct If she were ta

mové with her childreh Into another existing household. say. upon her remarriage

«

(Ryder, 1975).

-

The formatlon of a new household could also occur from the fuston of 'n’

s

households and would be accompanted by the extinction of 'n’ households If,

however, the ruied household 1s still one of the 'n’ households {nvolved ln' the

. ’ 3.

3Wb¢'th¢-r or .not the parcent hodschold. after Nsston. Is stHl affilated with one of 1t membeers

wouid depend upon the definition of the houschold If the dwcnln}; unft s taken as the criterion

for delineating househoids, one could argue that the parcnl houschold i« stilh viable st the end of
its lamion I at icast one of Its members continues to occupy the unit  tlowever. if the houschold

Ia defined a8 viabie If the members maintain thetwr previoys arrangemcents for providing themselves

with food or other emwcntialé of living, the parcat household may be considered extinet at the time

of its flesion oaly If these aerangementy are defined afresh for all the houscholds farmed at the end
of its Nesion. ) o : . .




Figure 2.1 A Diagrammatic Representation of the Fission

of Households

Fission of a household into two nouseholds
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«+~ Figure. 2.4. An Illustration of the Concept of tne Size

of a Household in a Given Year cn

$

-

~—»— time |
year t_ ,

“The horizontal lines represent the life lines of the mewpers
of a given housendld. These lineg are snown above onl&ito
the extent that tney overlap witn tne given housenold cycle.
Tne size of tae given houseanold iﬁqﬁne year t_ will equal
(2+kl+k2)'berspg years”, where 51 and k2 refer, respectively,
to tne fractioécbf the year t, lived in the given housenold
by two of its 6em3é;si If tne events are assumed to be
uﬁiforply distributed within the year t, . the Qize of tne
houseﬁoid iﬁthe’year t, Would equal 3.0 “persons, or more

aécuratelx, 3.0 pérsdn years .




Figure 2.2. A Diagrammatic Representation of the Fusion

-

of Households

-
Fusion of three households: ego's, ego's parents' and
ego's spouse's parents'
-
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Figure 2. 3. A Diagrammaric Representation of tne

L

Fiésion-Fusion of Housenolds
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v
Housenold 2
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taking the simpiest case of fisslon-fusion. namely, vhe case of nuptla]\ty‘. which fs
essentlal to the formatlon of 'zhe nuclear ra_.mil): houéehold. .\iodeling the process
of nuptlality involves an expl.lc'l_t cénslder'atlon of both sexes. The development of
two-sex models of nupti.smy' Is ir; itself a difficult task (see, e. g.. Keyfitz, 1985)..
and Incorporating 1t Into household modeling presents a complex probh;m.

especlally because in the general case of household formation. the event of.

marriage does not necessarily colnclde with the event of househoid formatlon.

2. 8. Growth of the Household

~
-

During the l-lfe span .off‘a household cycele, the ho'_usehold may undergo

_ ch'anges In slze"'. The stze of a househeld during a given perlod may be measuged

g

elther be- 'the number of persons living In the househoid al the mig-polnt of the

perlod, dr by the number of person years lived lrf the household during the perlod

e

by all Its members (see .Flgure 2.4). If the time reference for estimating the slze
of the household refers to a point 1n’ fime. both _dennmbns would‘yioid the same

result. Such an equality would also hold w_hen the time reference ts a perlod under

the assumptlon that the events of birth and death experienced by individual

household members are distributed uniformly within the specified time Interval.

The individual life histories of hous‘eholid members become tmportant In the study

,or the growth of a household, and some of the mechanisms by which the two are

linked are described below.

4Except In the case of houaohoids such as thosc of size one tn which nuptjplity wauld lead to
) the merglng or fusion of houdholds of Lhe bride and the bridegroom.

5Msny features of the houschold such as Ity consumer-carner ratio also change during the
course of the household cycle but these fealures would more appropriately be discusmned onder a
scparate subsection ofi changes In the composition of houscholds.
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Figure 2.4 . An Illustration of the Concept of tne Size

of a Household in a Given Year tn

¢

-

. » time _
a ‘
year t_

The horizontali lines represent the life .lines of the mewpers

of a given housendld. These lineg are snéwﬁ'ébove pnly;no
the extent that tney overlap witn tne given housencld cycle.
The size of tue given houseaold iﬁftne year t will equal
(z+k1+k ) person years”, where ?1 and kz refer, respectively,
to tne fraction of the year t - lived in the given housenold
by two of its memoers If tne events are assumed to be
uniformly‘digtribu:ed within tne year € the‘gize of tue
houseﬁoid in the/yeér t, Would equal 3.0 "persons, or more

aécuratelxﬁ 3.0 person years.
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. A e
Household Cycles and Indivtdual Life Histories

- n

. The household-level processes of Nssion, fuslon, Asslon-fuslon.and the Joint

e

-~

martality of all the household members In a given unit of time, mark the extreme
points of household cycles. and thus determine the sjze and other. characterlstics

of households at.the.begtnnl.ng and at the end of thelr respective cycles.

Three mechanlsms through which the life histories of individual household
, Fa ~ * - . .

*  ménbers “may be Involved In the four ‘gbove household-level processes ‘are
- jdenlm‘e\d below. . o

- N - .
[y P . . - -

- 1) Exit of one or more individuals from the househoid during e year t,

14

. from among the household mem&m present in the househo\l\d‘ at t‘he end of the ‘
‘year (t-1). ) o i o L.. . . r

. [y . ) ‘. T . -7

The processes leading to _the exit of iqdi_v!dﬁat hqusehoid'mempérs ftom the

- ‘, * . ., s ) oo . P . A
househqgld of their affiliation are: N - e . A
R _ A A T

a) mortallty of one or more househotd member-in tiie year t . S S ‘/’,

b) outward movement from the househ'éid of residence: su'ch_a' 'rﬁovomem'

would depend upon the rules of household formatlpn and residence be{gg'fféiiowcd

4
£

by the household. For example, In the case of the pucledr family househcld. sueh
‘ - - , ) R .
3 * a movement would result from mkrriége. Orher demographlc events that would ’,
N R ” B - - R o ” .
be Important here fncl’ude‘ -the sp!lttlng of . the household-"due to divorce,

- . -

separation, foimstlon of a cohabltation imlon. and children leaving thelr parents’

-~ - - ‘. ®

o house'l'iold. SRR

1) Entrance of one or more ‘persons into the household during the period t . i

,

S




~ .
The processes underlying the entrance of Individuals into the-househald are:

[y

a) fertility ' A - \

v

- ®
’

b} !n\'var_d;movement intg the household: as In the outward mévement of
. B ’ N - ) b -

.

v ’ . : - 7

; -~ ‘
, household members, such.a movement Inward would deperd upon the rules of

‘household f'br'fnatloy"ahd ‘residence that are followed by -the given hguscho'ld.. ’

- - . \
- * ~ - -~

. §ome of ih‘é'aemographlc events that may be relevant here include the formatlion
J . ,' + I3

C

~ ,,. ora marltal umon or or a cqhabuatlon unlon., and the adopuon of chlldren

N P PEN >
A * ) ' - . M rr
d ",

- Al . . - - 4

R | | R Hoqsehoid members coptiauing to live In the same hoidsehold during the

]

glven pe‘rlad-t. from a.mon.é‘ the members present In the shdusehold at the end of

_- the year (i-l'). 'This.factor‘ wou!d also depend/upon' the rules of househofd

«

rormaLlOrr and reslder:ce couowed by the g!\prr household

L8 ¢_ 3,
Determlnagi g or the Averaie Size or' t.he Household

. -
‘- - . - RN
'

' As hohsehedds ln a nopu!atlon ungiergo chanzes ln slze r.he a\erage size of .

/ o’ ) -+

L the }:ouse,hbld changes as We!L A:lmpuﬂed mode} Qf the determlinants of average
' e

S .)

-

e ' ' .
L housohold s!ze Is lllustcabed lj?’ Frgure 2‘5 ’}'he cbemzesum ‘househald stze are '
- . / - / / - - e

h‘imated by several proces;.es "Gs;!on fus!on. .ﬂsstcm-ruston ttm lﬁmmlgrun)n and. ’

emlgrauon of house(hofds. 81’1d bxhrhyoi?n‘b monamy 0! Lhc fouqehold memhvm < - |
. .-, e e - v P .
Th; ﬂyq&of househ(ﬂds .ﬁould,-neeess.arlly lead to an lncrease m the number of

S
- ‘."-.

houée/holds of smaller siz/e, a.nd a corrcs'pbndlng decrease in the number of large—

Ll .,/ ,

_’w--.a o

s’ﬁed househoide thqx~’leadln¢ to a decrease In average household size. The

,.v.

- compoelt.lon or t.he househoids would of eourse. changc accordingly The fusion

- -

-

.of houscholds on the ot.her hand womd have cxactly the oppoa!t.e effect. The

-

~

‘/thjr_d pgoe_eu do’s‘cﬂb‘ed. that or fssion-fusion, may lead to a;siqmluneous increase




- 28

in the number o( households of large size and of small size as compared' to the
sizes of the hous:eholds Initlally Involved In the process, thus causing one of three
effects: no change In average pouse-hold size. a decllne In average housellold size
resulting from s net Increase In the proportlon of smaller households at the ehd of

the process, or an Increase In average household size as a resuit of a net Increase

In the propor'tlon of smaller households®. In a homogeneous set of hous}eh'olds

.
*

which vary only in thelr _slze. the rate qf extinction of a household because of the

. . L]

Joint mortality of all its members will correlate negatively wlth the size of the =

. household Thus, sma.ller househcolds will have a higher probablllty -of hOusehold

extlnctlon ‘than larger households under the Impact of the joint probablllty ~of .

. ’/\O death of all the members of a household. As a result, the proportién ol"lar‘ger

households wlll increase In the population and, In turn.'so wlll, the average size of

the hoygehold. Average house‘hold size In the total population wjll therefore be :
Y i X . ~ >

the n2t effect of all these processes. " Finally, for modeling the size-distribution of

- households 1t Is sufficient to know the rates of fission, fllslon. and fission-fusion of

-
< -

householde.l and the probabliity -of household extinction because of thé‘]olni

-
~a

n'lort.all»t.y of all the household-’membérs. The modeling of household composition.

N

on the o&her hand would requlre the dlsaggregal.lon of rates by the demographlc

characterlstla of th; lndlvldual\hotiseholq members

3- 1. TheUnpit of Analysis in Household %mgpaghz — )

« - - »

Finally, 1t Becomes llnpératlve to “Wrrive at a decision . about what the

-

‘ o ’
- . -~ .
s . . . . . -
. > » a . . Y
. . .

y

- be T

- The-! three proce-a \!lll undoubwdly have a more’ complcx effect op houschold mmpd«luoh
l.lun oa‘the size of the household.
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-

-

appropria.&é unlt of analysis in household demography should be. Muyhsam (1982
1984 1985) has repeatedly emphaslzed that the household should be the unlt of

analysls.-since the legmmate domaln of household demograph) !s the study of

A L)

‘ households. Espenshade and Braun (1982} ‘and Pullum (1984) on the other hand,

argue that .the :’eiatlve Instabllity of the household-.as a unit, compare_d to the

individual, precludes jlt,s; use as the  unlt of analysis In hoqsehold demography.
. ’ >

They pblnt%ut that ‘the relative ease with which a household can rzcomh{lne or

reunite with slr_n-!‘!‘ar units or !n;ﬁv!dua]s. or decompose l)ﬂo two o-rimor(; units, or

even disappear, puts It at. a disadvantage ';'l"len a de‘cl;l'on about the unl.t of

analysis has 5.0 be mahe. There s, In other words, always the risk that.

_households might undergo hsslon. ruglon: or néslon—fuslop. and therefore. might

even become extinct. Even though .'Lhese observatlons made by Espenshade and
. S

Braun (1982) and Pullum (1984) are accurate, they do not econstitute valid

grounds for selecting the indlvidual as the “unit of analysis In household

,

demography. It. may be pointed out tgat. cohventlona] individual demography Is '

A »

not immune to the above problems; the e'vént. of marriage, and the event of birth ~

‘as well “in which two or more Individuals must “fusc” and cease to he

A - -

t

lndependent are cdsw ln pqlm Demographers have circumvented this problem.

', at tl{b cost unfortunately. of q’btai‘nlng lriconslstent. resuits, by resortlng to one-

sex 'pop'ulat.lop modeb (Keyntz. f985) Sdmllafrlyj, the. 'two-sex" .érfr,ibflvm srfat

v ~

pervadu household demozraphy. apecfs.ny thrdugn the process of ﬁgslon-ruslon

ha.s heen overcorne by r.hc use or oneuae;c populstlon models.

,
L]
1

K

Althoggh the hoiiaghpid 'pppéh_r‘s t.o pé ihe more appropriate cholce for the

. h . \
i v . .. 1 . s
) A e . s !

woo T
{
3

.
Ell
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unit ol analysis in househoid democ-raphy. direct data even on the three
proximate de.t.ermlna.nr.s of household size. na_inely. fssion, ruslor:a. and fisslon-
fusion, are rarely av_'ailaiale. Indlrect approaches may. howe;'er. be used for
constructing demographle rmodels o( households. Two such approa;hbs -are to.be

found In the literature: an Indlvidual-orfented approach that may be: calied

tagging. wherein each Individual in the population Is tagged with the household of
. 4

"'his or her affiliatfon, and a “household-oriented approach that may be called the

marker -approach‘m which each household m:represented by an appropriately

chosen marker. .

The individual orlented or uigglﬁg approach, suggesged in-the work of Elder

) (i981). Espenshade and Braun (1982). Hanada (1981). and Pullum (1984), us,'eS the

Individual along with an lIdentification mark of his or her Qfﬂliétion 'to"a

-

particular hogiehold. as the unlt of analysis. The question as to who Is affiliated

with an entirely new household ils determined by the cultural prescriptions which

3

- embody the rules of household formation. Changing menibership to a dlifferent

)

but .an already existing househdld Is deétermined by a differént set of cultural

prescriptions, that which embodles the rules of residence prevailing in the soctety
- . - .

at the time. -

With respect to the marker or household oﬁented approach, Brass (1984)

has recommended the use of a mafker as a proxy for the householéj. Thus, there
is a one-to-one corresponderfce between household markers and thelr nl-espect.lve

households. A 5§erened marker, according to Brass (1984), is anp adult member In

the household to w.hoae life-cycle events are llnke& as they oc}:r over the

-




household cycle. A simiar approach-has been used extensively In hrojem)n/; the
number of households, using headshlp rates (United Natlons. 1973b). Each head’

by _definltion. is assoclated with g household and. therefore. represerits a mar‘kor.

-

} . ~ g . -
serving as a proxy fog the household. ‘The number of new markers observed would

then automatfcally provide the number of new héusehotds rcrmgd..—.'kn lmportﬁm
fe;aturé of ttgl; approach ._Iles ln-\lt‘s ability to es;lm‘at.e in one é&ep. the number ;)r
households formed without ex;illc’k.iy using the household as ‘tie—unit of analysis.
In tﬁe absence of ctlre'ct.~ data on households. the l;sq of markers to reprc;senl them

. a - -
. - -

Is an attractlve way of studying some aspects or hdusehold .demography. and” may -

be vietwwed as an lndlrect mebhod of estimating varlous param_eterg relatlng to

- “ !

households. “The marker abp;oach has, Qowever, certaih'dléadvantages. A glven

‘

household may not necws,arlly ha\:e a-spec‘med (standard)' marker ‘ror varlous

reaSop{:_ such as. \}19 individual’s -death, moblmy, or slmply never balng part ot a

- _household In the study_' populatlan (Muhsam, 1984). F"urt.hérmore the 'rﬁw'ker

.
- - N

”

Here the use of the head of Lhe hou«-hold as a marker Is morrly as A repincement rnr lhl'.

houschold la order Lo simplify analytic modeling. Wlologrrally hom-vvr the notlon of thv hewd '
carrigs ransiderable significgnce Before - his or her- death, the head “may declde when new
houscholds will be formed by thé memben of bis or her houschold, how the property of hix or her
houschotd Sheuld b divided among the helrs bofore or after his orther deith. and cven the umln;
of-the distribution of this property. ggom a sociatogical pf-rspm'uvr the utifity of weuming that
houscholds always have a singic head is questioaablr, mpcriluly In North Amertean soctety. Thus,
if a soclologlraﬂy meaningful definition .of tho head Is used In the demographic mode mu of -
householda In. thc North American context, “the assumption that therd is a drmograpmrauy
mcsningful single-person houschold formatlion process nocds to be chalicnged for giany houscholds,

(and] the routine computation of headship ratés which assume the single-person- headed howsehold )

in 3!l cases also needs to be cAsllenged” (Dr. Leroy O. Stone. persons comsaunication. August 15,
10685). A similar point, theugh far’ lems emphatic, is made by Astra-Meesook (1982). Of. course,
_ ungle person houoeholdl in whlch there is nccessarily » uln;bpcmmhouachdd formation pfocem
are exempt from such & chdlem Otherproblem slso arine when- dcallu with the mociologtoal
-concept of the head. Fo¢ example, different meanlnp may be attached to the woed "head® i
different contexta. In the abadace of a single deﬂnltlou of the head of the houschold over Unw ands
space, lhe.pproprh&eneno(memofthe*oflhcbe-dof&hrhouchold-pnprgxy tor
homehold duration remains In queotloa (Aun—Meuook -§092). - .

£

Fl

-

»
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" N
approach necessitates a consideration of the characteristics of the selected marker.
4

Often. all the events that occur In the household may not occur to the marker;

~

for example, the death of the head’s spouse, home leaving of the children. etc .

Under such eclrcumstances, a marker who cannot represent all the events
occurring In the household would have to be replaced by a more suitable one.

Such a replacement would only !ntroduce greater complexity into the formulation

-~

of demographic models of households.

From the above dlscusslon, it {s clear that at the heart of the debate about
>

the unit of analysis In hou:;;ehold demography lles the fundamental question of the
link between Indlividual and household cycles. Thé nature of this Itnk in the case

of both_ the formatlon and the extinction of the household Is discussed below.

Con;v,lder. first. the case of h.ousehold. exunctlon" The probability of
household extinction may be estimated by. following a set of households ror.med at
a gliven time (that Is~. a household formatlon cohort}. and observing their
extinctlon over time. -Although the extinctlon of these households depends uwpon
the life historles of thelr- réspectlve household members. all individuals, along \s.llh
thelr households of amlla.tlon. must be followed ow\r__\tlme for studying the

-

process of household extinction. The ldentity af the Individual life hlstérlcs. which
are affiliated to a g-lven household selected rrom.“a glven cohort of households,
must therefore be retained.” Fyrther, since the Individuals from a household
formation cohort may belong to different birth cohorts of individuals, the létter

cohorts cannot, as a rule, regjace the household rormatl}n' cohort. I the

possibllity of obeerving household extinction in a birth cohort of households does

[

r
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not exlist, indlirect methods are avallable for deducing probabllities of househotd

extinctlon from the duratlons of their life cycles. One such method 1s the

7

househo-ld marker approach. In which the par; of the marker's life history that
*coincides with the life history of the household serves as a proxy for household
duration. The sallent polnt’or the study of the pattern of household extinction is
that the household, or Its marker who spans the house‘hold cycle, ml;sl. of

necessity, be taken as the unlt of analysls. The possibliity of a cohort of

Indlviduals substituting a cohort of households does not exist in general. within

the context of the demographlc modeling of households.

~

The study of household formation. on the other hand. poses a greater

problem with respect to the cholce of the lnd\vlcjua!" or the household a~ the

basic unit of analysis. Unllke the study of household extinction, which must '‘use

the household as the basic unit of analysls, the pattern of household formatlon.

\

from a theoretical stamdpoint, may be studied either by following a blirth cohort

of individuals or by lollowing a hoﬁsehold formatlon cohort. Hence, In the lIight of

»

the chole¢ avallable In selecting % unit of, analysls, the debate assumes greater

-
-»

importance In the study of household formation compared to that of houschold

extinction.
»

The interpretation of results obtained from studylng household formatlan In
a birth cohort of \ndlviduals would differ from those made of the 'ré's,ults obtalned
using a cohort 6f households formed at a gitven time. Consider. for example.

‘ & \ B} .
using a cohort of births to study the Incidence of household formation by the

~

~8Hcre. the individual Is not the same as the houschold marker

. . Y 4
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-
r;temberg of the c®hort as they complete thelr life cycl-%. The process of
I]ea.dshlp. that is, the transition from nonhead to head, may then be used to
c;peratlonailze_t.he process of houseoid. formation by the. individual cohort
members. Valid prob’abilltles of household formation by the individual can then:
be cémputed rro;m data on the transition from the state of nonhead to the state
of i\ead of the household. This approach. to estimating th'; prlababll\ty of
household formatloa by the Individual takes a different perspective from that ofy
the study of the risk of housghold extinctlon., which necessarily traces a cohort of
hOuseho_Idsg as they complete thelr cyclest The !inconsistency In the use of

-

dlﬂ‘ergm cohorts, lndLvlddal' and housel:xold. when deallng with two events,
household fo;'mation-and extinction, suggests that the household sh.ould be taken
as the un}t of analysis In stud}lnz household formatlon. What Is, therefore,
requlred for consistency In studyling household formation and extinction. Is nrs;t. a .
‘cohort of hoqseholds‘ formed at a glven time, Just as in the case of studying
house\hold extinction. The cohort shoulc.i then be followed over time. to study the
pattern of household formation assoclated with the given cohort of households.
The number of households thus formed over the course of a birth echort of
h’éuseholds-would then glve the total ;mmber of births of households. Thus. a

parent household unit, on the average, would give birth to. s:-ay. ‘n’ offspring

household units during its cycle.

A{ one household unit couyld give birth to more than one household. the
proba

bjlities of household formatlon would not be defined whe;l a birth cohort of

L[]
i T
*

waecpt In the special case where each houschold Is of size 1. -
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households s rollou}ed. that Is, when the household ls'takén as the unit of

\{alysis_.- However. It would be possible to compute other measures of houschold

formatloh. Two examples of such measures are the number of offspring
»

.

househokd unlts per parent household ar{d a net household replacement index

_slmllar to the net reproduction rate In flertllity. However, probabllity type

measﬁres may g&lso be estimated If tndividual Ilife hisLorfes belongling to the gliven

’ '
cohort of househalds are followed In owdér uwp monitor thelr household formatlon.

.
o~

. For example, one may compute the probabilily of househpld formation by an
. ) .
~Individual belonging to a cohort of households.: Qr Importance In distingulshing

\bétween the household and the Individual as units of analysls, Is the fact that

Individual household members belonging to a given birth cohort ‘of households
., - L ] N

- may not necessarily belong to the same birth cohort. For example. according to

N * the rules of formation and residence of the extended family household the parent

.
oy

“household dissolves at the time of the death of Its head. Concurrently. an
‘offspring househoid unit Is formed by all the survlvlng\pousehold members who
may not necessarlly'be of the same age. Hence. the rbr.;laceab\llty of a birth
cohort- of household cycles by.a birth cohort of Indlviduals does not exlst. Thus,
It may be 'argued that Li1e househoid In- the _entirety of Its cycle ;'onstltutos Lh'e
basic unit of analysis for the study of households. This cholce, however, docs not

preclude the use of indlviduals, who ‘are Involved In the formatlon of households.

L -

A study of households would thus Involve a conslderation of both household

cycles, and those parts &f Indlvidual life historles that are bounded by the

A

household cycles of thelr afflilation.
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Because of the jgck of conceptual clarity In the definitions of Important
concepts relevant to household demography and In the light of the debéte about

the appropriate unit of analysls, it has been difficult to describe the nature of the

-

forinal demography of the household. Now that these problems have been

addressed, It is possible to clarify the distinctive nature of this fleld ofl study.

2. 8. The Distinctive Nature of the Formal Demography of the Household:

The [ormal demography of the household is not only distinct from. but also
..“ - - - -

more complex than, the formal demographlv of the indlvidual. Even though the

prbblems of the demeography of households and familles may be regarded as "very

natural extenslons of traditlonal ‘atomlic’ demoéraphy of Individuals™® (Lee. 1981,

e

p. 508), these extenslons are mot necessarily stralghtforward, as the previous
1 " -

sections of this chapter have demonstrated. Just as.indlvidual demography

- constitutes the st.sudy of the demographic events that occur durlng the life cycle of

the Indlvidudl, the study of demographlc events of individual household units

<

form; the distinguishing feature of the formal! demography of the household. The '
‘study of household cycles does not, howe'ver. preclude a conslderation of
Individual life historles. The life historles of Individual household members
comblne.io form the hm\,hold cycle, and are relevant to rormal¢ousehold
demography to the extent ;hat they are bounded by the household cycle. Thus,
maln-talnlng the conslst;ncy be(tween-lhdlvldual Iife histories and household cycles

while developing models of households becomes 8 critical methodologlical issue In

formal household demography. In addition, the similarity between lndl'vldu:ils

~_—

and households In terms of the concepts of .birth or formatlon. death or
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extinction, and the life cycle or life history Is not coincldental. The analytlcal

4

mo'dehe\veioped for the Individual may therefore be adahted to the study of

-~

households as well. The following sectlon highlights the simllaritles between the

two types of models. T ' ~T

2. 5. Formal Models of Household Demography: Concluding Comments
‘ rd

Following closely the methods of conventlonai demogsaphy of the
indlvidual, two types of models. namely, decrement and 1n;rement—dcbiemont.
have been cnnstrucu;'d for famlHes or households. In decrement mdd;ls applicable
to household demography, It ;s asaum—edAtbat. -there !s only a 6ne~w;3' Lra;sluon

b J

from the staté of belng nonhead to the state of belng head and vice versa. The
uée of decrement models In family derﬁography. especlally In Lh'e study ;)r
nuptiality. is qulte‘ weil known (see, e. g., Mertens, 1995: and Wunsch and
Termote, 1978). Two types of nubtlallty tables, net and gross (Merten, 1965).
‘ with direct implicatlons for use ifn household demography. may be identifled In
the literature. Thé net nuptiality table takes finto accour;'t two. faciors of
\‘decren_x_en't. - first marriage and mortg;lli'y. Thus, a typical survival colurhn_or a
.net ‘nuptial!ty table refers to the proportion of women alive and single at varlous
'Wes. The nuptiality rate in a net nuptiality table, also referred to as the
dependent rate by Mertens (1665), Is def:ned as the'ratlo between the number of
. first marriages to persons between exact ages x and (x+1) and the number -of
unmarried p‘ersons at exact age x. An analogous table in household demography.
_wnh the sn.me Eomputat!ons. would be called the net headship table, whose

typical survival column  would give the proportion of women allve and in the
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state .of belyg nonhead at various exact ages. This approach underiles the

computation of the average size of the household made by Burch (1870, Coale
{1985), and Goodman et al. (1974). Under certaln assumptions. the use of the =t
table approach in computing the average size of the household Is valid. However,
If the purpose of the study Is to corﬁpare or contrast the effects of, say, diffgregt

risks of househoid rorma'tlon and fertllity on the average size of the household.

the gross table approach, which is described below. would be.more approprlate.

-

fbé gross nuptiality table takes Into account first marriage as the only
factor of decrement, operﬁtlng’ on nonhead individuals in a glven populatlon? The

nuptlality rate (n_) In this kind of table., also called the Independent rate by

" Mertens (19685). Is defined as the ratlo between the number of first marriages .\’x

between exact ages x and (x+1) and the number of person years lived (L\) in the
~
never marrled state between exact ages x and (x+1). The nuptlality rates n"s ‘are

-

* also referred to as cccurrence-exposure rates (Hoém. 1978). The analogous table

in household demography would be referred to as the gross headship table. An

example of the use of this approach Is to be found in Ryder {1975).

The copstruction of decrement life tabie mcodeis has been quite popular
among demographers working with famlly processes, notably nuptlality. However,
-If there exist reentries of persons bet‘ween the states .6f belnﬁ nonhead and belng
head, or, In general, among other states, which have an _Inﬂuen.ce on the
parameters of a glven household organizatlon, decrement models wlll not be

applicable. Prior to 1970. methods deallng wlth'these types of reentries Into a '
[

glven state space had not yet made theilr Impact upon demographers studying
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' processes of famlly formatlon and dissolution. Consequently. the? treated the

‘ever married’ category as an undifferentlated group of people. This group was

‘- subsequently decomposed Into the categorles of divorced., widowed. and presently

~

married. when Increment-decrement life table methodology became avaliable.

Although the possibllity of reentry Ipto certaln states was not unknown 1o
-« -

demographers. there seem to have been three factors which probably account for

the delay In the use of Increment-decrement methodology:
R

)

- t) the lack of the avallabllity of life history data
-
11") the time lag between the met,hodolloglcal developments and thelr
- ) [ .
applications, and ’ ‘ o

{il) very low probabilities of reentry among a glven set of states

The period 1970 to 1980 wlitnessed not only the'development of Increment-
_decrement models but also their application to the study of famlly formation and
dissolution (Krishnamoorty, 1979; Rogers and Ledent, 1976: Schoen. 1975, 1976,

. 1979; Schoen and Land, 1979:; Schoen and .\'elsén..mﬂ; and Wlllckens et al.

1980). The development of Increment-deécrement modeling 'n demography firyt

- L]

involved the use of the ‘demographlc accounting framework. Using this

\A}

framework, Schoen and Nelson (1974) estimated the probabllitles of transition

among a-glven set o( states In thelr Increment-decrement stationary life table

-

model. Later Schoen and Land (1979) formallized the structure of the Schoen and -

-Nelson (1979) model In terms of the Kolmogorov- Forward Dirferentlal Equation

for estimating the same trahsition probabllities among a given set of states. These
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developmerits have so far been found td be very useful in famlily or household

Al

models. . —. , —

A
2. 1@. Summary

This chapter has developed some of the baslc Ideas about formal hoysehold
demography, along with a critique of the Unlted Natlons' definition of the

household. Then, the core analytical concept of household demography. namely,

-
~

the housshold cycle, 1s ldentified and discussed in detall. The use of this concept
in hcs;xsehold modelng necessarily Involves a consideratioh of both the formation
and extinction of the household, which oc'cur as a result of the pr.ocesses of the
Nssion and fusion of households. Once th.e two extremes of the household cycie -

formatlon and extinction - are defined, the growthsof a glven household In terms

of _lts slze can be studled.

The chplce of the unit of analysis In formal household demogr'qphy Is also .

discussed. Two approaches to the study of the houséhold. namely. the household
marker approach and the tagging approach are ldentified and discussed in de;all.
It has been argued that the household cycle constitutes the hasic unit of analysls.
However, individual IIfE“cyéles are also Important to the extent that they are
bounded by the househ;ld cycle. Finally, ilfe table models that are used-ln

Individual demography and have potentlal applications in household demography.

along with thelr relatlve advantages and limitatlions; are also summarlzed.

L]

-

-
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. CHAPTER 3

O

: DEMOGR..\PHiC MEASURES OF AVERAGE HOUSEHOLD SHZE:

A CRITICAL APPRAISAL

3.1, Intro&uction — <.

Several demographlec measures of average household side«for statlbnary and

stable populat‘igns have been computed In the Ilterature.{Burch, 1970; Coale.
. -
1965; Goodman et al., 1974; Ryder, 1975: Willekens. 1985). These computations

-

have been developed for various types of hodsehoid systems Including the nuclear

and extended family households.
.,

~

W

The definltions describing three types of households (summarized below)"

were glven.by Coale (1985), a‘nd subsequently adopted by Burch (1970), and two

o}f them adopted by Goodman et al. (1974). In the case of the puclear family

household. each woman Is assumed tQ form her own household at the time of
. 5 , )

marriage. On the other hand. In the extended family houself'old‘ type [, It s

assumed that a w;)man's nstural mothg'r Is repiaced by a foster mother of the

same age as the ‘natural mother, should-the naturalr mother die before the

woman's marrlage. At the time of her marriage, the woman forms her own

. .
- .

-

household If her natural mother Is dead; othegwise, she forms het"‘own household

-
“

upon the death .of "her nai'ur‘a;l“;nothgr. The rules of the extended famlily

L]

household type Il are the same as those of the extended famtly household type I,

except that a woman, after marriage, continues to live with her natural or foster

.

mother as the case may be, and forms her own household at the time of the death




- . ' ’ - A _l )
of her (natural or.foster) mother'. e g

The demographic measures of a'vera'gg househdlg'slge\for the the threc.

above household systems ‘have been based on Lotka’s one.-sex statlonary and

.

stable pé;;ulatlon models. For «each of the th(ée Lypes of-ho‘useholds. Coale (1963)

ploneered the use of the stationary population model to estimate average

household size. Burch (1970) .extended: Coale's computations to the stable

population case by replacing the statlonary by the stable population distributjon. .. -

i
Cl

from Cosale-Demeny’s tables. Subsequently, Goodman et al. (19\74)- ‘preséhted'l
analytical expressions for making simikar estimates not only under "different

_ patterns of fertility and mortality but also under different patterns of nu_ptlallty. ) ¢

3. 2. Measures of the Average Slze of the Nuclear Family Household

»

Three demographic measures of the average slze of the nuclear lamily
household reported in the ilterature on the demographlic modeling of households
are I:evlewi_ad -below. Willekens' (1984) measure of the nuclear family household

cycle, based on multistate ci'emographlc analysls, Is not reviewed here because the

- analysis In this chapter Is redtricted to decrement Hife table ty pe of models. o

-

‘Coale’s and Burch's Measures

Coale (1865) formulated a measure of .the average size of the nuclear'ra;ﬁlly
household within the context of the female one-sex stationary population model,

and Burch (1970) extended It to the one-sex stable pdpqlat.lgn case. Under the -,

-~

'One may also use the labels extended family houscholds with and without a fouter mother for
extended family houscholds Lype | and type Il. respectively. The latter terminology is wsed here
because a foster mother Is involved In both ceani's when the woman Ia in the unmarried stale.

rd '. . -
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‘ L

h -".:‘ Jfules qt-hbusehold ‘fofmauon that have been incorporated In formulating the two

.
)

N H

;. o .

neasures.- ei{éry Ierha.le'-l’ormg her own household at the time of marriage. Both

% . ' y. s LN oL ' :
measures are based on the assumptions that: '\
.
r . + N
. o

—_——i .

*"I)'only_\"t;he fermale population Is considered. and total household slze |Is

_computéd by éou.bling remalé'h‘ousebo'ld size under the assumption that the sex

ratlo Is unity - - - .;

~ -
LI

' 11 all f.emales'mé.rry‘

[

4

-
‘ ~ . . . -

- 1B ggtm;:rﬂageé v“ake', b}ace at t'bef average age of marriage (n)

' -
A -
v

T4 1;: * : . ~ ) "o | .
lv) eath female’ forms her own household at the time of marrlage

.
- \ .- . . -
. . ., 3

v) there Is only a one-way transition from the status of belng nonhead to

-- . -

@

the status of being head of the houséhold |

'y 4 ’ ’ . -, [ hd
¥l) Goale's measure’ Is ‘pmeq_qn thre statlonary populJL‘lqn model whepeas
: : = R b .

-

Burch's measure lsbased on.the stable pbpulatlon model <
. v 0 N R ’ - - - ’b

'Let Coale’s measure be dgr;ogd.l_{y ;‘ﬁ‘_. and Burch’s measure by 0

ﬁt . The
]

subscripts n. ¢, and b identlfy the nuclear famlly houseRSTd system. Coale's.,

» -
s -

formulation, and Burch's rormulguair:rq“spectlvely.

The formulas for the two measuyes are glven by:

Ho=2T, /T, =7

n
»~

_H, ‘=2 (Total Population/Population aged f and above)
. » - 4 ] , . .. . Yf v .

-
‘&%
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governs the size distribution of households and thus of average houschold size at

a given time.

In each type 6!‘ hqusehold system discussed In this chapter. the fenwle one-
sex statlonary or the female one-sex stable population model underiles the
developrﬁem of the measures of average household slze. The male. for all practical
purposes, Is treated ext_ernal to the pool of females under consideration. Whenever

a male has to be linked to a female’s hausehold, as for Instance. In the case of

-— —

marriage leading to the formation of a household. the male is assumed to exlst In

a hypothetical pool of males and can be 1mported into the household. Inn other

words. the model underlying the development of the three measures may be

—~

~ )

termed open so far as the question of the two sexes |s concerned. If, on the other
hand, males have to be selected from a glven population. appropriate males for
linking to female households may not necessarlly be found. The underlying model

In such a case Is termed closed and this restrictlon ralses conslderable difficulties,

as has been observed in the deve®pment of two-sex models. One advantage of an

open model is that It eliminates the need for explicitly mo‘donhg the movement of

males into female households, thereby ellmlnatlng the need for modeling Tusion o

- and fissién-fusion, both of which may“eoccur as a result of males moving Into’

- L

female households. The formulation of the measureés of average household size Is,

- -

_théreflore, sithplified considerably as a ‘result of :reﬁuf]g_the male population

“external to, and Independent of, the female population. Female households 1nay.
however, stilt change In size and thelr average value would be an outcome of the

net eﬂ'gct. of their fission, fusion, and fisslon-fusion and the joint mortality of the




~

@

- -

where l! is the standard iife table survivor funetian giving the number of
pérsoné surviving at exact sge ‘X', and '’ Is‘the Intrinsic rate of growth of the

- -

given stable populatlon.

Note that If

t Ya>hn

mia )={
. 0 Othgrwise

v

thep. Goodman e&t al.s measure of the average sl7ze of the nuclear family
- - &
\

household reduces to
2

w ) ' . ' l N
f c{z.t)dzx ) L .
n

which Is clearly equal to 2T /T in the statlon.ary popula‘tton case.(.(‘oafc's

measure) and to 2('I‘otal populauon /Population aged fi and abox e) In the slabie

[

population case. Thus, _under‘t.he above restrictions on m(x), Goodman et al.’s

.

measure reduces to Coale’s measure, (n-ﬁ—‘_). In-the Stat'lona‘ry. pgpulatlo_n case, arfd
g - »

Y

to Burch’'s measure, ( Hb) in the stable populatlon case.

. ®
3. 3. Measures of the Avergge Size of the Extended Famlly Household'_l‘}pe ]

- »
" -
N

Three studies. those of Coale (1965). Burch (1970). ang Goodmaﬁ et QI.

[}

(1974), which have computed the average slze ’o[ the extended famlly household

type | are described below.

Coale’s and Burch's Studies

Coale (1965) computed the average slze-of the household type | for It.he

.statlonary population case by ﬁsln&,Coale-Demehy's nib&el stationaty o
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popﬁlatlons. and Burch (1970) computed the same average size by using Coale-

Demieny's model stable populations.

The probabillty that a female ego who marries at age h does ot form her

a

own household by age (N+x) Is equal to the probabitity that her mother x aiive
when ego Is aged (N+x). Thus, the probabiiity that ego forms her owna houschold

by age (i+x) ‘5,“4::.4-\/';\}' where I\ Is the standard tife (able-sur\'ivor function.

N

As both Cosale and RBurch wused statlonary and stable population
distributlons glven In Coale and Demeny (1988) model populations. the analytical

formula - no! provided by Coale £1965) or Burch (1970) - for the average size of

the extended famlly houseﬁold,type ] may be written as follows:

'H=2/[) (l—-la-n_‘/lﬁ)c(hﬁ-r)d.r -

-
-

where, the subscript ‘1’ ldentifles the e_xtended famlly household type 1. and
c(y)dy .ls the Coale-Demeny ptoportional age distributlon of females In a

stationary populatlon. In the'case of Coale's study. and in a stable population in

the case of Burch's study.. . e

Goodman, Keyfitz. and Pullum's Measure

Goodman et al.’'s measure. which Is based on the following assumptions,

o the extended family househoid type I

) L
‘(a) each marrled female forms a household If her mother is dead.

-
- e

(b) each m.rrled female Is a2 member of her mother's household If her

—_

. mothér is alive, +

v .,




D

(¢) each unmarried female Is a member of the household of some _marrted

female (her mother or foster mothee). and

3
\

(d} each male Is a member of the household of some married female (his

mother, foster mother, or wife).

According to Goodman et al. {(1974). the probablily that a female ego's
mother. who was aged x"z at the time of ego's birth. Ix alive when ego Is aged a al

~

time t Is given by

\\

.Ul(a)z'/(‘) (lﬂ'lylf)lﬂ.r;t—a)d.r _\‘\

where, W(x:t-a) Is the proportionai age distributlon at time (t-a). of women
who gave birth to daughters at that time. assuming that the probabllity of ega's

mother survival after giving birth and the probablity of giving birth are

mutually Independent. >

\»

Thus., the probability that ege’s mother Is not allve at time t when ego i
aged ‘a’ will be {l-.\l'(a)}. and .the probablilty that ego will form her own
household by age a wlll therefore be {l-.\ll(a)}m(al..“h(‘ro n(a) Is the proportton

of egos who ‘are married by age a. The formula for the average slze of the

extended femily household type I, denoted by lﬁ. may now be written asgfollows:

Iﬁ=2/[ {l—hli(a)}m(ma
0 )

where -c(a) }sm the proportion of women who are aged a.lIln a glven

2Wr have retained the same symbols as used by the various anthary’ Fven though It makes the

discussion somewhat inconsistent with respect to the symbols osed in this chapter, 1 has “the
advantage of retaining the fine detalim of Lhe various formulations - '
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populatlon. The term W(x:t-a) which enters the above equatlon through M (a)

may be estimated by any one of the three formulas glven below (Goodman et al..

.. 1974).
1) For the stable population case

Wix:t-a) = W(x)

=] m e "
X X

and

11) If B(t) denotes the number of females born at time t, then

I?(z:t—a)=&tj—}z—z),’/ B(t—a—:c){:m;_dr:
0,

i1} For don-stable pdpulatton c.a{ef..\; W(x:t-n1) may be estimated from the
- ~§\\1\ N v

observed age dlatrlbuwwnen who gave birth 10 daughters at time (t-a).

3. 4. Measures of the Average Size of the Extended Family Househnid Type Il

Three studles, those of Coale (1985). Burch (1870). and Goodman et al.

(1974), which discuss the average size of the extended family household type II.

are described below. . -

I Coale’s and Burch’s Studies ®
A - : -
Ceale (19863) cgmputed the average size of the extended family household

type II for the statlonary populatlon case by uslng\C'oareDemeny's model

statlonary B'Opulat.lon distributions, and Burch (19'16‘) . extended Coale’s .
o ) . X

camputations by using Coale-Demeny’s model stable population distributions.

N P
" .

“ - The probabliity that a female ego who marries at age i does not form her

- -
- -
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own household by age (R+X) is equal to the probabllity that her mother or foster

mother is alive when ego I8 aged (fi=x).» Thus, the probablll’ty that ego form=< her
J

own household by age (f+x)1s (1 -1 ).

sono\/l;\'n
Bbth Coale and Burch use statlonary and stable populations ghven in Coale
aqd Demeny (1988). Thus, thelr analytical formula - not provided by Coale (1985)

_or Burch (1970) - for the average size of the exte;lgied famlly houschold type 1l

. -~

may now be written as follows: -

ne
' rH=2// (M=ly o/ las)
0
c(r+1)dx

where c¢(y)dy refers to the staflonary population In the case of (oabke's
' -

- .

study. and the stable population in the case of Burch’'s study.

Formulation of a New Measure of the Extended Famuly Houwsehold Type I

The measure of the average slze of the household formulated In this ‘ection
Is an extenslon of the Goodman et al. measure of the extended family houschold -

type I.

Conslder a randomly chosen female ego. denoted by {a.t). who is aged ‘i’ at

pe

>le‘e t.” ’Let._us suppose that her mother 1s aged (a+x) at (ime t, where x ix the
age of the mother at ego's birth! The probabllity that a female ego's natural
mother or foster mother Is allve at the time of ego’s marriage Is unity. Thus, the ’

probabllity that ego’s natural or foster mother Is allve when ego Is aged a wlll be




-
s

. . o’ N " .
) / (l:-a/lr’n)lﬂz/t—a)d.r -
o

Va>n

.\!,,(a):{
° 1 fa<n

-

where the term W(x/t-a) has aiready been def_'lned.‘ The term W(x/t-a) may

™

be estimated by any of the three formulas glven beiow {Goocdman et al.. 1974).

The formula for the average slze of the extended family household type Il

may how be written as follows:

- B -

t - e . "
217;:2/-/; _{1—-/‘0 (lr-a/tx-n)li(.r/t—a)d.r}m(a)c(_’é)da -

wheére r'n(af) Is the proportion of females married by age a and c(a)da is the

proportion of re‘males between the ages (a. a+da).

3. 8. The Anaiytical Measures of Average Household Size and
the Processes U'nderlying them ‘

L4 v .

Let us examine how the three soclodemographlc processes, namely. the

- "~

fission, fusion, ghdlﬂsslon-rusld'n of hpuseholds are Incorporated  in the abeve

measures of the averazé\ stze of the household. Aecording to the slmpilﬂod model

of average housel'xé'l& size given I the previous chapter, the fisslon. fusion, and

[ - - .

. Nsslon-fuslon of households assume-importance ,-because they avold :the simple

L3 ¥ ——— *

c*\_p_uutlpn of a static measure of average household slze at ifferent polnts 1n

— -

time and Instead Incorporate theé processes that lead to chdnges In household
organization. It is the net effect of these thre‘é processes and the process’ of

household extinction because of fhe jolnt mortality of all its- members: that

~
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governs the size distributlon of households and thus of average houschold size at

a given time.

In each type of household system discussed In this chapter. the female one-
sex statlonary or the female one-sex stable population mode}l underlles the

development of the measures of average household size. The male. for all practical

purposes, Is treated external to the pool of females under consideration. Whenever

a male has to be l.lnked to a female’s hausehold. as for lnstance., In the case of

-— -
-

marriage leading to the formatlon of a household, the male Is assumed to exist In

a hypothetical pool of males and can be :mported into the household. In other

words., the model undertylng the development of fhe three measures may be

~

v )

termed open so far as the question of the two sexes Is concerned. If, on the other
hand, males have to be selected from a glven population. appropriate males for
linking to female households may not necessarily be found. The underiying model

in such a case Is termed closed and this restrictlon ralses considerable difficulties,

as has been observed in the deve®pment of two-sex models. One advantage of an

open _model Is that it ellminates the need for explicitly modeling the movement of

males Into female households, thereby ellmlnating the need for modeling rmlon_.

and Mssién-fusion, both of which may*occur as°_a resultl of males moving Into’

- -

female households. The formulation of the measures of average household size s,

_therefore, siffipiifled conslderaply as a result of :reiuﬁg_the male population
“externa} to, and Independent of, the female population. Female households nay.

however, stllf change In’size and thelr average value would be an outcome of the

net el‘!'_ect. of thelr fisslon. fusion, and fssion-fusion and the joint mortality of the
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memyx:;\ of the household. It may be polnted out that the simplification
achlieved In the demographic modellng of households by reducing the process of
fisslon-fusion to fisslon with the help of one-sex models does not change the

operation of the three processes Influencing average household slze at a given

time. It may further‘be seen in the studles reviewed above that further

-

simplificatlon 1s Introduced t?wough various - assumptions In order to avoid
modeling the processes of fusion and flsslon-fusion .of female households., For
example, In the case of the extended famlly household type L. the foster mother is

assumed to exlst within a glven pool of households from which she Is always

avallable for replacing ego's natural mother should the latter dle prior to ecgo's
marrlage. Ideally, one would consider the reallocatlon of a female from one

household to another, should the need for a foster mother arlse. Such a

conslderation would necessartdly demand a treatment of fusion and fisston-fusion

of ego’'s parent household and her to-be foster mother’s howsehold. Howeﬂver. the,

case of the extended family household type Il assumes that the foster mother Is

. L
-

always avallable from "outside® the population in case ego's natural mother dies
, A -
prior to ego's marriage thus ellminating the need for modeling the fission-Tusion

of ego’s and ego's to-be-foster mother's. household.

-~

o




CHAPTER 4 .
RYDER'S DEMOGRAPHIC "MODEL OF THE HOUSEHOLD CYCLE:

A FORMALIZATION AND EXTENSION

4. 1. Introduétlon

It follows from Chapter 2 that the household cycle ror-ms the core concept
In the formal demography of the household. Uslng thls concept. Rylder (1975)
developed a model of the nuclear famlly household In order to exam\lne the effect
‘or mortailty on fertility,! and the effect of both martality and fertllity ‘olbihe
durgtlon of life spent by different family members w;thln a typlcal nuclear famlly

-

household cycle. A by-pr&uct of this research was the estlmation. of the average
slze of the nuclear famlly household over lts cycle. Although Ryder’'s (1975\)
émphasls' was substantlve rather~than formal, his work has great potentlal for
‘formal household demography. The alm of this chapter, therefore, Is first to
formalize Ryder’s model of the nuclear family household cy;cle; and then to extend

It to two cases: the extended famlly househadd cycle with a foster mother and thex

extended famlly household cycle without a foster mother. These developments

v
-

wlll p?ovlde expresslons for the-average slze of the hous.ehold 'I'or the ‘L‘I.':ree Ly pes
of household cycles, in terms of the param;eters of fertility, mortality, and
nuptlality. In order to be consistent with formal household demography In which
the liousehold cycle forms thé bu;slc un{of analysls, the prc:babllltles of various
demogr_aphlc occurrenc‘es will be expressed not only In terms of the ages or

marital durations of individual household mpmbers but alsol in terms of houé.ehold'

duratlons. Using the expressions thus developed, the sensitlvity of the average

A -

51
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size of the household to the gross level of rei-tlllt;y and to the combined effect of
L 3 B .

mortality and fertility will also bé examined.

4. 2. Ryder’s Modé€l

.

Ryder has formulated a g_nlq‘uecmea.sure of the av;rage size of the nuclear
family household over its cycle. This measure Is computed as a ratlo of the total

number of person years [lved by the members of a nuclear family over lts life

cycle and the length of the cylle. The measure Is*based on a two-component

-

demographic modelc. First, the number of births that occur durlng the course of a

typlical parent nuclear family cycle are estimated. Second. the time spent by’ the
. 5 ]

family’ mernbers of both generatlons while they were affiflated wlith the parent

‘family over 1ts cycle are estimated, glven that the n'um'be:‘and‘timlng ol?bbmhs Is

known. ' .

>

T¥e number of births per couple Is estimated on the basls of the following

assumptlons:
1) all births Occur within marrlage

11) marriage Is monogamqus -
- - B ™~

t

1) all females marry .
Iv) ald females marry at 20 years of age

oRyder‘s (1975) contributlon to the existing llt'eratu!'e on formal household

demography lies in his decomposition of the net reproducflon rite. a conventional
measure of the replacement of a population In successive generatlions. Two

sequential components aré involved: one, the estimatlon of the ﬁumber of female

/
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- .
egos, who, when exposed to the r{sk of marrlage or famlly formation, wlll produce

a prespecified number (R") of offspring nuciear familles. and two. the estimation

-

of the numpber of bdbirths that a parental famlly would have borne had ego's

mother not been exposed to the risk of mortality.

With reference to the first component, suppose that R” Is a glven wvalue of

the net reproductlbn rate. Here, the fertliity of ego's mother Is measured in terms

of the duratlon of mirr!agé. and ego’s survival is .measured from her birth to her
age at marrlage. Also, assume that G Is the actual average number of births that

a woman should have borne in order that the given value of R” is achleved. In

. L
other words, G takes into account the extent to which parental non-survival

reduces fertility per coupte. Assuming[that the sex-ratlb at birth Is unlty, R” and

G may then simply be relafed as foltows:

G = R /S e (4.1) where S is the probabtlity of

<

survival of a child from birth to the average age of marriage at which-all females

are assumed to marry. fa } -

- e »

— .

-~

With respect to the seconél _component: however. the probabllity of ego's
mother’'s survival from -the time of her marriage to t_.fle time .of ego’'s birth is
taken Into account In the estimation of the averagé nun;ber of births per marrled
rer}lale that would kave prevalled had the parents not been exposed to the risk of
mortality from the time of marriage to the end of the reproductive perlod. Ryder
exprw:see his ratlonale-for tl‘;e cholce of 'm;rltd duratidn rat.her than age as the

basis for fertility measurement 'ln the“rollowlng words: "to distribute fertility

over the course of tpe family life cycle, It has been declded to work with

-




successtve marital durations. rather than ages, since the former seems a more

appropriate temporal varlable for famlily analysis® (p. 278).

~—

If F denotes the gross level of ego’s mother’s fertllity and L. the probabijlity

of couple survival from marrlage to the #dme oOf glving birth, then clearly,

provides a link between the gross and net levels of fertllity. Note that the

-
o

—-— a{a'meter L in Eq. (4.2) 1s a functlon of both nuptiality and mortality.

Once the number of births that occur in a typica:l nuclear famlly are known.
and the life table for the study population becomes avallable, the numerator of
Ryder's measure of Lhe average size of the nuclear famlly cycle can easily be
computed. It Is given by the total number of person years lived ‘ln a famtily over-
the course of its cycl'e.’The denomlinator of Ll.1e measure, on the other haé:d.’ 1s
obtalned by computing the number of person years lived by a nuclear farhily -

marker from the time of nuclear family formatlon to the time of Its extinction

" (Ryder, 1975).

In summary, then, Ryder's model estimates the average nurriber'dfr births )

that a marrted female should bear In the absence of (1) exposure to horta{lby

from the time of msrrlage'to the end of her reproductive pertod and (il) the

exposure of her children to mortality from Athe 4ime.-of t.helx:_ birth w thé time of -

> -

7 thelr marriage - for a glven vﬂde of the net reproductlion rate.

The formulas developed In the subsequent sectlons are ‘mim;r:’at.ed with' d§i£ "

p

from three t.;ipes of hypoqiet.lgd”socledea described below. -~ ° ‘.

BR

v




4, 3. The Three Scenarlos .- o

Type I The H:gh. Equ:hbnum Society (HES)

- -

This soclety Is characteﬁzed by h!gh mortallty (Model West nrc Table

Level 3) wlr,h fema.le expectatiort of er of 25 years, and a high fertility level -

-

' wtj.h a birth rate of about 42 births per 1.000 populatiog per annum, which is
surﬂclept‘ly' high to ensure replacement of generations. This type of soclety

corresponds to the ’ﬂrst.’ stage of the classical demographic transition theory.

Type I1: The Disequilibrium Society (DES) .

" This soclety Is characterized by a moderately low level of mortality (Model
- R ’ ' >
West Life Table Leve] 17),"with female expectation of life of BO years but %ith

the same level of fertility ag inJ{ES,'l. e.., & birth rate of about 42 births per

- 1,000 populsation per annym. The net reproductlor rate in this soclety Is 2.5079

-

- ‘This type of saclety corresmmds‘ ta the second.stage of the classical demographie

transition theory. - S

Type II: The Low Equilibriutn Society (LES)
anthls soclety'. bot.h mortality and feritilty are at low lcvels. The mortallty

<~

condltion for the society Is represent.ed by the Nodel W est Llre Tablc Le\ el 23

- The level qf rert!llty, on Lhe other ha.nd is Just. sufflclent to ensure replacoment !n

r N

térms of its survjval functions. Both birth rate and death rate are a little less

- v
! .

than 14 per 1,000 population pet anhum. This type of soclety'cérreépbnds to the

* third stage of the classical dé;nographtc transition theory.-

i
4

Each of the three types of ‘househol‘d cycles - nuclear family, exiended

¢ - . LA '
family with a foster mother, and extended family without a foster mother. - will
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be subjected to each of the three scenarios. The followlrig"are notations used

-

subsequently In the developments In thls thapter.. They are specific for ages of

individual hogsehold members and household duratlons at which events occur.

B . - .
4. 4. Notatlons _ . -
d - ) .
1 = the number of females, among a glven cohort of households. of

.t do(x)

exact ahe x at exact household duration ‘o’

<

l == the number of females of exact age y at exact household duration

d‘(y)

d;. when the ith d 'ographlc event occurs to a female of ‘a typlcal household

cycle;. Note that

\=x+dl for a female (ego’s mother) belonging to a parent

] -
household, and y=o0 at household duration d, when ego is born.

T == the total number of person years expected to be llved by |
,ﬂo(x) : (4 SRCRAY

“females, rrao'ﬁx the timie of the formation of their housgholds, to the time of the

extinction of thelr households.

-

'l‘d (y) = the total -number of person years exf»eczed to be llved by l(l (¥)
i - . i
- = \ . \‘
females, subsequent to the otcurrence of the ith demog,;gphlc event in thelr
. N f’ ¥ . *

households of affillation. Note that y=x+d, for a fen'\alefi(eio:s mother) belonging
L) v * ‘

to a parent houséhold. and y=0 at household dUrat_;loﬁ 4, when ego Is born.

- .

";{” d‘(y) ;== t.h_e proba.blllt.y of survival of a female from exact age y at

-

_exact household: dtiration d, to eéxact age 2 at exact household duration d g ‘where

3 anq_.l are greater m? or equal to y and |, respectively.

-

e (x) = the average number of y;em that a female who Is of exact age Xx at
o Y R — 1]

exact household duration o ivlll beé expected to live In her own household since the

- . -~
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time of Its formation. This parameter can be computed by the. ratio
Tdo(z) . ' . . :
s B L]
‘docx) : ~ L
e, (y) = the expected number of years that a 'femsle 1s expected io live In
] - t
her own household from Lge time of the ocecurrence of the ith event In -the
household.. This parameter can be computed by the ratla
Td'(y) . -
«.il(y) ) . --

r

-

The above nqtatlons wlll be Idem.lne& for two syccessive zencéauons of

_ females: the paranieters for females of the pareni generation will be written In

~ ’

bold letters whereas those of the offSpring generatton_of the Initial cohort will he

*( written in standanrd text. - ~

-

4. 5. The Nuclear Famlly Household Cycle: Formallzatlon-"of Ryder‘é Measure

- .

Following Ryder's definition, thé formula for the average size of lﬁg nuclca.f

famlly household cycle may be expressed as-the ratlo of the number of person

years lived by all indlividuals afflilated with a glven cohort of househoids as they
. \ .

are observed over thelr cycles to.the total number of "person® years of all the

’

hgusethold cyclgs In the cohort. Thus, we may write the formula for the average

size of the nuclear family household over Its cycle as follows:

, -

ﬁﬁ . 2(Tdo(ﬂ) + Ty o) - T"z‘“’)/‘rdo(ﬁ) | ;
)

The subscript | In d,(0) Is defined as follows:

. . oy
- .




1=o0 : the event of parent housshold rormauon.

: the event of ego’s blrth

—
—

1=2 : the event of ego’s marriage

-

Since. by definition, T:-—-i‘ e and ‘S‘=l‘,/l‘. the above equation may be

written as: : ' >

<

oH =.2(ldo(n)°dorn) e ]dl(o)ed'(ol - d__,:n)Sd'«mldl(med:(m’ ! lc:lo(n)edc.(n)

Dlviding both t‘henumeré{for and the denominator of the above equation by

.

nH = 2“\-& {(r;ilh)?/ld,(h)) eﬂl(ﬂ) - d.,(n)sd;(n) “d‘(u)/ldo(h) ’ed:‘m} 2 edo(n):
- : - ( ’ ) ) i -
T e e (4.3)

-
[y

~

If & married female Is expected@/gice {G) female births on average. then

—

-
~a
.
—~

’ ld,(O)/ldo(n)'—:G‘ ceredmrensriesnerans . {4.4)

* Substituting (4:4) in (4.3), We get: .

S o . SN . .-
- A - "H = 2{! + (G ed‘(”',' ‘,"('n (’|(|)) G &m))/edo(n)} ............. (".O)

-~ It {s likely however, that the mortality parameters are functions of age.

I3

marital duration, household duration, etc., .of the Individual household member

~
e

who Is exposed to the risk of mortality. The same Ilkelthood holds for botl_m'

-

fertiiity and nuptlality. For simplicity, therefore. it will be assumed that the

\
N -

- "7 /"\vgrious demographic’ variabicy sre functions of the age gf the Individual. If

femalés who form households at a' given time belong ‘to different age cohorts,

.
- L . . .
* \ . . ’ // LR

, , \
- . . N
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household duration may be replaced by a welghted average of the ages of all

females present In the cohort of households at a given duration. for the purpose

el

of computing varlous demographlc rates. The welghts wouid bo given by the

~— -

proportion of persons at each age who are observed at a specified duration of the

Iife of the household. But. according to the rules of nuclear family houschold
formation. ail females form thelr own respective househoids at the ’same age. and

give birth at the same age. so that females who belong to a glven generation and

® are members of a cohort of households will have the same age throughout the -
v

household cycle. -

.

As data on different demo.graphir parameters are avallable only for the °

-

characteristics of the individual. the dependence of denfographic parameters on

+

household _duration will not be considered further “<Thus. by~translating the

-*

. dﬁrallon_s:-‘o{ the E\oﬁé’éhold r£ycles to ages of the (female) household members, Eq. .

.. (4.5 may be reexpressed as follows: ) IR ’

ﬁ=2{l+(Geo-

S, Ged} (1.8)

The formula In Eq. (4.8) may be expres};od_ In two ways. As G = R”/nS";

which is Fiven 1n Eq. (4.1). we have:

H =201+ {(R/,S)e -R_e}/e.]

= 2(1 - R} + AR,/ S_He [€n) cceiiiimieriirrirrininn. f'“'”

Alternatively, by substituting G = F . L'trom (4.2) In (4.6), we get:

H=9{1+(FLe - S FLe)le} . (4.8)
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For sensitivity 'analysls. the use of the formulas in Egs. (4.7) and {4.8) would

. . >

depend on the purpose of the study.-For example, If the alm of the study Is to
examline the variation In nﬁ with respéct to F. the formula in Fq. (4.8) may be
used. On the other hand, the formula in Eq. (4.::') may be used !f the alm of the
study Is to examine the sensltlvity of average househoid slze‘ with respect to
changes In RO. Partlal differenttation of Eqgs. (4.8) and (4.7) with respect to F and
Ro. respectively, yields expresslons which may be used to examine the ser]sltlvlty

-« .
of the average size of the nuclear family household with respect to changes In the

values of F and R,

anH

ﬁ':zl‘{(co/cn)-nso} ................ (.4.9)

and A
aﬂﬁ

3R —-—2+(2/nSa)(co/cn) ........... (4.10)

o

It Is clear from Eq. (4.9) that changes in average household size with respect

v .

to the gross level of fertlity depend upon the mortality factor as well as upon age
at marrlage. 'f‘he mortallty factor is, In fact. Influenced by three variables: the
‘probabllity of the survival of ego’s mother from her marrlage to the end of her

reproductive perlod, the expectation of life at age at marriage., and age at

marriage.
L

A}

Some lllustrative resuits from the application of formulas In Egs. (4.7). (4.9).

-

and (4.10), are given in Table 4. 1. They indicate the differences ai..ong the three

(hypothetical) societies - HES, DES, and LES - In which the rules of nuclear
4
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family household formatlon, residence, and extinction prevall. It 1s seen. from
Tablq 4. 1., that the average size of the nuclear famlly houschold {over 1tx cycle)

Is higher in the disequilibrium situation (3.48 persons per household) than In

N
N

“either the high equHibrium or the low equilibrium sltuations (3.49 and 2.71

persons per household. respectively). The -resultdghal the average size of the
househoild s higher In the disequillbriurh situation than In the high equllibrium
situation Is conslstent with the observation that the average slze of the houschold

in many countrles Increased during the early staées of demographlc transition,
Levels of the average size of the household In the three types of socletles,
however, respond differently to changes In the gross level of fertility and to

changes In the replacement parameter, RO. Values of the par.t!al dertvatives of
nﬁ with respect to F and Rn are given In Table 4.1. These results suggest that
the average size of the household In the high equllibrium =ituation Is least-

sensitive to the changes In Lhé\gro& leve! of fertility. The differences tn such

-sensitivity among the three socletles are. however, minimal. The change In

»
-

" average household size corresponding to a unlt change In the gross level of

fertility 1s 0.59 lﬁ the high equllibrium soclety. 0.67 In the disequilibrium soclety.:
and 0.68 In the low equilibrium soc'ety. In each case, It I8, of course, assumed

that the level of mortality is held constant when change s lotroduced In the gross

level of fertllity. When the mortality of individual household members Is also

taken into account, the changes in average househoid size become more striking.

L - -

The average size of the nuclear family household Is then found to be most

sensl‘tlve to changes In Ro In the case of the high equilibrium soclety. A unit
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change In !30 Is expected to lead to a change in average household size by about
-~ . :

-

1.9 (T.able 4.1). "The effect of changes in Rn on the average stze of the'hduséhold

decreases substantlally as one moves from one tyf)e ol soclely to the next along

the demographlc transition path: 1. e., from 1.8 In. the high equlilbrium sltuation
to 0.84 in the dlsequlllbrium situation. and 0.71 In the low equiitbrium situation.

Overall, the average size of the household Is less sensitive to changes In the gross

level of fertility than to the changes In Ru. The difference in the effect of F and

Ro on nﬁ decreases as one moves to the low equllibrlum sltuation.
f

4. 8. The Extenaed Family Household Cycle With a Foster Mother:

Extension | of Ryder's Measure

In the extended f.amlly household cy_cle with a foster mother. it Is assumed

that a woman's natural mother Is replaced by a foster mother of the same age as

the natural mother, should the naturdl mother die before the woman's marriage.
The woman, after marriage, contlnues to ljve with her natural foster mother as
the case may be and forms her own household at the time of the death of her

ot

(natural or foster) mother.

Ryder's model of the ‘nuclear famlly househoid cycle can be extended in a
‘stralght'forward manner to the case of the extended family household cycle with a
foster mother, It Is assumed here that females glve birth in thelr own households. '
Just as In the case of the nuclear famlly household cycle. the numerator in the
extended family household case will consist of the total number of person years

. lived by all Individuals who are affillated with a given cohort of extended family

househoids. The denominator, on the other hand, will consist of the total number
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of person years of‘ihe household cycle, which would be equivalent to the total

number of person years lived by the (female) head of the household at the time of

hodséhc;ld formation. Under the rules of household formation. residence. and

extinction of the extended family household with a foster mother. the average size

~

of the household can be written as.foHows:

oA = 2Ty g Ta tnegady) T Qrdla (nagray) * Tajintgran™

Td((o) - Tda(n+y)} / T,do(n+y) -

where (N+9) Is the female'g age at the time of her household formation, and

the subseript i In d.(o) i1s defined as follows:
=0 : the event of parent household formatlon
=1 : the event of ego’s birth

1=2 : the event of ego's marriage

- .

=3 : the event of ego’s mother's death

As, b} deﬂnltlon. T, = 1 ex.'the above equation may be reexpressed as:

o = 2{'d Jr+3) Sd_(nty) T ldl(rH-y+dl) 4, (n+y+dy) T (ddy)
l i 1)
d,(my+d,) t l ,(n+9+d,) ,(M-y-l»d,) u,(m eu,(n) “(l;‘(ﬁﬂﬂ f‘.;_‘m.;,} /
| .

-~

d,(m) €d_(n+9)

.~
- -

D!vldlng both the numerat.or and the denomina.t.or of the above equation by

d (:,T.'md using the relat}onéhlp: ldl(o)/ld-(m-y)= G. we get:

..

el =3+ {4 (nigea, 1S (n+5) 2 negea) +dp-d ) + anegedSa (n

+9) e‘(u+r+d )+ G &4 00 d nenSa (o) C Canent / "dotnm]

L




L)

If 8 Is the average age at childbearing. then n+y+dl=a. n+y+d,,=a¢n. and
(d_,-d{)=n. Using these relatlonships. and assuming. as In the case of the nuclear

famlily household cycle, that both rertlitly and mortality are functions of the age

»

of the woman, then, the above equation may be wrltten as follows:

o = 200 + {(Geg - S, Gep o)o/ey o} + {Sy o (e /ey (}+

»

2-nSn-s %a-n/Ch-y)

As the probability of ¢go’s mother’'s survival from the time of egp's birth to

the time of ego's marriage Is unity in the foster mother case, that Is, as

S
A+ N-§
equals Sﬂbe the lagt two terms ln the above equation may be combined. Then,
using the two relationships in Egs. (4.1} and (4.2). the above formula can he

reexpressed In the two following formulations:

H=201-R)+ 2R/ _S)(e/e. 2.8, (e

L
-

h-¢ o A Nney n ney
................. (4.11)
=2{1+{(FLe_- MySOFLe ﬂﬂ,} + {*’I‘Sn . (R+e " e e, ,}]
- T s .144,:1_2) i

-~ ‘k /\\ -
- Partlal dlfferentlauon of’éq (4. 12) with respect to F and of. P.q (4 I'l) with

N

respect to R0 ylelds the two followlng equations:

oA

V)
%

>F 2L((°o/‘n+p Myso} ............... (4.13)

and - ~
o H

R~ 2H(2/ p, S HEM e, o) (4.14)
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which can be used to examine the sensitivity of the average size of the --

~

extended family housebold wlNLer mother with respect to the gross tevél of

fertllity and to the degree of repjacemeni. respectively.

Table 4.2 provides some lllustrative results-from the application of Egs.

(4.11). (4.13).and (4.14) for the three types of socletles.

They Indicate that the average slze of the extended family household with a

foster mother differs across the three socletles. It Is the highest In the

disequilibrium situation (8.12 persons per household) }‘ollowed by the high (5.88
persons per household) and the low (3.34 persons per household) equllibrium’
situatlons, respectively. The sensitivity of the a;rerage size of the household to

both the gross level of fertility and the net reproduction rate also varles :acr()sé

-

the Lhree_soélet.ies. However, among the threefwcgqﬁes. avgraée houseﬁold size In

the low equllibrium soclety Is most sensitive to changes In the gross level of

fertllity compared to the high equll'lbrvlum and dlsequlllbﬂum socletles, A unit

‘change in the gross level of fertility induces a change of 1.24 units In the average

size of the household In the low equilibrium soclety, whereas It Induces a change

’ .

_of 1.20 and 0.79 units,- respectively, 1a the disequilibrium and high equllibrium

Soclétles (Table 4.2). Furthermore, the average size of the household Is more

‘_sensttlve to changes in Ro than to changes in the gross level of fertility, in all thé
three socletles. The average slze of the fnousehold 1s most sensitive to changes In
"R, In the high equlllbflum soclety than the. low and the dlsedullibrlum socletles.
The change In the average s‘l-ze of the household Induced by a small change In R o

in the hl(li equilibrium, disequllibrium, and the low equilibrium socletles is 2.95,

-




87

v . ‘
671 w2’ 1 o oweg o€ : ST1
AR 0C°'1 _ AR . of : saq
§ | .ﬂ | - X
4 - +
omm iQ (pToyasnoy 1ad suosxad) (81eak pajaydwod uy) ’
Eme fm.mm ) o ofmwmv unww% uotiewIo3 PIOY2sNOY

“ ployasnoy aBeiaay 2t 2% a%eiaay  £391008 Jo adi]

891337008 ammﬂum;uonxc ?31y3 uy aayfow 133807 B YITM

a19ko proyasnoy A17wej pspuaixd ayj jo 80T3ST1310RIBYD BWOG

'

\ ..

"7y onqer



1.57, and 1.29 respectively.

' 4:7. The Extended Family Household Cycle Without a Foster Mother;
Extenslon Il-of Ryder's Measure

In the extended famlly household cycle without a foster mother. it s

assumed that a wornan's natural mother is replaced by a foster mother af the

same .age as the natural mother, should the natural mother dle beiore the
woman’'s marriage. At the time of her marriage. the woman forms h®r own

household If her natural mother 1s dead: otherwise, she forms her own houschold

at the time of the death of natural mother.

[

As In the case of the nuclear family household cycle and the extended
Yamlly household cycle, Ryder's model will agaln form the basis for the
development of measures for the—average size of the extended family househoid

-

cycle without a foster mother. Agaln, It Is assumed that mai'rleg females give
birth In thelr own households. Based on the rules of household formation,
residence, and ejctlnctlon of the extended f‘amily household without ‘al foster
mother, the total numbér of person yearfs lived In a given cohort of the extended
l'a.nﬂl/y household cycle would‘ be given by the sum of the number of person years
llved._\by ego and by her mother In the latter's.household. The denominator, on
the other hapd., wlill be estimated by the life span of the household marker, the
'fcl.-'male head. The average slze. of t_hg extend;d family hoﬁsehold over [ts cycle

-

may now & written as follows:
- CH - Q(Tda(x) + Td'(O) - sz(:))/Tdo(’)

The subscript | in d,(x) Is defined as follows:




I=o0 : the event of parent household formation

N

I=1 : the event of ego's birth
=2 : the event of ego’'s mother's death

For simpliclity; x is assumed to remaln constant at its megg value R. across

. -~
indlviduals in the htusehold population.

’

As In the-"Ljo ea?ller types of househoids, on reexpressing the above Eq. In
y

terms of the ;:xpect.at.louof life and the survivorship probabllitles, and then

-~ -
- L)

dividing both ‘the numerator and the denominator by l,:l (%)’ we obtaln the
o -

-

following equ'a;k#\:

(‘H =21 + {(ldl(o)/ldo(xfdt(o) - dz(i)sd'(n) (ldi(q)/ido(x)) e«lz(i)}]

On subsz@tlng (ld'(o)/ldo(g))=G in the above equatlor.x. we getL:

H=2{1+(Gé

€

aor” d.lmsd,m) G ed.zm‘)} / €a () (4.15)

As In the case of the nuclear family household and the extended famly
household with a foster mother, we wlll make thé simplifying assumption that the
_ fertllity and mortallty parameters are functions of the age of the female involved.

-

Then, the formula In Eq. (4.15) may be reexpressed as follows:

H=2{1+(Ge -,S G elle} (4.16)

. €

>

Using Eqs. (4.1) and (4.2), we may reexpress the formula In Eq. (4.16) in

the two following alternatlive expressions:

H=201-R)+ 2(R_/,S Xe /e)... (4.17) -

>




. - =.2{1/;-§,e°-,sol=‘l,ex)} ....................... (4.18)

' Partial differentlation of Eq. (4:18) with respect to F and of Ea./(-a.l?) with

respect to Ro. yields the two followlng equatlons.

o H :
T
{(e,/e)—4S, }errerernrrenrs (4.19) ~

and
- aj{'
aRQ
OV CIV NS (4.20)

=—2+

®
Some lllustratlve results of the above formulas are given in Table 4.3.

Average age at household formation Is varled across’ the three txpes of socletles

) : t : :
for lllust.rat.l\_ve purposes. The average slze of the household shows some

varlablilty: 4.13 ﬁersons per household cycle In the high éqx;l}ibrium situation,-
5.94 In the disequlllbrium situatlon, and 4.82 In the low equllibrium slt'u‘at.ion.
The high equllibsium situation is the least s;ensltlve to changes in the gross level
of fertility, whereas the low equilibrium e;ltuatlon !s..th‘e- most sensitive to these
changes. Note that changes In av'7ra¢'e_ househoid size with respect to a unit

change In the gross level of rértlllty are 0.62, 1.20, and 2.66 respectively. In the

“high equlllﬁrlu?n. ’dlse_qulllbrlum.‘ and low eq.nlubrlum situations. However, the

. sensitivity of average household slze to R o' Is dlfférent rn;m its sensitivity to F. It
~ Is most sensitive to R_ In the case of the low equilibrium soclety. followed In .tur_n

by the hhh edt‘xmbrlum‘ and the disequillbrium socleties,” with the corresponding

values of the partial derivatlve of H with respect to R_ being 6.82, 2.13, and

-\ ‘
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4: 8 Discussion mci Conclusion

In this chapter,.first, a rormal'expresslon, for the average size of the nuclear

~

famity household owver its cycle was deveioped by following a cohort of nuclear

family househofds which expertenced the event-origln of household formation.
T e ' . N -

Then'.‘ simijar expressions were also’ developed for extended famlly households

‘with - anq/wlt.bout a foster mother, by taking Into account household duratlon as

hell as the demographlc "bharacterlsucs of 1nd|\ldua1 housebold members. The

’

. upe of h%ehold durauon In thls analytic appros'ch is cq.nslstent Mth the formal

\
’

demognphy of the household

» - , - -~

-
.
.

- - ‘;“

By partially differentlating expressions for the average size of the houschold

with respect Lo the gross level of fertility and the net reproductlon rate.
expressions were also derived- for the three types of household ;:,*Qmé. ~As Lhe

data on demogrnphlc rates specific for household duratlons are not avaliable,

v

various expressions are simpiified tgy Ignoring the- ﬂu;sxlon ‘specifi¢ity- of the .

1

" demogriphic Tates. That Is. It was assumerd 1hat the. d‘er,ilocraph]é‘ Tates . are

Independent of the charatgeristies of - the household to the_—extent” phat Lhe\'

N

characteristics ol ﬂjlhe ln@h}'ldud are bounded by the rgo_usehbld cycle. ,' .

\

llustrative mulu are-shown for each -}ho:us'éhéld qystem‘ nb‘i:ﬂed T0 theee

4 L -

scenarios: thc hl(h equlllbrlum loﬂety (HES) the ﬂMull}bﬂpm socieby ( D{-.S;

u:d the low equm\»ﬂum nockty (LES) 'r"hetc thfer types ot socleues cprn‘spond - -

q

to the mm stages of L cla-ieal dcmognphlc trmltlon thcor,y and. t{te(el’orr

thetr layroduction Into this chapter lntroduces 8 sense of'reality Into the
r . \

.




modeling.

Results from the developments in this chapter Indicate that the average slze
of the household tends to be tbe highest in the disequilibrium soclety. irrespective
of the type of household system prevalllng In It. One should be carcful In

L 4
comparing average household size Across types of households because ages at

household formatlon are nou constant In the computations. More Hiustrative
results will be computed In future work related to this dissertation. The average
slze of the extended family household without a foster mother Is very =mall

becausé of 3 combined Influence. of both high fertility and mortallty. A large .

~

numbei- of children whose mothers dle 'are allowed to form independent
households which lowers the avéraée slze of the household. One should be oarcrul. :
In comparing average sizes across types of households because ages at houschoid

formation are not held constant In the three cases.®pfore illustrative resulls will

-

be computed -In future ‘work. The effect of changes In the gross level of fertility

-

on thg a.'v‘erig'e‘ Size of the household shows ot';b' minimal vartatfon across HES,
* DES. and LES n the nuclear family household case. Corresponding varlation Is
. . . . - - . s ) - . ) t
somewhat grester- In the extended Tamily household with a foster’ mother and
. . . * . . . N -

conslderab!y more In the_ case of thevexlended famliy household without a foster

<

‘moeher. \Mth respect o t.he sensulvuy ‘of the average slze of the hoysifold, 1t Is *

ow -

oburved thn lt ;s most sensltlve to than(es ln R thc m-t. ropn‘uruon rate. in

-—

the cm aof t‘he extendeﬂ family. houoebojd (wlthonu a2 rooter mother) system which
. -
_ pnvalh rn’ HES. “Sunllnr seniltlvmaun the cuu of lhe ‘average size or the

~——

nuclear tasmlly household cycle W.lhe extemfed family household cycle withotfl s

-~
e




74

foster mother are very consplcuous across the three scenarios - JES. DES. and

~

In concluslon, it may be mentloned that Ryder's model and its extensions
- ) pu

de‘a] with the stationary or the stable population cases and adopt a deterministic

approach to' modellng.. An alternative approach, the microsimulation approach to

modeling, which Is stochastlc in nature, is more realistic for addressing simiiar

qQuestions and Is adopted in the next chapter. T m—
. L ]
-
] -
L
A ‘ [y




CHAPTER §
THE DEMOGRAPHIC MODELING OF HOUSEHOLD CYCLES:

A MICROSIMULATION APPROACH -«

5. 1. Introduction

The analytical demographlc measures discussed in the two previous chaplers
were based or; Lotka‘s (one-sex) statlonary or stgble population models. Besldes
«Selng deterministic. a major assumption of these moFels Is that demographic
parameters rf*maln stationary over time. {\\5.9‘(2 (1973) has succlpnetiy

summarized the limitations of Lotka s model:

. The most fully developed model of formal demography deals with one
specles (man) and one sex-only, and Is deterministic In supposing that
the probabllity of an event occurring to an Individual glives also the’
fraction of individuais in the population to whom events will occur.
Usually ages are recognized. and at each age the {raction dying and the
fractlon bearing a chlld are obtalned from data on a real population:
the fractlons are called age-specific rates, ang they are taken as fixed
and given. The stable population theory can hardly be called reallstic.
(p. 373).

/
It 1s clear from the above statement that the assumptlons underlying the
measures developed in-the two previous chapters are too rigid to be reallstic. in
the Canadlan context, for example. during the period 1871-1981. the rates of

three basic demographic variables - mortality, fertllitys ‘and nuptiality - were

nonstationary. thereby making the analyticsgl measures dlscuésod tn last two

- -

chapters inapplicabie.to.the contemporary Canadlan case.

>

Demognpmc modeling  using mléroolmulatlon methodology of‘. im
dtet'uvc Lo uuty({t modeling. It enables reuuvely easy expeflmenuuon wlilh
dats lor uuwerln qumloas -of the nature: What would luppen toa ;lvrn qynu'm

Pt A T 75 ‘- =
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(of hbuse‘holds) If one or more parameters were changed® Furthermore,
mlcroslm.ulauon .modeling Is not only stochastic In nature, but Is aiso particularly
poﬁgrf,ul when deallng with nonstatlona;.ry and nondinear phenomena, because it
readlly ylelds estimates of distribution Tunctions even when it Is impossible to

derive closed form analytic expressions as s frequently the case In the

development of both de'terminlsuc and stochastlc models of many complex
: ’

systems. Modeling through microsimulatlon Is also dynamlc beca:t;_se the concept‘

~ of time is Implicit In this approach. To make modeling comparatively reallistic,
then, s demographlc mlcrosimulatlor; of Ca.na.&lan household cycles wlll be

' developed in this chapter to examine the senslglvlty‘ of average household slze to
. four demographic parameters -’household extinction, individual level mortality,
fertlilty, and household formation. The formatlon of the‘fc;)usehold will be.
contingent upon l;uptlallty. First, the extinction of the househéld will be

Introduced Into the model, followed by the population growth components, that

* s, the mortality and fertlilty of the Indlvidual. and finally, household formation.

It may be mentioned that the use of computer simulation models has a long

\

tradition of application In demography, especlally In"the study of the human

teproductlve process (see, e. g.. Horvitz, Glesbrecht, Shah, and'_i.achenbruch. ,

. ‘ : ‘ e

. 1986; Hyrenlus and Adoifsson, 1964; Orcut.t& Greenburg, Korbel," and Rivlin, 196}:
, B /

s/

Potter and skod& 1968: Ridley and Shepes, 19068: Santow, }973: Hammél .

LN » .

_Hytchinson, Wachter, Lundy, and Deuel, 1976). However. the application of

-~

mlcrcdmul:u(on modeling to study the democnphlc dynamics of househoids using

the household cycle approach, which is compatible with formal household

- -

/
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demography, has bdeen attempted recently. - -

The maln ﬁlm of thls chapter will, therefore, be to examline how changes in

household cygles. that is, In t.rle formation. growth, and extinction of r'louseholds.
are assoclated with changes In three demographic parameters: mortanty: rerLIllty.l
and nuptlsiity. On the substantlve gl—de. Kobr}n's (1978) h‘ypptheses about the
relationship between mortality and fertliity on the one hand, and the average size
of the household on the other. will be taken as the polint of departure. Her
hypotheses will first be extended tc make tﬂgm‘ conslstent with the formal

demography of the household and then tested In the Canadlian context using the

results from ‘the microsimulatlon.

5. 2. Demographlic Dynamics of Household Cycles: ‘An Extenslon of .
Kobrin's Hypotheses from the Perspective of Formal Household Demography

- -

Of speclal relevance to the research in this éhap_ter Is the classic article by
Kobrin, which makes. an exploratory analysis of the relatlonships between
demographlc factors and the average size of the Amerlcan household. She has .

attempted to link Indlvidual level demographlic factors of mortality and fertllity

- [
with the size-distribution of the American household. which, in turn, directfy

-

determines thé avérage slze_of the household. Th; empirical work In this chapter

“wlll restrict jtseif to Canadlan data only. ,

- ..' ) ) - ,
The following demographic hypotheses, implled In Kobrin's (1978) article,

capture Lhe major \pmoguplﬂc relationships In the fleid of household

demography.

Kobrin's Hypothesis I: {Re Jower the level of mortality, the lower the

.




average size of the household, keeping other factors constant.

According to Kobrin (1978), the effect of mortallty on the average size of
the household'ls medlated by the Joint survivorship of couples. In a low mortality
soclety, the probabllity of Jolnt survivorship is higher than in a high mortality
- soclety and, Lherero.re. the former would have a larger proportion of smaller
Rouseholds or, In other words.v a smaller average household size. In this
e'xpla.nauon. Kobrlniakes Into account, though Implicitly, the survival of the
household unit. Her aréumént has, however, not been fully developed at the
household level_ of analysls. The following discussion elaborates on t_he
mechanlsms sha't.' go'vern the-:lmpacl of mortallt_\,.f on the average slze of the

hot_xsehold.

For the analysls to 'b§ consistent with formal household demography. the
‘errect. of mortality on household cycles muat be analyzed at two levels: t.he
household and the individual. At the level of the household. only two possible
outcomes for the status of the houseﬁoid are predicted. It either becomes éxtlnet

or it ddea not. How the Joint mortallty as weil as the Independent mortality of

.

individual household members Influences the average size of the household forms

-~ -

the .focus_ of study In this sectlon. Clearly, under the Influenice of the Joint .

mortalfty of the individual household members. smaller households, on the
average. have a higher probability of extinctlon over & given year than larger
‘households, keeping other factors constant. Therefore, as households are exposed

0 the risk of extincilon, the smalier househoids.. on, the average, wiil be

disproportionataly lost from the populatieh as compuod Lo larger households.




thereby increasing the average size of the‘household.

At the level of the Indlvidual. mortality may elther decrease the size of the

-

household (1. e.. Influence lts growth) or lead to its extinction because of the

Implications of mertallty at the individual level. These two effects of mortality

at the Individual and household levels, respectively, tend to have opposite
implications for the average size of the household. Whereas the extinction of

households, as discussed above. tends to Increase the average #ze \;:( the

-

household, Individual mortallty tends to reduce it. In general, at the Indlvidual
level, the larger the size of the household, the greater Is the expectgd pumber _ol'
deaths among its members during a glven year, keeping othel: factors constant.
Thus, hc.:useholds of larger slze are,/on the average, more llkely o reduce
substantially in absolute slzve' than ‘are households of smaller slze. As a result. a

large ho‘usghold s more likely to decrease to a smaller slze Lthan Is a small

v

householh. thereby favouring the development of small sized households in the

distributlon. [t clearly follows then._that' the average élze of the household will, -

on the average., decline under the impact of the mortallty of the individual,

Independent of household extinction.

-

Unllke mortality. which may ‘have an Influence on the suryvival, malntenance

-
- L]

or growth of the househoid, fertility codtrlb_utea direct]ly only to the growth of the

household over its cycle. Kobrin’s wori:‘lrﬂplles the following hypothesls.gbout the

[

effTect of fertlilty on the average size of the househoid.
»

. Kobrin's Hypothesrs Il: the lower the level of fertilsty, the lower the

average s13¢ of the hossehold, keepang other factors constant.

. . _— - -
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In addition to re-e;cam!nlng these two demographice ﬁypotheses, the presend
'pape'r will aJsoﬂlncorporate household formatlon into the analysis. In order to
cover the entire range of events that are encompassed In 8 household cycle. The
formation of a household wlll be tled to the event of marriage. The effect of
nuptlality, which Ieads.to the formatlon of new households, Is likely to counter
the ne.t-growr.h effect of mortallty and fertility -on households. 1t Is gxpected that

the formation of nuclear famlly households will lower Lhe average size of the

household._ \

5. 3. The Development of the Microsimulation Model

The Monte Carlo technlque plays a central role in microsimulation

}nodellng. In this technique, a random number Is first generated from a uniform
, B ~

distribution deflned over the Interval O-to 1. This number Is then transformed
Into another random varla;e which follows the distribution function of the process
under study (Naylér. Balintfy, Burdick, and Chu, 1968). On the basis of the
random nuWr thus ze’nérated. a decision is made about the occurrence or
monoccurrence of a glven event. If the random number Is less than the probéblllty
of the\r_)‘ccurrenc;e‘of the event during a gjven Interval, the event Is stumed to
have occurred during the interval; otherwise, -the event lIs assumedﬂ not:bd‘ h.ave
occurred during the given Interval There are. in fact, two ways of managing
successive events In a microsimulation: the crltlpal-evem (or varlable time

Incremér‘_lb _approach and’ the time-slice (or fixed time increment) approach

(Maitsel and Gnugnoll, 1972; Naylor, 1968). In the critical-event approach. the -

model s advanced through the time between succeéssive events, whereas in the
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time-slice approach, it 1s updated at fixed intervals of time.

The critical-event approach Is advantageous if the simulation is static for

long periods (Kelly and Buxton, 1962, cited in Naylor et al.. 1968). However. this

-

r

approach s hard to apply In the case of complex systems where events occur
simultaneously (Malsel and Gnugnoll, 1972). In the present model, the time-slice
approach was used and each household was updated on a yearly basis for a period’

of twenty years.

5. 4. The Inltial Population

,

The Iinitial population of households for the microsimulation s the -

in-10,000 random sample of Canadian households enumerated in the 1971 .Cenxts.
- ’
Each individual In thls samplé population was assigncd twq baslc demographic

varlables, namely, sex and completed years of age. For Individuals whose age and

sex were not avallable in the household file, an Indirect procedure was used. For

fxample. single year completed ages were assigned to Individual housechold

members In the 18-59 year age group on the basis of the emplrical 1971_ Census

age distributlon of Individuals. A simlilar procedure was used for the age iroup' 70

and above. The gender of indlvidual hdusehold members bel_oqzlng_ lo the age

«

group 70-79 was assigned on the basis of the observed sex-ratio’ of 0,5688 In the
. . N

. 1971 Census of individuals. A simllar procedure was adopted” for Indlviduals

-
-
.,

~

belonging to the age group 80 and‘ ,ibove. for which .the observed sex-ratio Is’

0-' mt -'0 - ‘ h : : - "

> - - ' L}

! he sen-ratic = namber of femairs/lotal popuiaiion &

-

. .
et . . ~
~ - .
L4 - - - - .
> - ’
< . . . _ ;
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Among the 2054 Individuals in the initlal population. 48.5 percent were
male and 51.5 per cent female. These indlviduals were distributed over 601

households giving an average size of 3.42 persons per household’.

5. 5. Demographlc Components of the Mlcrosimulation Model

The mlcrosimulation model used In this chapter lnco;porated three maln

- .

elements of the household 7cle: Its formatlon, growth and extinction. Although
soclal, demographic and economlc factors operate on these elements. the

developments In this paper were restricted to the demographic Influences of

-

mortality, fertility, and nuptlality on average househoid size.

's. 8. Extnction of the Household Due to the Joint Mortality of Household
Members

The extinctlon qr a household that occurs due to the Joint mortallty of the
household membery Is mo&eled in this section. The underlylng stochastic process,
estimation of the Input probabllities, different scenarios used, and simulation

results are‘dlscussed below. -

~

The Underlynng Stoechastic Process -

The stochastic process underlying the extinctlon of household units Is

termed here as the household extinction process. which 15 analogous to the death
) .

process when the Individual is taken. as the unit of analysis. The process, under
" the assumptlon that ;h‘e Intensity of household extinctlon remalng constant over
time, is described below (Balley. 1965).

L
n

) o "
’mﬂ sise l? or above cogstitute a siagle calegory in Lhe Censun. Fixcluded from the
<Popeiation of | howseholds are collective-iype howscholds ‘such as institutions. Rolck andedargs
—— . - . T
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If v Is the force of extinctlon of a househoid in an Infinitesimally small

[ 4

Interval of time ¢, then the probabllity density of the number of households at
time t Is described by the probablilty, Pk(t) - that k households survive to time t.

glven below:
K - .

where, ; -
i

P(t) = e’*', the probabllity that a household ls still viable at time t.
|

t

As the estimates of P(t) are not avallable, the pure household extinction

process may be reallzed on a yearly basls by approxlmat!ng the probablllty‘

distributlon, Pk(t). by a binomlal one. As a first step In the reallzation of the

microsimulation model, each househotd un!t In the sample populatlon was exposed
to the risk of extinction In order to examine the Impact of household extinctlon
on the average size of the househoid. The probabliitles of household extinction

were computed from the probabllitles of death- of the Indlvidual household
-

members by assuming t.lzat. the latter probablilties are mutually ln(dependcnt. As,

.
by definition, a given household was considered extinct Il all Its members dled

.

Jointly In a given yesr, the probabllity of household extinctlon was computed

-

. . ‘
, from the (yearly) probability of death of each of its membegs. Such a probability,

denoted by Q,. for the Ith household of ‘n’ members aged Xpo Xgo o X, 18 given
- .o » \

by:
Q'= "q'l\J ,,q‘u .
The Estimation of the Input Probabililres

2
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For examining the effect of the extinctlon of households (due tg the Joint
mortality of Its members), on the average slze “of the* household. the age-sex
specific probabllitles of death of the indlvidual were used as Input for the.
microsimulation model. These- probabliltles were computed using classical
decrement life table methodology. the essence of which is to transform the

occurrence/exposure rates Into probabillitles using the following formula:

&

Q =2 mx/(2 + mx).

where, m_ Is the age-specific death rate and qQ Is the .probablllty that an
Individual of exact age ‘X’ wlli dle before reaching the ‘exact age (x+1). This
transformatlon holds under the assumption that the survivorshlp functlon Is
llnear between exact ages 'x’ and (x+1). and that there are no "disturbances” lh

the given population (Wunsch and Termote, 1978).

»

_Estimates of q!'s for the perlod 1971-1981 are provided in S'(‘,a&lstlcs Canada
\

publications (Catalogue 84-532 Occasional. 1974, 1979. 1984). Usling these
prob_abllmes. the microsimulatlon was carried forward from the 1971 base

population to 1881 on a yearly basls under the observed mortallity conditions.

Three Household Extinction Scenarios

The household population was projected forward even further on a yearly

-

basls Ibr"nm%er ten years, from 1981 \lo 1991, for sensitlvity analysis under the

three following ,cennrloo of household ex(lpctloﬁ.

S«naﬁo/l: the loho-im Cuudhn household extinctlon pattern nqdnlrx

constent from 1981 to 1901

1

Y




8%

Scenario II: the 1930-1932 Canadlan household extinction pattern

! 4
r&najnlng constant from 1981 to 199F .F

Scgnario [II the Indlan 1971 househoid extinction pattern remaining

-

constan‘ from 1981 to 19861

These scenarios, which essentlally reflect differences in tndividual mortality.
v

differ considerably in thelr mortality palterns. Fc;r instance, with respect to the

_expectation of life at birth, a.laale. on the average, wlil be expccted to live for

71.9, 58.0, or years, respectively, if he s exposed to the risk of n—u_r;rmm;' in

the three scenarios.] Corresponding values for a female are 79.0. 61.8. and 46.8

years, respectlively. The age-and-sex specmc rates of mortallty vary as woll,
- ~ - . /
across r.DL three scenparios (Tables 5.1. and 5.2.). F6F‘ex:am'ple, the probabitity of -

"

.o death of a male Infant In the 1930-1932 Canadlan moﬂ.alltx scenario (Qconarl}i ALy

A 1s eight times higher than In the 1980-1982 Canadlan mortality scenario (Scenarko

; I1). and the same rate !n the 1971 lridlan mortality scenario (Scenafk 1) s

elevan time¥ higher than in the 1980-1982 Ca}xadlan mortality scenfrio (Sc:,-nnrlu'
- - - -

11). Striking differences between the tl{ree chnarloé-aro also observed for the
later stages,of the“life span. For ar Individual exposed to tljui- thdian mortality

-

patterrg” the probabllity of death r -most quickly st -Lh_é qldnr agex. foHowed
" successively by thé 1980-1982 and the 1930-1932 Canidlan patlerns. These
striking differences in the probablility of death. at the bolu ends of the age span.
N - . - .

//’ ~ are consistent with u; obeetvation msade across life tablesd for various socleties,

-

-
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TABLE 5,1. Age-Specific Probabilities of Death for Males,

Canada, 1980-1982, 1930-1932, India 1971-1972 .

-—

Exact Probability of Deatn (lq:) for Males
age(x) canada  1India
"l9s0-1982  1930-1932 T1971-1972
Scenaric 1 Scenario II Scenario III
.
0 0.0109° 0.0870 0.1225
10 0.0002 0.0016 0.0020 _
20 0.001S i 0.0031 0.0029
30 0.0013 0.0034 0.0040
40 0.0022 . 0.004% 0.0078
50° 0.0063 0.0090 0.0182
60 0.0163 0.0194 0.0368
70 0.0391 0.0463 -0.0703 p
80 0.083%4 0.1153 0.1268
*90 0.1898 0.2471 1.0000
100 " 0.7411 0.4665 1.0000

A

Data Source: Statistics Cajnada, Life Tables, Canada and Provinces,

1930-1932, and 1980-1982, Catalogue 84-532, and

Daftuar and Chattopadhyay (undated).
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TABLE 5.2. Age-Specific Probabilities of Death for Females,
Canada, 1980-1982, 1930-1932, India 1971-1972
Exact gfobability of Death (lqi) for Females
Age(x) canada Inaia
“lsso-1ss2  1930-3932 - 1371-1972
Scenar:io I Scenario II Scenario III
0 0.0084 0.0693 0.1372
10 0.0002 0.0014 0.0023
20 0.0005 . 0.0030 0.0047
30 < 0.0006 0.0040 0.0056
49 0.0013 0.0051. ’ 0.0067
50 - - 0.0034 0.0080 0.0147 —_
60 0.0080 T 0.0171 0.0334
70, 0.0198 0.0406 0.0648
80 0.0540 - 0.1077. ' 0.1219
90 ~0.1435 0.2286 , 1.0000
100 - 0.7238 0.4130 1.0000
N )

Y

- ~ Data Spurce: Statistics Canada, Life Tables, Canada and Provinces,

-~

1930-1932, and 1980-1982, Catalogue 84-532, and

' Daftuar and Chattopadhyay (undated). ‘ ~




Simulation Results

The simulation results show that the average size of the household Increases

\
from 3.42 persons per household In 1971 to 3.49 in 1981 under the Impact of the
observed probabllities of household extinction®. This Increasing trend contlnues

into 1991 under all the three scenartos described above (see Figure 5. 1). For

-~

example. under Scenario I, the average slze of the household Increased from 3.49

persons per household in 1981 to 3.58 In 1991. The co}respondlnz values of

»

average household size under Scenarlos Il and IIl Increased to 3.862 and 3.88,
respectively. Even though the differences In the average values are not dramatic
under different mortality scenarlos, they consistently retain the trend dn thelr

differences over the entire simulation perilod.

As smaller households have a hlgher probablilty: of extinctlon due to

mortallty of thelr respective members, the strategy of favouring large houserlolds

In traditional socleties appears to be a logical cholce f the survival of, the

household as a unit Is to be maximized. Such an of)jectlve s usually :ichleved by

3 . I
concentrating individual life history events Qch ag marriage and chlldbearing at

the lower end of Lrie age scale and having strong soc!gl taboos agdlnst e rents Such

> .

- -

as dlvorce that would reduce household size. A silmilar observatlon with respect to

-

the inheritgnce rules among the lineages of the British aristocracy and the French

nobllity was made recently by Clark (1986). - v - -

.
- . -
i . N . '

-
- »

sTbc values of average ‘houschold size are bascd on one run only. Because [they-nrg' based oo
targe sampies, the valucs of the average houschold slze arc-quite stable acroms different simulation
runs. For four runs In this case, average houschold size in 1991 ranged [roem 3.57 o 3.58 undet
Scenario |, from 3.62 to 3.64 under Sccnario H. and from 3.68 to 3.72 undcr the third secnatlo.
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D
-

The simulatlon results indicate that the extent of the Increase In the

average size of the household depends directly on the level of mortality., Thus,

e the higher the extinction probabllity of the household. the higher the average slze
of the household. Conversely, average house)(old size in a low mortallity sltuation

Ty

\u ) i
Is smaller-than in a high mortality situatton. This finding. which I8 at the level of

the household, 1s consistent with Kobrln"s first hypothesis. Note that her-
arguments In developing thils hypothesis dealt with the Jolnt survivorship of the

couple, or In other words. with the nuciear family household &s a unit rather than

- -

solely with the survival of the individual. L =

5. 7. Growth of the Household \

- The growth of a glven hbusehold over its cycle may be .affected by scveral

factors operating on the Iindlvidual household members, In the research

-

conducted In thls dissertation, the effect of mortaltty and fertllity on the average

size of the household will be Investigated.

Mortality of Indlvidual Household Members

The mortality of individual household members wtil have implications at
both levels of analysis, the household and the Individual. This case differs from

the earller case where the household was taken as the unit ol analysis, In that

now the size of a household Is allowed to change as well. ’I‘hus._as households of

larger size reduce in size over time, thelr probabllity of extinction also increases,

.

keeping other factors constant.
The effect of individual mortality on the average size of the household Is

simulated by superimposing the Individual level mortality effect over the set of
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households that has already been exposed to the risk of household extinction,

The Underlying Stochastic Process

When the possibiiity of death of individual household members is taken Into
account, the underlying stochastle pfocég;s Is the death process, which Is
essentlally.slmllalr Lo' L_he hoL:set.'{_oltdt éxttnctlon process de;scrlbed earlier In Lh1§
chapter. The parameters K and k of L'hev household ext!nc;lon process may now
be lnterpl;eted as the number of membérs oi' a glven household at a glven Initial

time -and at time t, respectively. The probablllty’Pt(n would now refer to .the

-

- -

- probability that of K members ;;resem. In a household at the Initial time, only k .

g

. survive to time t.

The Estimation of the Input Probabilities - .

The age-sex specific probablliities of death of Lhé individual 'were used as

) -input for the microsimulation model. The estimation of these probabtlities, has

already been described In the sectlon on the estimation ol the probabliltiés of

JoInt survival of household members. .
, . ? . ’
Three Mortality Scenarios

[ 3

The . following three scenarlos of Indlvidual mortality were used " for

&
sensitivity analysls of the average size of the household. .
-
\ .

Scenarto I: the 1980-1982 Canadian mortality pattern remalning constant

from 1981 to 1991

- b

L]

Scenario II: the 1930-1932 Canadlan mortality pattern remaining constant

\ 'gc;'wsl to 1901 - . ' .




Scenarto III: the Indlan 1971 mortality pattern remalning coastant from

1981 to 1991

The probabliitles of death of an Individual by age and sex for the three
scenarios have salready been glven In Tables 5.1 and 3.2. and the differences

among them have been dlscussed.

Sxm;Za‘ - Results-

S

. The most striking result obtained here shows that the average slze of the

househoid né longer iIncreases with time as was the case In the household

extinctlon process: Rather, It actually starts declining. Thus, the effect of Lhe
- intr'oductlon' of the mortality of the Indlvidual mare than offsets the

contradictary effect of the extinction of the household. Initially the average size

- o

of the household declines from 3.45 In 1971 to 3.32 In 1981 under the observed
' . mort‘allty condl;loﬁé. Spb&equgﬁt to 1981, the average"slze gr the howusehold s

4

“examined under the three scenarlos of mortality described earller. Not only Is the

- .-

-

decnnin’g‘»the'n@\l-nﬁthé" _a'v'gr_é'gé” size of the household observed to continue under

the three scenarios, bﬁi the ‘exteﬁt of the decline also differs across them (sec

- Figdre 5. 2.).

' it is clear from Flgure 5. 2. that the higher the level of mortallty. the lower

. *
"the average size of the household. Simuiaticn results show that when the Indlan
rf\ort.allty {Scenario I11) pattern is Introduced Into the model, the average size of

Ahe household deeseases to 3.10* In 1991 compared to 3.18 In 1991 under Scenario
L 4

4Theoe values are based on only one simeiation run. They, however, show some variation arroms
different simulation runs. For example, under Scenario [ they vary from 3.19 to 1.27 over throe
simulation runs; from 3.14 to 3.20 under Scenario I; snd from 3.07 o 3.14 under Scenario il
Kb -

>
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If. and 3.22 under Scenario I. Even though the increases In absolute terms are

small, the consistency of the increase Is striking and does \llustréte I}he differential

>

[
Impact of different mortality patterns on the average slz@he hoﬁsehold.

The Effect of Fertility ;

i

- . Now, fertility of Indlvidual household members Is superlmposed on the

mc}rtaluy of the Individual (and the extinction of the household).

The U'nderlying Stochastic Process

In this section, the growth of the household as It Is affected by fertility has
been investigated. When both the mortality and fertliity of Individual househoid
members are taken Into account, the underlylng stochastic process that Is realized

Is the birth-and-death process:: This process, under the assumption that the

- —

intensitles of birth and death remaln constant over time, Is described In Balley

(1985).

Once Lthe death process has been resalized ln.Lhe household system, the.birth
process may be superimposed on it to get the resulting blrth-and-dea‘th‘process.
Just as In Lr?e case of tére death process, the binomlal dapproximation will be use;j
here as well, with two posslple outcomes -giving birth ar not glving birth- at the .
level of the indlvidual. For the period 1971-1981, the observed period fertillty

rates specific for age and marital status of fernales were used In the

microsimulation model. .

Two Fertility Scenarios

Fo? 3he next ten years over the simulation perlod, I. e, from 1981 to 1991,

two fertility scenarios were used. They are:
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N

Scenario I: the 1981 Canadlag fertllity pattern remalning constant from

1981 ta 1991 N

"
LN -

Scenario II: the 1983 Chinese fertility pattern remalning constant from

——

—

1981 to 1991 -

The 1983 Chinese fertility pattern was used as a scenario because of its high
fertility level, the highest observed in China since 1950. The two scenarlos
dlm;red conslderably lﬁ thelr fertllity Lgvels. The 1983 Chinese fertllity pattern
has a total fertllity rate of 7.5 comp‘a‘}ed to the 1981 Canadian total marital
fertility rate of 4.4. For the Chinese pattern, It was assumed that the non
marital fertility rat_a are zero, unlike fér‘ thel 198& Canadian ‘casé In which the
total non marital rertlllty‘rat.'e Is 0.6.1. The higher averall fertllity rate In the
second scenarlo compared to the nrst.one Is also reflected quite v;«ell in thelr
respective age 'speclnc (marltal) rer.t,!llty rates, witﬁ one exce;)tlon - the agér;group

' 15-19 for which the Canadlan fertllity rate of 0.40 Is kigher than the

corresponding Chlnese fertlity rate of 0.08 (see Table 5. 3.).

Each -scenario of fertlility was run for‘each scenario of mortality so that the

* effect of fertility for different levels of mortality could be examlined.

Simulation Resulls

Ay

When the simulation Is driven forward under the Impact of fertllity, with
the .effect of mortalfty already realized, the average size of the househeold Is
abserved to increase. For the Initial period of ten years, the average size of the

., househoid Increases from 3.42 1n 1971 to 3.76 In 1981. For the next ten years,

1
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TABLE 5.3 Age-Specific Fertility Rates for Married and Single
Women, Canada, 1981, and China, 1963.
Marjital Fertility Rate Single Fertility Rate
Age =  —---mm---ssssseem———o—ooo-—s ||| ee e m e ———e——e——=—
Canada,l1l981 China, 1963 Canada, 1981 China, 1963*
Group
: (Scenario I) (Scenario II) (Scenario I) (Scenario I1I)
P
15-19 0.400 0.079 . 0.017 0.000
20~-24 0.202 0.348 '0.931 Q0.000
25-29 . 0.166 0.374 ) 0.036 0.000
30-34 0.081 0.326 0.025 ' 0.000
38-39 0.023 0.254 0.010 0.000 -
40-44 0.004 ‘ 0.108 0.002 0.000
45-49 0.000 0.012 0.000 0.000
Total
Fertility
Rate 4.380 7.510 . 0.605" 0.0090

*asingle fertility rates for Chinese women are assumed zero.

Data SOufée: Vi§a1 Statistics, Volume.I, Births, Cat&logue 84-205
. Annual 1981.

Stat{stics Canada, Intercensal Annual Estimates,

1976-1981, Catalogue 91-519.0ccasionﬁl.

China Population Information Centré (1984).

L
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1981 to 1961, fertility rates In each scenario were held constant, .from 1981 to

1991. The following are some of the observations drglvn from the simulatlon

results for this latter period.’

. In conformity with Kobrin's second hypothesis, the simulation results show
that fertllity has the effect of Increasing the average slze of the household,
irrespective of the level of mortality over which fertility Is superimposed. Under

the three mortality socenarics, the average size of the househoid increases from a

N .~ .

(Nxed) value of 3.74 in 1981 to 3.92, 3.87 and 3.83. respectively. In 1991 under the
fertility scenarlo [. Corresponding values In 1991 under fertility scenario II are
4.11, 4.04 and 3.95, respectively. Hovbevér. at low le;vels of fertijity, Lhe\three
mortality scenarios do not show a consistent trend (see Figure 5. 3.) whereas
under the high fertllity ‘scenarlo (Scenarlo 11), the three curves representing the

effects of different levels of mortality, show a consistent Increasing trend over the

entlre projection periocd. 1981 to 1991 (see Flgure 5. 4.).

5. 8. Househoid Formation: The Role of Nuptiality

\ <
In this sectlon, the microsimulation approach Incorporated one highly

schematlic rule of household formation, namely, the nuclear famlily household

which 43 assumed to be tled with the event of marriage. N

The Underlying Stochastic Process

»
N -

Once the birth gnd death processes have been realized, the stochastic

Y

process underlying thg formation of households s a household formatlon-
extinction process which s essentlally similar to the birth-and-death process. The

probability P, (t) would now refer to the probablm’ In a population.of K

\
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households at the Initial time, only k are observed at time t.

The Estimation of the Inpuf Probabilities
< A -

The microsimulation uses the age-sex specific probabllities of first marringe.
or of household formation, as the input to the model. These probabliities are
computed using the conventional method of constructing gross nuptiality tables,
‘in which the probabllities of (first) marriage are independent of the effect of

mortality (for detalls. see Wunsch and Termote, 1978). The marriage

probabililities for 1970-1972 and for 1976 that are used In the microsimulation

—

model are computed 1n Basavarajappa (1978). and for 1911 in Mertens (1976). As
In the two previous approaches, first Canadlan households are projected forward

from 1971 to 1881 under the observed nuptlality condltions In ordef to add a

fourth component In the constructlon of the observed distribution of Canadiang

households. For the sensitlvity anailysls, two nuptlality or household formation®
scenarios were allowed to operate In the household system for the period 1981 to

1991.

Two Household Formation Scenarios

The two [ollowing nuptlality scenarios were superimposed on the 1081

households obtained by simulating the inltial 1971 household sample fpr the

~

effects of household extinction, fndividual mortality and-fertility.

- )

Scenario I the 1976 Canadlan nuclear family househoid formation pattern

remalning constant from 1981 to 1991 . :

Scenario II: the 1911 Canadlan nuclear family household formation pattern
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remalning constant from 1981 to 1991

. N An tnteresting feature of these patterns Is that first marriage probabilities
for both males and females have Increased from 1911 to 1678. Theé increase is
concentrated primarily In the 20 to 29 year age group. For instance. the annual

probability of first marriage for a male aged 20-24 years has Increased from 5.8

per cent In 181! to 14.1 per cent in 1'976. A similar Increase, from 10.? per cent
to 19.0 per cent Is obtained for a female in the same age group. Another
Interesting difference between the two scenarlos Is that whereas In 11'911 the
female marrlaze. rates were higher than male marridge rates for theAage range 13

to 29, In 1976 they were higher for females o’nly for the age range I5 to.24. Th
\ .

nuptiality probabllitles in the two scenartos are presented In Table 5! 4.

—

Simulation Results

v The event of household formastion, which Is tled to Lr{e event of marriage.”
has a dlrect Influence on average household slze. As the frequency of new
households Increases over the simulation period the proportion of smaller

households Increases correspondingly In th,e populfation. thereby decreasing the

average size of the household. Note, for example, that average household size

‘ falls from 3.42 in 1971 to 3.1 In 1981 under the Impagt of observed nuptlality,
conditlons. The fall Is greater under the first scenarlo, from 3.1 in 1981 to 2.88 In

1991, than under the second sceparlo. from 3.1 In 1981 to 2.75 In 1991 (seé,

Figure 5.5).

8. 9: Discussion

Al

Using the notlon of the household cycle, 't.he reae'a(ch reported in this
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N
TABLE § 4 Age-Sex Speciflc Nuptiality Probabilaities,

Canada, 1970-1972,°1976 and 1911.

Probability cof getting married in a year

Age o _____ 2 e e o e e e e e
Group Males TFemales Males Females Males Females

: TT1870-19727 77 TTTTTIgSeT T TS 1511777777

< JUSRN
I5-19 0.013 0.049 0.003 0.030 0.012 0.047 ‘.',:y
20-24 0.113 0.142 ‘ 0.141 0 %30 0.058 0.109 ‘3
25-29 0.128 0.109 " 0.154 0.133 0.089 0.110 '
30-34 0.083 0.063 0.089 0.065 0.080 0.067
35-39  0.053 0.038 . 0.047 0.036 0.056 0.037
40-44 0.029 0.023 0.031 0.021 0.047 0.026
45-49 0.019 0.012 0.019 °  0.015  10.040 0.014
50-54 ° 0.014 0.010 - 0.011 0.009 0.000 ‘0.000 “
55-59 0.009 0.006 0.010 _ 0.007 0.000 0.000
: .
Data Source: Basavarajappa (1978) and Mertens (1976)
* 4
) A J
¢

€
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chapter has extended Kobrin's demographic hypotheses about the relatlonship

between the mortallty and (‘ertlllt&’ o‘wthe Individual on the one hand and the
average size of the household on the other. In particular, her hypothesis ahout the
relattonship between mortality and average %ousehold size Is reflned to make it

consistent with the formal demography of the househald.

.
~ . 4

Simulation results show that housetfold extinctlon leads to an Increase In

the average size of the household as IL leads td the elimiffation of smaller

AJ

households from the populat.ion. Kobrin's first hypothesis is consistent with our
findings. On the other hand. when the' household 1s considered as a group of
indivlduals any of whom‘ m-a.y &le during a glven year, the average size of the
household declines prjmarify as a result of an Increase In single person households.
Fertillty and housého}d formation. when Introduced sequentially Into the

microsimulation. have the pppéslte effect, on -thre average slze of the household.
:: b I/‘:, - N
Whereas ferlllltg:.iea,qs'/to an increase In th® gverago size of the hoysehold, as

- - -

expected og_ftﬁe é)asls of Kobrin's Second hypothdis I, household formation

e

ba.sed_»ﬁn nuptiality leads to its declln.e: the higher the level of fertility, the higher

-
-~

-

-the growth of the household: the higher the level of nuptiality. the greater the
number of new (gmaller) hcuseholds formed and. therefore, the smaller the
average size of the household. The results are ba’:,ed_ on Lh.e average of ten runs in

* each case. .The standard errors of these sample averages are not computed.

However, the trends of different *household parameters remaln consistent across

three or four simulation runs tn different cases. Also, the variation ln average

household size across the simulation runs in a given case Is quite small Indicating




a good degree of rellabllity of estimates.
~
‘ »
=z < .
- / . >
- = [,
: 4




CHAPTER 8

CONCLUSION

8. 1. Summary

-

This dlssertgtlbn\h;s focused on the formal demographic aspects of
household organlzation. Based on earller research, it was argued that the
demograp.hic‘ factors act as constralnts qn the parameters of househoid
organization, such as the average size of the household and the composition of the
household. The soctocultural factors, on the other hand., Impinge on these

demographlie constralnts to yleld the household organization that is actually

observed in the popuiation.
Detalls about the contents of each chapter are summar!ized below:

Chapter two reviewed the United Nations' definttion of the houschold and

basic concepts In formal household demography. It then discussed the
characteristics that distingulsh formal household demography from conventlemal

formal demography of the Indlvidual. A review of the United Natlons deflinition

of the household showed that though this deflnition Included the concept .of

-
)

household formation, It made no reference to household extinction. In this sense
. o} - -

thl; deﬂnm‘on was consld.ered Incompiete. It was argued that the omlsglon qf" the
concept dl household extinctlon from the basic deﬂnulqr? orihé household was B‘.
serfous matter, at least from the pers‘pecuve of the complete and adequate
modellng of houSehold organliatlon. Onc¢e the concept of household extinction was
taken Into account, it became I.mperatlve to tal?e Into .cgnsid'ératlén the notion of

¥

the household cycle, and It was argued that this is ihe core concept in the formal

»

106
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demography of the household.

From -th!s polint on, this dissertatlon. focused on modeling the householdﬁ
cycles The rest; of the second chapter provided the proximate processes of ﬂs.slon.
fuston. and nssiqn-ruslon. that lead to the formation, growth. gnd extlnctfon‘of
the household. Thgt the household should form the ‘bastc- unit of analysis in
formal househo}d demography has also been stressed here. Ii was, however.
pointec-l‘c;ut that the focus on the household as a unit of analysls {n formal

household demography did not mean that thé lnéivldual was not to be considered

at all. Rather, Individual iife historles are very much part of household modeling

-~

to the ‘ext,."em,- that they are encompassed by the househ(k:‘;cycle of their
affijiatlon. Even though such modeling mus{-necésgarlly take to account the

beginning and end polnts of the household cycle, the anélytlcal attempts in the

literature have not shown an éxplicit recognitlon of this fact. Two approaches to
L4

modeting household units were ldentified in this chapter. namely, the Individual

“~

tagging approdgch and the household marker approach. In the final section of the

chapter, it was polnted out that the use-of the household'cycle in household

\

demography’ represents Its distinctlve feature as compared to conventional

\Ilndlvldpa} demography.

”

'('Zhapt.er three of this dissertation provided a critique of measures of the
average household stze-Tor three types of household organization: th® nuclear
family, the extended familly households type I and II. These measures which wefe

used by Coale (1865) and Burch (1970) In the case of the stationary or the stable

population case were glven compiete formal expressions In this chapter: An
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— ’

aésdn{ptlon reTerring to the case whgn the ego’s mother dies prior ta ego's
marriage in the case-of the nuclear famlly household that hﬁd been overlooked In
Burch's (197Q) and Coale’s (1888} studles was also ldentifled In this chapter, A
new measure of the extended famlly household type II was also rormu.lated in thils

chapter.

Chapter fout first formalized Ryder's model of the household cycle in the

case of the nuclear family household., and then extended It to two cases: the

extended famlily household cycle with a foster mother and the extended family
househo!ld cycle without a foster mother. In the formallzatlon and extenslon of
Ryder’s model. the probabllities of various events occurring within the qousehold

were expressed In Ahousel;old durations rather than }ust In terms of agés and

- -

marital durations of individual household memberd. In each type of houschold
cycle; measures of average household slze were developed In terms of demographic
parameters such as gross fertility, expectation of life, age at household formatlon,

and the net reproduction rate. This chapter also provided partlal derlvatives of

¢ v

the average slze of the household with respect to the gross level of fertllity and to

E)

the net reproduction rate. “The results of these developments were lllustrated for

the three types‘ of docleties: high equiltbrium, dtsgqulnbrlum. and low equilibrium

"

- The resuits Indicated that the average slzé“\qf' the household was highest In the

) : .
’ A\

disequilibtium Ssoclety, -irrespective of _Lhe' type of ‘the household struc'ture

) . Vo
prevalling in It. Furthermoge, the grqs'e level of ferliHty was found o have only a
e b DR 2 U - . : .

- - . l\v" . 1 . .
minimal differential effect acroes the three societles In the case of the nuelear

. . Vo N -
-

family household cycle. The gross leve| of fertilily- was Observed to have the

. ’




.
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greatest effect on the average size of the extended faml!ly household without a
foster mother. Finally, the nuclear family household cycle In the high e'qumb'rr.um .
soclety was found to be most sensitlve to changes In the net reproductlve rate.
The average size of the extended fdmily household wltho-ut a foster mother was
also consplcuously sensitive to the gross level of fertility sacross the three

scenarlos.

—

A demographle microsimulation of Canadian househélds was developed In
Chapter five. This approach to modeling, as was argued In the cha;ater. makes
more reallstlc the analytical one-sex based models of Chapters three and four.
This chapter has modeled the demoéraphlc component of the Canadlan
househol&. Three demographlc processes assoclated with the household were
modeled In this chapter - extlnction, growth, and formation. F\Itst households
were projected from 1971 to.1981 under the observed condlilons of househgl&
extinction due to mortality and tfien this projection was carried to 1991 under
three different scenarlas of risk of household extinction: the }980—1982 Canadlan
extinction pattern. the 1930-1932 Canadlan household ea}c‘lnctlon pattern, and the
1971 Indlan household extinction pattern. A simllar procedure was used with
other demographlc processes that were subsequently Incorporated lto the model
in the fol.lowlnz sequence: lndlvldus.ll mortallti. (individual) fertility., and
household fo;matlon. Just as In the case of household extinctlon, three scenarlos

of Individual mortality were ln;;oduced Into the simulation model. the 1880-1982

-

Canadlan mortality pattern, the 1930-1932 Canadian mortality pattern, and the

1071 Indian mortality pattern. In t.he'ca.se' of fertility, however, two scenarios
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were used: the 1981 Canadlan fertility pattern. and the 1963 Chlnese fertility
pattern. Simllarly, In the case of household formation. or equivalently. In the
case of nupth:l.llty. two scenarios were considered: the 1976 Canadtan nuclear
. Tarﬁlly household formation pattern'. and the 1911 Canadlan nuclear famlily

. household formatlon pattern.

In each case, the stochastic process underlying the reallzation of

demographlc events was spec:.med along with the procedure of gstlmatlng the
Iaput probabtlitles. The simulation results obtalned from these procedures are
very lnter_estlng Indeed. They were further discussed In the chapter with reference
to the testing of Kobrin's modifled -hypotheses descrlbeﬁd In the beglinning of the
chapter. Kobljln's two h_\,';:;otheses about the rgllatlonshlp between househoid
e'xtlnctlon and-‘j'fenlllty on the one hand, and the average slze of the household on
the other, was supported by the simulation data. Howgver. .an Interesting and
_counterintultive finding of the simulation model was that mortality has a dual

effect on average household size. On the one ‘hand, household extinction. per se,

resuilts in an lncrease in average household-slze?because smaller households have a

higher probabllity of extinctlon than larger househoids, hok.ﬁng other factors
. constant. On the other hand, the mortallty Jf the tndividual, independent of
household extinctlon, leads to a decrease In ‘the average size of the household.

These results Indlcate that the overall Influence of mortalty on households would

- depend on the pet outcome of these two contradicting effects at the two levels of

analysis - the household and the Individual. ‘ The simulation resglt,s orr the
. . \ . ‘
relationship between fertllity and average household size, and that between
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household formation and average household size were in the expected directions. _

8. 2. The Sallent Contributtons of this Dissertation

The following polnts summarlze ‘the contribution of this dissertation to the

existing lterature. “ \

1. It ldentifles the household cycle as the core concept of the formal

demography of the household, ‘ ) .-

2. It Identifles and provides analytlical definitions of the proxlfnate processes
- the fisslon, fusion, and flission-fusion of househoids - that govern the slze-

distribution of houseﬁolds and. therefore, t.hg average slze 61‘ the household.

3. Cross-sectlonal measures of the ave;age slze of the ho_uséhbld ‘are
,crltlcally-abpra_lsed., Complete mathematlcal formulas of the average size of the
household In the case of t..re nuclear family household, the extended famtly
household wltﬁ a foster mother, and .the extended famtly householci without a

foster mother are provided. In additlon some impllicit assumptions In the use of

these measures are also ldentified.

4. A new measure of the average slze of the extended famtly household cycie—"

type I 1s formulated in chapter)& * o

*

5. Ryder's (1975) formula of the average size of the nuclear family

-

household Is formalized In terms of the gross le»:el of Tertifity, net repréduct.ion

‘

rate, and probabllities of survival., The various demographlc parameters are

expresaéd In terms of household durations as well as ages of indlvidual household
) o

members. The results are discussed with reference to the three types of socletfes.
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p 8. Ryder's formula of the average size of the nuclear famlily household s
[

7 extended to two types of household cycle - extended family with a foster mother
]

¢« - and extended family without a foster mother. The results are discussed for the

three types of socleties that he describes.

7. Kobrin's-(19768) hypotheses about the relationship between mortality and

fertility on th one hand, and the average size of the household. on the other are
- ¢ - %

-~

extended lp order to make them consistent with formal household demography.

that Is, with the household cycle perspective.
' -

4

8. 'A demographle microsimulation model of the household cycle 18 developed

with special relevance to the Canadlan case. *

8. 3. Directions for Fuiure Research

The research on the demographic aspects of household organization In this

EY

dissertatlon has focused on some very 'preUmlnar&' work .In_formal household

demography. Several“poeslbmt.}es exist for bullding on the research developed In.

\‘»
.

t,hlé dissertation.

. N

1. A general soclocultural as well as stochastic theory explaining-the fisslon,
fuslo‘n. and Msslon-fuslon of households can be developed:from this dlssertation.
..

2. The models and measures developed In thls research were based on
v .

»

: - ) C o m—
varlous assumptions which could be relaxed to make the exlisting models more -

.

3

generalizable. More varleties OY household orgamlzationgfor example. could be

modeled uslnz t.he analytlcal /hpproaches ‘developed in this dlmenstlon In

addlt.lon. ore tould derive average household size mnieasures uslnz nonstatlonary

- - ! - . .




113

-ty e ]

models. »

-

3. The sensitivity of average size of the household with respect 1o mortality
could be computed by uslng the various formulas for the average size of the

household that are develoﬁed in Chapter 4.

»
*

~4. The mlicrosimulation model of the household c¢yveile has considerable

potential for further development There is the need to lncorporate more
\demographlc variables such as dlvorce and remarriage which, In adzi!tion to
household extinction. i‘ndh‘ldual mortality, fertllity, and nuptiality, also Influence
household organization. In additlon. the work done In chapter five could be
repllcated with more scenarios. and more parameters of the household
organlzation such as the proportion of consumers to earners within the household
or the size-distribution of households. One could also us;mlcroslmulatlon to test

BeaxUét's (1978) finding that household and famlly projections are most sensitive

to population growth and changing age structure.
' Y

5. Using the methodologies developed here. ome could exafmine how changes

In demographlc parameters Influence not only thg household cycle but also some

of the sociceconomlc vartables assoclated with it such as Income distribution.

4
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APPENDIX

FORTRAN Program for the Microsimulation of Household Cycles




Note:
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In developing the microsimulation model, I have
h§ed a combination of SPSS and FORTRAN routines.
I am currentlyv preparing a FORTRAN program for

the microsimulation of household cvcles. Please

contact me for details. .
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