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ABSTRACT

The quantitative model presented in this paper employs 5
~estimated equations involving fertility, female employment, age ~
at marriage, husband's income and family income as endogenous
variables. The model features a threshold hypothesis apropos
fertility and wife's employment: the marginal effects of income
and educational level are positive or negative depending on
whether or not these variables fall below certain thresholds.
Empirical verification was focused on a cross section of households
drawn from the 1973 National Demographic Survey. Separate para-

. meter estimates were done for an all, rural and urban samples.

The findings for %he all and rural cases showed education
of the wife as a key factor in lending a negative effect on ferti-
lity beyond certain income and education thresholds and a positive
effect on the wife's participation in market activities above an
income threshold. The findings highlight from a policy viewpoint
the need for pushing the education threshold to zero such that
more years of schooling will invariably lead to lower family size
and increased market participation of the wife. For the urban case,
we are led to conjecture that the negative marginal effect of edu-
cation on fertility is felt at lower years of schooling than in the

rural case.
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The aim of thls paper is to repllcate and extend a pre-

vious study (Encarnacioén 1974) by using a data flle from the 1973
gg;iqna;anemographic_Survey;(NDS)L? To account -for-interrelationships
?eggeaghmarital_fertility,;female;employment,.feﬁily»incame:and ST
wife'gueducation, we construct a recursive model involving:five: -
estimgted equations with a measure of fertility, husband's income

and family .income, the wife's -age at marriage and her employment
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In that earller study of quantlflable determlnants of
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marltal fertlllty and labor force partlclpatlon in the Phlllpplnes,
:Encarnac1on (197&) tested the hypothe31s that the marglnal effects
‘mof famlly lncbme and of educatlonal level on fertlllty are positive
or negatlve dependlng on whether or not these varlables fall below
or “above certaln thresholds:i 1f we suppose a sub31stence level of

famlly income below which the health of the mother must be deemed
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substandard, uiedhg levels of income”ahd more yearshof eohooling
of the wife below an:education ‘threshold efiable her to gain better
health and thus would have positive marginal effects on fertility;
beyond the thresholds, higher opportunity cost of the:pdrents! time
is llkely to 1nduce a negatlve substltutlon effect whlch outwelghs
a poeltlve 1ncome et%ect;‘ - L . ,
T . G et T Y el P e Al
‘wtﬁéhith?regardﬁtoﬁlabor force partioipation;“thé“hypotheéie
was that the marginal effect-of education as a préxy for ‘the wité's
earning power is negative ‘when the husband's income ‘ig below &
family income threshold: : More hours'of work would be supplied on
the market by a woman if her earning power is’lower, sinde the’
family as the decision-making unit would attémpt:to”reaoh'the"sub-
81stence level of 1ncome. Above the threshold the marginal effect

could well be p031t1ve because of a domlnant substltutlon effect
NI N .

1n favor of labor supply to the market. Us1ng a sample drawn from

i

the 1968 NDS the emplrlcal results supported the hypothe31s Some

aspects of these flndlngs for the Phlllpplnes appear to be in con-

_trast to those found 1n developed countrles, but only hecause 1n-1‘

comes are hlgher in the latter.

(ISP IR .0 R BN . ‘ IR [a

Cross-section studies of fertility behavior in developed.

oountn;es typlcally .point to:a negatlve relat;onshlp between famlly

3r o

size and 1ncome, although Beoker (19600 argued that one should

expect a positive relationship between income and fertility if the
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“level of‘contraceptive’knowledge is held constant.;' Other studies

following -his have concentrated on explaining’the"obsefted'negative
association (seé, e.g.; Mincer 1963, Willis 1973, Michael 1973Y.
One- Fihding running through thesée studies is thée presence of'a '
large negative price or cost effect dominating a pesitiVe'inCOme"

effect in the demand for children.

et

”~Tﬁe5é%iden0e from time series also shows an inverse rela-
tionship bétween fertility and per capita income in'the econdomically
- develdped parts’ of the world. Since growth it peal”ihicomeé is usually
' aédémpanied by growth in real wagés, this-empitical result®is in-
terpreted as indicative of a stronger Substitution effect’against
children. -Within a demand-analysis context, an increase in'wages

represents an 1ncrease in the opportunlty cost of parents time

L I cL LT

spent 1n Chlld rearing (especlally the wlfe s) The negatlve
LYt W rEn FEDST XN S0 T EVAES BUSEIEIC

assoclatlon between income and fertlllty reflects the presence, 1t

.................

_1s argued of a substltutlon effect whxch outwelghs the 1ncome

ISR J\.’

effect. -

LT RS S

-“8imilariy; “a negative correiation is found to-exist between

VU liyiFe'd education and Fertility across households. If heuSeh01ﬂ":}

decisions’ pertirent to fertility éan‘be orgahized along'a time allo-
cation frdmework,; the' cost of time Hypothésis iy appear to be'a ™
- plausible‘ekplanation.” This argues that’méré years of schooling,

dther things equal, is associated with a highér opportunity cost of



women's time in"terms. of market earnings foregone. This raises. the

yelative: prlce of children who are assumed to be intensive.in the.
mother's time; thus imparting a substitution effect away from
children.. (Other hypotheses to explain' this negative correlation”

betmeenifertility and education will be .reviewed. in section 2.) .

\///;hese findings for developed coﬁntrles do not seem to hold

when- incomes . are below subsistence levels. : Encarnacién's findings

~;for;thevPhilippineSr(1974);shewed-support?for the hypothesis' that:

v- -below. subsistence levels:and-at-a low educational level of the wife,

the marginal effects. of in¢ome anduyeans_of.schooling'onrthe:number

’

of.childrenmever,bornvareépositiveuw~Thejsignificant;and negative

influence of: education is felt only beyond a-certain threshold,

Regardlng the labor fbrce part1c1patlon of marrled females

in modern economles there was 1n1t1ally an apparent contradlctlon

, . -
R Ry

between the ev1dence from t1me serles and that shown from cross~

sectleﬁ‘data. In the Unlted States for 1nstance hlstorlcal ev1dence

showed a continuing secular increase in participation rates of fe—

:amales,slncluding‘those:married, along: with-a growth:in real income

(Mingerw1962, P. 64). . However, there . werercross-section. studies: involving

--areal;and. family income data::regressions-which showed a ‘negative
relationship. between income.-and laboriforee-participation'of married
females. .. Mincer's studyu(1962)xwasqaneattemptvtozuncoveruthé,reasons

:behind the:obsenved negative assoeiation: in eross=section data and



reconcile the.apparent. contradiction. .“By incorporating a price

variable in.addition to an income variable to capture the opportunity
cost of the wife's time spemnt in nonmarket activitiesy the empirical
results from his cross-section estimation showed aZpésitive price
effect on labor supply which outweighed the negative income effect.
He also found that the negative relationéhip’was' caused’mainly by
the transitory component of current income and when”remoyed, as in
long-run time series estlmatlon; thellnverse relationship between
income -and : labor force participation téndeq- to 'disappear. Other

cross-section studies.following his also Huggest a positivé refation-

ship -(e.g. Cain-1966, - Ashenfelter:. and Heckman :1974).. SR
A e e e s

For the Phlllpplnes, Encarnac1on (197u) found ev1dence

LN ciatia g . SRR LTI BT S PR

that at low income levels, the marglnal effect of more years of _

e EBST L Lml v i

schoollng of the w1fe on her labor force part1c1patlon 1s negatlve ;//
whlle the p081t1ve prlce effect (w1th educatlon asa proxy for

R ST L i Snsh 013 Lk L

earning power) is observed only beyond a certaln 1ncome threshold.

T TITES AR BT B S Y slE T AW e . [t EOTM T BTN CORA

The paper proceeds in Section 2 with a brief survéy of -

various economlc hypotheses regardlng fertlllty and labor force

.;-----r~-~r’ B LN TR N s","
- : /. . P R S »

partlclpatlon and draws from other related studles whlch suggest

SRS b AERSTORNT IR PO TR ROy

(a broader framework to account for these aspects of household -

sop oyt o foe o Loy RN N B
behav1or 1n the Phlllpplnes. The threshold hypotheses that we want
i Lt W DN s

to test are also dlscussed. Sectlon 3 dlscusses the data and

- : ; - g i ! N
x,[_, [N :.. z FRRSORIS A it i RPN N A e




- 6 -

theofistation used.” Section 4'presentS"alsimﬁltaneousbequation
-~ model the regression results of which are given in;seetion 5.

- Section 6 makes some concluding remarks and suggests some areas
for* further résearch’

Cant AL ed B

2. Theoretical Consideradtions:

2.1. Fertility, Income and Education

The recent economic literature ‘analyzing fertility is an
‘application’ of the theory of consumer behavior to the demand for
children. The point of departuve for this approach’ is the view

that the household as the relevant dec151on-mak1ng unit, maximizes

a utlllty functlon whose arguments are chlldren or chlld services
and a comp051te of other goods subject to income and tlme constralnts.

Thls approach whether formulated in the class1cal way or 1n the

NS

household productlon functlon framework of Becker (1965), leads to

a set of testable hypotheses on such variables as fertlllty, income
and ‘education, ' - 1 . SRR

IO B . : .
ThlS ch01ce theoretlc framework of fertlllty behavxcr treats

RS
W L < carae 2

chlldren as economlc goods and p01nts to full -income as, the relevant

1ncome constralnt. The latter 1nvolves the household's vector of

wage and nonwage 1ncomes." Changes 1n the wage rates of some members

e

 of the household all other things held constant, can affect the



relative ‘price of ¢hildren. - Mincer (1963) and Becker (1965) pointed

out that the full price of children entails both direct “(such ‘a8
outlays for chlldrens s food clothes, etc ) and 1nd1rect costs
(e g opportunlty cost of tlme 1nvolved in Chlld rearlng) The»u
dlrectlon of the effect of a change 1n 1ncome on Chlld quanttty
cannot be deduced a Erzorl from thls economlc framework but would

depend on the sources and the relatlve strengths of certa;n prlce

.....

and 1ncome effects.

RYYEN AR SU T

"it The theory predicts that if the compensated chinge in~ =
income emanates from nonwork: income, then there will'bé a pure posi-

tlve 1ncome effect on child numbers. If the change is brought

i
IS5

about by a change in wage rates, prlce effects are, ;nvolved and the

Sind 4o .LI ST ~

effect on Chlld numbers would depend on the relatlve amount of tlme

the parents put lnto chlld-related act1v1t1es If Chlld rearlng is

‘ then there Wlll be a substltutlon effect away from chlldren.. Itf_

is usually held that the substltutlon effect 1nduced by an 1ncrease

-

in the w1fe s wage rate exceeds the 1ncome effect the assumptlcn

i

belng that chlld rearlng is more 1nten51ve 1n the mother s tlme

than her other act1v1t1es. On the other hand the substltutlon -

VAN

effect of an 1ncrea°e in the husband's wage rate is expected to be

weaker than the 1ncome effect lf he puts in 1ess tlme for chlld

”:" o L

- care than in his other‘act1v1t1es. In emplrlca;_est;mat;onftheﬂ ,



coefficient of;the wife's wage rate is expected to be negativey

‘while that of the‘husband“iSupositive.gf’ L e

To trace the 1nfluence of educatlon on fertlllty w1th1n

,‘.i:, IR AU R

an economlc framework several econonlsts in the last decade have

A

relled on Becker s formal model of tlme allocatlon as an analytlc

hivow i
framework (see, e. g., Wlllls 1973 Mlchael 1973 De Tray 1973 and

D e fr.o00~
Ben-Porath 1973) 4 There are three promlnent hypotheses in thlS

regard which carry implications about the possible effect of educa-
tion-on fentility;,:cost.of-time, cost of fertility regulation,

:#nd child quality-child quantity interaction.

The cost of time hypothe51s traces the 1nfluence of educa-

Yy e
o\:

tlon on fertlllty through the effects of years of schoollng on the

L,

value of tlme of household members. Several studles on human

Ar BT i S

cap1tal present ev1dence that more years of schoollng increase

o ER

one 's market product;vxty, money wage rate and thus money income.

et a pd

If chlldren are economic goods then there 1s an educatlon - 1nduced‘

e en.

'1ncome effect on the demand for chlldren. However, there is also a

N S S RNTL

substltutlon effect away from chlldren 81nce a hlgher wage rate 1s

Xt
nvicb o e PR

linked to a hlgher opoortunlty cost of one's tlme. It has been

argued thatmeducatlon also ralses one' s nonmarket nroduct1v1ty (see

Mlchael:l972) Oneve;pects ; feallocatlon in the:tlme of other

household members as a result of a chanée!;n theﬁyalue of t1me of‘
. oty i e

a partlcular member. ThlS depends, other thlngs equal on the relatlve



.. .stmengths of productivity ‘increases betweeri market ‘and nonmarket -

activities. -Consider the:wife as-an example. ' If the ‘effect of
more years of schooling is to raise her market more than her = *
nonmarket: productivity then she ténds ‘to reduce time’' intensive -

nonmarket chores. Children are‘typically assumed to be inténsive

in the mother s tlme. If no adequate substltutes can be found for

the mother s tlme in ch1ld care, then e expect a substltutlon effect
SRS o) ' [ PAEESS LR
away from chlldren. In emplrlcal verlflcatlon 1n the U S., the
PSRN B S ER s LR

rlslng cost of the mother s tlme has been the key explanatlon for
the observed negatlve relatlonshlp between educatlon and

fertlllty.

~ Another chzmnel by which education”ean possiBly affect '
fertility is its influence ¢n thé cost of ‘fertility’régulation.  If
fertility control is one of ‘the préductive détivitids'of the “house-
‘hold then education can affect this activity either by lowering
information cost or by affecting the maﬁgioalfPPOducfiVitykof e

various inputs used to produce a lower probabiiity'of“eoﬁeeptioﬂﬁv

Thus if more educated couples are faced with a lower, information.-

cost and are more efficient in the ggeﬁofhcgntraceptige7€éehpiqqe§,

these mean a lower cost of;fertiligx.negylation.ceteniéqgaribuag .
Faced with:th§§u;oqergco§t%mmopebeaugqted3oguples:ypuld;ohggseltop
produce a lower probability of conception. Over time, they would
exbeo%'iokef.feffifitﬁlxuxiterhétiveiy;'if ooe~ooﬁsiaers'a shadow

PRLS
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ppiegﬁfor,feptility'regulation"and defines the cost: of an-additional
child as equal to the cost of raising the child minus the cost of
avoiding a birth, lower. contraception cost raises: the cost .of an
additional birth and would lead to a, lower quantity demanded of:..

children, O B N S I T ERE I

e The link between educatlon and fertlllty has also been
FIaa :

ytraced through a chlld quallty quantlty 1nteractlon framework

r\x. :

(notably Becker and Lew1s 1973 De Tray 1973) By 1ntroduc1ng a

nonllnear budget consf;aln%uin a utlllty-maxlmlzlng model Becker
and Lewis derlved shadow prleea for Chlld qualdty and quantlty -
They show that the shadow price of child quality depends on 1ts own
price and menotonically increases.with child .numbers. Similarly,
ﬁyhe'ghadog:ggice,of.quantitdeepeQQs on its own price and is mono-
‘tonically related in the same, direction .with the level -of child -
qualinigwgeqoeiif_ap increase in .the parents' education lowers .the
price:of_child_gqa;ity,§!more educated couples will choose more
chjld quality.(which raises the shadow price of child quantity) ‘and
thus ‘less children. ~Alternatively, if thé price Of child numbers
‘goesiﬂﬁ;géthéﬁ?ﬁhe shadow ‘pricé of child quantity goes up inducing
a price efféct gway from'quafitity.'’ This leads to 4" lower pricé “of
child quality-and increasés the level of quality demanded.

The appeal of thls economlc theory of fertlllty behav1or ,
wobnrlo pooansd

lies in its analytlcal tractablllty and its capacity to yield
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..implications which are testable. . Its static formulation has its

obvious.limitations but;it has been .useful in pinpointing causeé .

.and effect relations among different sets of variables. However,

.. the pure utility-based.theory of fertility behaviow because of its

inherent..tendency to ignore health and biological .considerations

..and, socio-cultural -factors, is unlikely to.explain much of the

observed variationhipsfertilitynespecially among less-developed . :
countries. Easterlin (1975) has cited the tendency of economists

to ignore natural .fertility and has argued that in pre-industrialized
socigties, it is- the factors. affecting natural: fertility' that may
explain; observed fertility variations within' certain ranges. /'

Encarnacidn (1974) argued that below subsistence'levels of: income,

rising. incomes enable the:mother. to acguire better health:and up .

to some point may lead to a positive: income-fertility relationship.

Leibenstein (1974) proposed a broader soclo—economlc theory of

T

'fertlllty and argued that as development proceeds, "economlc changes

1,

: NSy \)‘J el : :
are accompanled by other changes whlch transform the 80010-cultural

3 P
i R

props to hlgh fertlllty" (p. 453) People move out of certaln
E TEEC ,' . A E S D IS Ul
soc1oeconom1c groups 1nto others each w1th 1ts own consumptlon

s P

standards. Lelbensteln also noted that "to undertake commltments

T - P . ERFEN

to support one' s famlly at a certaln standard may 1nvolve a target-

oy [ ER o (oot

'orlented behav1or pattern and a sense of 1ncrea31ng marglnal

’.:;n o7

utlllty untll the target is achleved" (p usu) ,
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»t " A theory of fertility behavior extended to include supply-
relevant factors and socio-cultural considérations may provide an
analytical base for the hypotheses that we-want to test. There is
‘a threshold ‘level of income such that below it, the effect of rising
ineomes.onufertility”isapositlve?* As living standards improve: '
below the threshold, the mother has better nutrition thus heighten-
ing her natural fertility. Moreover, the probability of stilis >

births:.and miscarriages is relatively(high at low income levelsand

- . faced with these prospects a.coupleitends to have little motivation

tOwlimitvbinthst/’Above‘the:threshbld;fthe expected effect of
rising.incomesﬁcould‘well«be negative. Confronted with new con-
Ssumption standards, there. is a tendency to:increase expenditures
pex; child; and the effect -of rising income would be to induce.a

_substitution effect:against: children.

A corollary‘ hypothe51s that we want to test 1nvolves the

N#effectswof the w1fe s years of schoollng on fert111ty°t there 1s.
iad;o;lltetlve dlfference 1f her educatlonal level falle below or‘
above é certaln threshold At low educatlonal levels‘vthe famlly
o 0 A PO T R ] JRCE i
is llkely to belong to a low 1ncome gfoup even 1f the w1fe works.
Pt LA AT g o . TR ; AR Fayee oo
In)soohvenvenﬁlro;meht her educatlonal level may have llttle
R T e . iir o SO
addit;onalhfelevance to fertlllty except 1neofar as more schoollng
has aﬁ“éf%ééé on better‘health practlees thcglln.turn leads to )

@ . g . y~:—x,-.
,.\»re h : i RIS :

higher natural fertility. At hlgher educatlon levels and hlgher income
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levels above a subsistence  level, we expect that the effect/'of more
years®of schosling is‘a higher opportunity cost of the wife's time
in terms ‘of foregonie earnings and this should have a negative effect
on fértility.  “In brief, the hypothe51s is that thebe is 4 thpes-
hold fevel 6f thé- wife's educatlon ‘such that beldw it the effect
of fiore ‘years of schooling on fertility is positive (or possibly

zero) while above it the effect is negative.

2.2:'Lab®p ‘Force Participation, Income and-Education " -

‘ An analy31s of market 1abor supply prov1ded by marrled
BER D "l/'_f\ 15 o

women whlch extends the tradltlonal work-lelsure dlchotomy to

R TR EIDLETRE 3

1nclude tlme for housework may prov1de p0531b1e 1ns1ghts 1nto the

o A PR L

work-deCLSlon of the w:fe. In thlS broader framework 1n1t1ally
“;ugé;s;;é by ﬁiocer (1962), 1t was argued that if hours spent 1n the
market is to be derlved in a res1dual fashlon one has to consxder
noét just “ieisure" but hours spent in housework as well. As
tormut¥ted by Becker (1965), the househdld maximizes a utiiity
futictiofi“subject to prodiction-and time donstraints. Thé maximiza-
tion procedure yiélds &s an eqiilibrium condition the marginal cost
of'a commodity (which involves time in cohsﬁmbtion‘*éna'broduétioﬁ)
7”a§7the'3ﬂm’of3difeét outlays-(i.e. cost”of ‘market ‘goods) and “in- -
divedt costs (fovegone éarnings). Indirect ¢ost'is further divided
::'into’ that resulting from the alldcation of goods and that resulting

B VY P PP Co S e L. H
L S L at L TN . P . z Ll L
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.from;the allocation of time. This framework has:been used: to;:- -

analyze the possible effects of .income or earnings,on labor force

..participation. If the income'increase is due solely to an increase

in .nonwork income, there is no change in relative prices and:there
will just be a.pure income effect on the consumption of all normal
compodities. Hours of work yogld»decreaee since total hours:speht
on consumption would increase., On the other hand, achangé:in
earnings or wage rates would affect relative commodity prices since
different commodities would involve different levels of .foregone

earnings. There will be a shlft away from tlme-lnten31ve commodi-
}’ s ‘—L:“"

ties if theve is a compensated rlse in earnlngs. A shlft away from

FATTTY iy PRI £

those commodltles would result 1n a lower amount of tlme spent in con-

AT ) : Lo . '-:.,:"— wi Loy

sumptlon and thus an 1ncrease in the tlme spent at work. The net

PP “ I “ AN

effect of an income change on labor supply would thus depend on the

EECHR R . = ,r

resultant of the two opp081ng 1ncome and substltutlon effects.

There..is an.emphasis above.-on. the role played by marginal
considerations in determining the allocation:.of time among various
-activities. Such .considerations would not seem to be, unreasonable
+in the .decision-making of families at above-subsistence .income . : -
:devels. However, -the . -situation may be:quite different. in.the case
of. families at below;subsistence levels.. We expect:that the smaller

;»48: the husband's income:here .the more. likely is:the:wife going to

- Work.: - Additionally, the:wife;is more likely:to work. if her education

level. is lower (because her wage rate is lower), simply in order to
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increase-family income towards the subsistence.level. - Beyond this
target level of :income,: it could well be-that the substitution =
effect ipduced by an increase in the. wife's wage rate against time
intensive commodities will outweigh the income effect. : Our hypo-
thesis, therefore, is that there is a:-threshold level of .incomé
such :that. the effect of more years of: schooling of the wife (as'a
proxy. for her earning power) on her decision to:.work is negative .
when the husband's income is below, the threshold.: . Above: the thres-

hold, it could well be pOSlthe.

; : . R RISt
:.4 \»~ {_‘7.7_'!_ o Lo L : -

3, Data and Notation
PRUS ST Srudiere o : SO maedalany

i Our sample is drawn from the 1973 National Demographigq:::
Survey, a.patigéwide stratified random sample of 8,434 househalds
Which:eontains economic and demographic informationat-the house=:
-hold .and individual levels.. .. .. ::.: . .. TS BT

AU AR S

To test the hypoth;ses dlscusséd in thelprécedlng sectxoﬁ,
our sample is limited to single-family households, consisting of a
couple and any unmarried children living with them; possibly in-
cluding unmarriedinelatiyesgbutmexcludingrpanents~orwgrandparent§‘
of .¢ither spouse, . The wife was married only once with husband pre-
sent and was under 45 years of age at»the timq:ofythglsgrvey. We

included only households which yielded full information on a set
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.of variables pertinent: to ‘the.study,'e.g. educational levels Sf
the ;husband .and wife, incomes of the husband:and wife, dge of wife
‘and husband, number.of children born alive and work status of the
wife.  This selection?pﬁocess yielded 2;342'dbserafions of whikh
682  axe. urban and 1660 are‘rﬁral.gj This sample pos¥sibly comes: "
closest *to' the theoretical -constructs of a model” of household bek'

havibnvwhere%decision—making»pertaining to family' size and 1labow'<

- force participation rests mainly on'the couple, ~ il i

A similar selection process was used in.(Encafnéciéﬂ”i;7ﬁ)
and Table 1 presents a comparison of the mean values of certain
variables. Table 2 gives the wife's age—distriﬁﬁtion for thé 1968
and. 1973 surveys. 'The distribution’shews a lbwéf'mean’age of the
wife for 1973 as compared to 1968 “Fbt 1973, the mean age is '
about 30 and for 1968, it is approwimately 34. This age differerce
partly serves to explain the differences in some of the mean values

of certain variables like the number of live births‘the woman has

¢4 The variables and their notations follow :

AM = -age ‘of woman whéﬁushéfgbt‘marriéd;*in'years

. "CWK = 11:if the woman hélongs to age-dohort K' and” 0 otherwisa"

SRR ¥ ST I
where K is coded as
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age 15-19 N PRI
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age 20-24 P
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M,age 25-29
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age 35-38 - o

o

cage L4o-4y - . : e o [

{CW} s (cws cwe CW? cws cwg)

EHK =1 1f the educatlonal level of the husband is K and
0 otherwise, where K is coded as. -

0 = no schoollng

- 1= flnlshed l to ) years of grade school
Blodpooey Ly IS OES ST
2 = flnished 5 to 7 years of grade school
FRSY2 (e EXBNR I B FE ESTPETECL 8 B R
3 = finished 1 to 3 years of hlgh school _
LT RSN ?‘,\n’;; BV s

hlgh school graduate

-1:»% Decimpgrel oo FEcthe LS A DO s PRI AP S P

5= flnlshed l to 3 years of college

4LW¥ college graduate

S T : Ll e LSSt E ESTol

(EH1, EH2, EH3, EH4, EHS, EHG)

{EH}

EWK

1 if the educational level of the wife is K and 0 other-
wise, where . K is coded as in EHK =

SoTAE PERTIINE N K 3 D T O S CO 0 D S 2 S R TS E AR P

= (EWL, EW2, EW3, EWG, EWS, EWG) .
RIP Lo RS R0 F SR A SRS R P RS
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EWN - r,‘.min(,o’. E‘w( (r 1015) . e ,',’.-'f:"-,.’ . ; ,\ v.{,';. fo s i ey e
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EQ

annual family income, in thousand pesos



FYN = min(0, FY - 2,5)

FYX = max(0, FY - 2.5)

KH = age-cohort number of the husband which takes values 4, 5,
6, 7, 8, 9, 10 where 4 is for age 15-19 and 10 is for
age u5 and above (ef. the coding for CWK) .

LPD =1 if the wife is working and 0 otherwise.

LOC =1 if location of residence is urban and 0 if rural

NB = number of children the woman has had (llve blrths only)

YH = annual income of the husband in thousand pesos

it

mln(O YH - 2 5) a

YHN

YHX max(0, YH - 2,5) ~ubon

The income threshold that we assume corresponds to a sub-

I

sistence level of 1ncome. In (Encarna01on 197u) the threshold

‘\ . j
value was 1.5 thousand pesos a year. ThlS represented the annual
wage income of a worker earnlng the dally mlnlmum wage and working

R i

250 days during the year. For thls paper we adjusted for price

changes between 1968 and 1973 and used 2. 5 thousand pesos a year

as the income threshold. This appears as the constant in the

variables FYN, FYX, YHN, YHX. 3 S PPN

RTa RN ; I : C o} O R T T U S P F SU T I

In the previous paper, the ‘education “threshold Was obtained
by taking the partial derivativeslof‘férfiiity‘and”labor‘forCeipar-
ticipation functions (with a quadratic term for BWf;with'respect”to

E¥ and equaiiug them to zero. A threshold value of 2.75 pesulted.

T,
GTE LT L,
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Initially we tried the same threshold value With the 1973 data but
results were not significant. After some experimentation, a thres-
hold value of l.S.appearedﬁsuperior;i To rationalize this, it can
be argued that in the course of economic development there would be
a secular rise: in the years of achoolinggfand a movement: of house-
holds from one socio-economic group-to another (Leibenstein 1974),
while the consumption standards of one are’' likely to have demons-

tration effects on others. The use of contraceptives is!a case in
point. Over time, knowledge and.use of contraception is'likely to
spread from high-income to low-income groups. * With government
intervention the Process may be speeded up: ' Between 13968 and 1973,
these factors could have contrlbuted to a lowerlng of the educatzon

HoiFon

“threshold w1th regard to fertlllty

- DUEE T Yo

4 The Model

To quantifyiinterrelationships among income, educdtion; -
fertlllty and work status of the w1fe we cons;der a s1multaneous

equatlon model 1nvolv1ng AM YH LPD FY and NB as endogenous

2 U IR (0 cainh TR

varlables., In the absence of an exp11C1t model that ylelds func-v

S RTTI AN SRS FX0

tlonal forms, we assuma"llnear functlons. The model 1nvolves 5
estlmated equations and 6 deflnltlonal equatlons, where a varlable
to.the left of ‘a colon is: taken .to be: a.linear function Gf the

.Variahles>qq-the night. - 24 - coomhts pey e Y

PS5 ]



;oo e (1) AM o {EW} ,-LOC. s ot - S R ST
- (2), YH .: {EH} , KH; LOC
(3) LPD : {CW} , YHN, YHX, EWN, EWX, LOC
(4) FY : {EH} , KH,. LOC, LPD ..

¥+
.(5) . NB.-: {CW} , AM, F¥N, FYX,. EWN, EWX, LOC,: LPD:

(€) .. YHN = min(0, YTH - 2. 5) e R Y e
- £7) YHX = max(0, YH - 2. s)

(8) EWN = min(0, EW - 1.5) R T
- (9) ~EWX.= max(0, EW - 1.5)

-{10) FYN = min(0, FY - 2:5)

(11) FYX = max(0, FY ~.2.5) .= =

A : . LI i
Equation (l) gives a woman's age at marrlage as a functlon

10/

of her years of schooling—and location of res1dence. More years
of schoollng is expected to raise & woman's age at marrlage whlle

previous studies generally show that women in urban households

;

4

marry at a later-age than those.in rural~ familiesi i 7

In”equatlon (2) educatlon and experienca prox1ad by ageél/
explaaarthe husband's 1ncome.‘ There 1s plenty.of.ev1dence in ,.l,
human capltal studles that years of schoollng and experlence hééé
pos;tlve effects on earnlngs.’ v .

+1  Equatiom:(3) is the work :‘equation of the wife, where the

dependent (dummy) variable LPD takes the value .1 -if the wifé
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. works and =0 otherwise. The 1973 NDS questionnaive on tabor force
distinguishes those workiiig: from nonworking, But theteé is no labor

- ..force participation variable available. - LPD 8kems appropriate with
:.the. model that we want to consider, hdﬁéﬁer;’sihée*in'the'family

» +~:income. equation; ‘the important consideration is whether the wife

- does: market work or not, augmenting the family ineomie if'she does.
..In:line with the hypothesis that weé wart to test we use YHN, ¥HX,
EWN, and EWX. Based on'the hifpothesis we &xp&et that SLPD/OYHN < 0
and JLPD/JEWN < 0.. The use of {CW} permits‘'differential effects of age

-n{and corresponding presence of young children'-ih'the houséhold) on

fb!’till‘byx.lz/ VR IR CRE T I SO RO SR

Aoy eded VR Coe o il TR TS

Equation (4) gives family lncomelgjas a functlon of the
husband's age and education, the wife's work status, and location

: ofi residencevy- All the intluded explandtdry variables are expected

=% to havespositive effects on family incoire’. - T
R TV S R Yo - . . IR
The dependent varlable in equatlon (5) is the the number

of 11ve blrths a woman has had In llne w1th our hypothe81s, we

ER IR Ao ru S

expect the coeff1c1ent of FYN to be p051t1ve and that of EWX to be

biinegative.  The use of {CW} allows: for nonlinehrity in' the effect of

o
1 £

(i age, and we include:LPD as an explanatory wvariablei -l -2t (%)

r., T R, T N T
ARSI S0 A TUE S O CRC T R e IR RS L D P . [EE A bp

We note that an ob]ectlon has been ralsed agalnst us1ng

rafie

the wlfe s labor force part1c1patlon as an 1ndependent varlable in a
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fertility, equation (see Wachter 1975, p. .610).:  Taking a suggestion
from Mircer (1963, pp. 78-79) who dropped 'such a variabie: in'an
~-. estimate:of a fertility equation after his empirical tests showed
that the variable was not :statistically significant, Wachter:rhas
argued- that in a static»one—period-utility-maximizingumodei;xferti-
.. ity and labor force participation are simultaneously determined
.:by the same basic economic variables of price, income :and: taste.
We do not feel constrained. by such an objection, however, sifde
.n - we are looking for empiriecal relationships and our todel is not
5 . depived~explicitly from an optimizing framework. Also, it is not
» at all clear that a static one-period utility—maximi;ing.model is

an appropriate one to use in regard to fertility behavior.

-We also note that we use the same income and education

ir. 7 threshold vallues for both the fertility and employment:eguations,

although there is no intrinsic reason why this should be-so. .~Compu-
tltlonal convenlence was our conSLderatloﬂ here, plus the fact that
the prev1ous study u51ng the 1968 NDS data showed that u31ng the
| same threshold values was emplrlcally not 1nappropr1e;e
i+~ 1.+ The model as. formulated is reéursive. . Equations’ (1) and
(2) are determined.by aset of exogenous variables. .Equation®(3)
is a function of exogenous varlables and endogenous varlables

K

already determlned Equatlon (u) is obtalned once LPD 1s determlned.
P XS EEUR . % o i L FI -



Finally; NB in equation.(5) .is determined by excgenous variables

and. endogenous variables already obtained.: ‘Accordingly, we esti-
mate the model using -ordinary least. squares. In-addition, since’
there :are likely to be differences in: home ‘production: and -consimp-
‘;ti§n~technology, we estimate*seﬁarate sets of parameters for the
rural and urban subsamples.

5:"§ggression Results

; Ly e Do s g o e : : T VNG RS
[T SR e () B S I A R A . R AR L

5.1 Pertility .- - - o b g

LY

Table 3 glves the ordlnary least squares estlmates of the

' iy . B AR

‘)...ii,‘

parameters of the fertlllty equatlon. For the sample con51dered
. v gty ey

NB increases monotonlcally w1th 1ncreas1ng age of the w1fe. A delay

of one year in the woman's age at marrlage decreases a woman's

S 1 H

number of llve blrths by about 0 27 The coeff1c1ents of FYN and

Lorpmit oy

EWN are(both p081t1ve. The t-value of the FYN coeff1c1ent is 51g-
nificant but thetlof EWN is 31gn1f1eantwoei;”et the 20 perceﬁ; .
level.{ Neventheless, we see that below the threshold,:income and
years of.schooling:are positively related'with a woman's fertility.
The estimated coefficient of FYX-is not.significantly différent
from: zero. :: Howevery EWX exerts a negative. effect on fertility. '

These results. areieonsistent with our hypothesis. :At income 1eVeis

above the threshold, it is education'ratheérithan -income' that’bears
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a négative relationship with fertility. ‘A substitution effect '*
against children arising from an increase in the opportunity cost
of the wife's time possibly dominates a positive income efféct
above ‘the threshold. Working mothers for the sample we useéd have
lower fertility as shown by'the coefficient of LPD*Which‘iSHheéaﬁive
and significant. 2 SR e IRy
The location of residence dummy did not add to the expla-
natory power of the fertility regressmon model that we consteered.
One infers that the simple rural-urban dichotomy fails to account
for fundamental dlfferences 1n the two env1ronments However, we

.f

share the.general observatlon that there is a host of cost—related
factors uhlch are llkely to affect des1red famlly 51ze (see, for

'Aexample, Schultz 1969 p; 172) The weakness of the locatlon dummy
1s a reflectlon perhaps ot 1ts 1nab111ty to capture dll those cost
concepts and to gain addltlonal 1n31ghts, we-found 1t worthwhlle to

LB L kg

estimate separate parameter sets for the two settlngs.“”

00 T 2R SURI

vwar,the urban and rural subsamples; the numbér of births
‘monotonically increases-with a rise in‘the . agé of the wife. Thevre
are'no large differences-in the estimated:coefficients of the:
various age-cohort dummy vabiables. ‘A ‘one year délay in the age of
‘marriage decreases births.by about’ 0.3l in' ah’ urban houséhold as”

against 0.25 iin:.a rural hou®¢hold: --i'"
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1~ .. . Eom the urban -case, .the estimated:coefficient of 'FYN is:

. .positive while that of EWN is not:significant, as also those for

FYX and EWX. --Still the coefficient of EWX is negative as ‘expected.

' For the rural case, the 81gns of the coeff1c1ents of FYN

{
1

ol il Tl

FYX, EWN and EWX obtalned are as expected We observe, however,

sr e NS krrj;' i " L TS DA HEN

;the low t—value for FYN. It has been noted that there are several

'1*'1 -T."‘-r-)? o IR TaTU IS o R LIS S “':"-

"dlfflcultles in coming up w1th a measure of famlly income for the

7 T e

ednan L IR FAETS I ConmLE SR SO T SUCTPEI P e SR O i S PR RSN S i

rural case. A ma]orlty of the populatlon are engaged in agrlcul—
tural occupations and transactions in goods and services may not

be in cashy; if one falls to account for noncash income, a serlous

Drapaeutt | wpeotastt $500h

downward bias in the 1ncome measure would result. In our estlmates,
we. ingcluded- both cash and noncash-income but the usualiproblem of
recall in data collection may still bias-the noncash compéneht. !’

This problem might be a less serious one for the urban case where

~ Y

income in klnd is expected to represent only a small portlon of
,,,,, ‘ ~ii AR FOTES S £
total famlly 1ncome. In additlon to the above, there are 1nforma-

tlon llmltatlons due to the nature of the income data available 1n

c1 1y
,,< PRI )'_L

the 1973 NDS Only income brackets are reported rather than 1ncome

! [ I 2R £ € RS ah
levels (see Appendlx A).
i ISR
9.2 Work Status of the Wife: v .- oo Lo b
4;‘:.11_‘;_', . PEE . .”s ,: e B e o LI s ﬁ%,': LNt s
Table 4 summarlzes the regre331on results of the w1fe s
Wi - i it RIRINR S A

'2>employment functlon. For the all sample, the estlmated coeff1c1ents

beon- 7203%
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of YHN AND EWN are negative and significant." The coefficient of
YHX 'is not significantly different from zerd. More years of'sehoOI-
Ang above the education threshold is positively related withi:LPD -
and the t-value of the estlmated coefflclent is qulte 51gn1flcant

It can be 1nferred that above the threshold more years of school—

Cerg, . PR

1ng of the wlfe is llkely to produce a substltutlon effect 1n favor

'of market work whlch outwelghs the 1ncome effect. The same pattern

REEORER KB

is observed for the separate regre351ons u31ng the rural and urpan
v , o Irrws

subsamples.

5.3 AAge at Marriage; Husband's Income, Family Income .
"w ... Tables 5, 6 and 7 summarize the regression estimates for
the AM, YH and FY equations. SRR

o For the all sample, one observes a klnk in the relatlon—
Shlp between AM and EW For our sample of women, we notlce the
coeff1c1ents decllnlng from BWI to EW2 and rlslng from EW3 to EWS.
We attrlbute thlS 31mp1y to Sampllng varlatlon The urban sample

of women marry later than those in the rural areas as shown by

the positive coefficient of the LOC varlable

YH increases monotonically with'a rise in the husband's years

of schoollng and is p031t1vely related wlth hlS age Other things
i 5}4 o 1
equal the 1ncome of the husband in the urban areas is about uuo pesos

-
il v bao R T : L ! J m':'
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aryear greater than'in the pipal.: < @ il T

il

FY is positively related toHEH and kﬁl ‘if the Qifevworks,
family:income is augmented by 1.3 “fhousand pesos a year, ceteris
paribus, for: the all sample. ‘ The ‘iirbaniworking wife "éontribites
-approximately: 2.1 thousand pesos per year as’ against 973 pesos con-

~tributed by the wife who works in the rural area.

AU PUDPREE EED A co ’ P A A ¥ 1y
5.4 >Reduced fomms. = . " S S e e

.‘.c 3o

To derive tﬁe“effécts of tﬁe e#ogenous varlables oﬁ‘t?g»
endogeﬁoés‘;;rlabies oflfhe model, ﬁewébtaln the redﬁéed-fo£m eqﬁa—
tions from the!structural equations. These are presentéd in Tables
8.1, 8.2 and:8:3 for the all sample. '‘Three Sseparate cases wore
considered for ease of presentation and'‘computational contenience,
since the structural equations for NB and LPD involve values of
FY, YH and EW lying below and above threshold v&lies and -4t sould
be easier to consider dlfferent 1ntervals w1th respect to these

Fegmon et T N Fges ot S U S Iy TH

thresholds

: g : - o : - [ RS
e T T, T i - \ CIE TP R TN TS

. There' is- an'increasing recégnition lately of indirect " -
policies designed to lower population growth.: Outside of the' ™ *°
direct policies like improving céntrdcéption techniques, it is now
recognized that 'indiredt measurés’-aimed at altering’ thé work-family

roles of the mother:may:in certdin-instances be more éFfective’in
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achieving desired population objectives. Hence we focus -here on

the effects of EW on NB and LPD.

PR We note that more years of schooling below the education
threshold lowers the probability that the wife works whilezebdvepi
.fhe threshold, the likelihoqd»increases,~;With'regard_to the reduced-
form of NB, the coefficient of EWN ranges fhrom 0.1475 to 0.1657 for
the three cases whereas in the structural form it is o.143%. The
coefficient of EWX in the reduced-forms ranges from -0.1248 to

-0.1122 compared to -0.1094 for the structural equatlon. The

effects of education are thus more pronounced in the reduced forms.

N . . N . 2

Fromhthese-results, given -that working mothers are likely

to have lower fertility, then efforts should be exerted. 8o that- the
education threshold is-pushed down to- zepe.

A ) 17

G¢“Concludinngemarksw

S RS it

The results of our emplrlcal 1nvest1éatlon sho&ed:sﬁéport
for the hypothesis that below the income threshold, the marglnal
effect .of incomeygn NB isipositive.:gThe marginal effect of years
of schooling below the-education threshold reinforces: the positive
effect on NB for the all and: pural cases. For the urban’ casey: the

veskimated, coefficient of EWN is negative but is not significantly

different .from zero. Beyond-the income threshold; the coeffieient



- 23 -

of {F¥X-is. not: significant in:the differefit estimates but that of-
EWX: is negative-and strongly significafit for the all‘'and rural =
~¢ases;. . .The. ‘coefficient of EWX.for the-urban case is'Aegative but
not;significanti&ifeBeyond,the:ineome'threshold, the wifel!s ‘educa~

tion loems-as a-keéy handle in bringing down fertility rates.. "

4vs0tn With regard to the:wife's work status, wefind support
for the hypothesis that theclower the husband's iindome is below ‘a
-target. subsistente level, théigreater is the wife's likelihood ‘to
engage .in market ‘earning activities; ' beyond the subsistence “level
more years of Schooling and its concomitant rising:opportinity

east of time . spent ‘in nonmarket actiwvities appear to induce a subs-

titution effect in favor'of market work. % 1 0 fruw Loneis

SRR FICP ORISR 2 ogEv Do o S o Unnd
Current populatlon growth rates in the Phlllpplnes are»

MY f)‘ . B [

already deemed too hlgh as to run counter to publlc lnterest and

vy i 5 T

the 1mpllcatlons that we get from the results of thls study 1s that

i N

| in the short-run, blrth rates are llk ly to go up before they go

do;n\conslderlng‘that a najorlty of famllles arefst}ll‘belor o

ST :-.L .'.-.-’ i PR EE | 1 RR

poverty levels Unless ma551ve 1ntervent10n programs are under—_

i ‘ N I ST TR SU S ST LR B I
ta;;n; 1f the crude death rates go down faster than the crudeiblrth

Dy TIE B AT TSR IR FEL AR A R A

nates.as a result of better nutrltlon and access to better health

- Cel L v siigng .

practices the rate of natural increase would increase populatlon

growth rates: i’ the short-runi® The'resuits which trace the likely

. .7 : . - . ot
N QP A s PR fou o . R P IR S ST il
S W RERELNT NGRS RIS MYL R PN ST
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impact of .rising years of schooling on. fertility are also:worth: -
congidering from a policy viewpoint. Indirect measures such as
creating better market opportunities for women and enhancing their
weappings appear -to raise the relative.priceuoflchildren and thus

may lead-te a lower family size within certain income rariges.

.- Fop; further research, it might be useful to investigate

+ if . there are significant differences between subsets of parameter

- estimates drawn from the 1968 and 1973 NDS .data files. . Noncompara-
-bility of .certain variables prevented us from doing this without -
re-estimating another 1968 model. (A comparison of the bare out<
lines of the two studies is shown in Appendix B.) Further, addi-
tional work must be done with regard . to.the rural and urban :casds.
Considering that cost factors vary for the two env1ronments, it

mlght be worthwhlle to study whether the two cases respond to

I

dlfferent thresholds. The problem of blas that results from specl-

ST T

‘flcatlon ervors, if 1ndeed the thresholds are dlfferent for the two

atpee -

cases, requlres no elaboratlon. Also, one could con31der a model

where the 1ncome threshold in the NB equatlon 1s endogenous,ls/

et g L . S S F

"1nvolve factors varylng over the famlly s llfe cycle. The present

e Cs AER T e

model 1s not equlpped to handle such cons1derat10ns.

TS et e L LY E s : e LT
4

,g;,Finally,,though}pephaps néédleSSwto~say;;whilewwe~hawe':;

been considering income and education as scalar variables, it is
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clear that these are both multidimensional in character and scope.
Income is not just money income, and education is not just years

of :schooling.
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APPENDIX A

Family Income Data

Aannual family income was obtained as the sum total of the
annual cash and noncash incomes of the parents together with other
working members of the family. Annual cash and noncash incomes

of each respondent in the 1973 NDS are reported for brackets only,

thus:
Cash Income Noncash Income
0 - P2999 0 - P 500
P1000 - P2999 P 500 - P 999
P3000 - Pug99 P1000 - P1999
P5000 - P6999 P2000 -~ P2999
P7000 - P8999 P3000 - P3999
P9000 - P9999 P4000 - Pu999
$10000 and above P5000 and above

If a particular member is reported as working then his income
was taken as the mid-value of the income class where he or she
belongs. For the two open-ended intervals we assumed the value

P11,000 for cash income and P5500 for noncash income.



" APPENDIX B

A Comparison of the 1968 and 1973 Models

We present here the structural equatlons of the two o

studles using the ;968 and 1973 NDS data files and discuss some

of the changes made for the 1973 model.

s : : o e

1968 L 1973 e
(1) AM exogenous AM : {EW}, LOC
(2) YH EW, 1<w Loc YH E-:H}', KH, LOC
(3) LPW : {CW}, YHN, YHX, LPD : {CW}, YHN, YHX,
. EWN, EWX, RUR EWN, EWX, LOC
(4) FY : EW, KW, LPW, LOC FY : {EH}, xH, LPD, LOC
~--€5) NB-s {CW}, AM; FYN, FYX  NB : {CW}, AM, FYN, FYX,

EWN, EWX, LPW, LOC EWN, EWX, LPD, LOC

AM is rendered endogenous in the 1973 model. In the YH

equatlon, varlables pertlnent to the husband i.e. {EH} KH wr;:_
) replaced those of the w1fe in the present study Thls holds also -
for the FY eeuatlon. The reglonal unemployment rate RUR has
- ----been-replaced by -LOC -inthe-equivalent - labor force participation™ ™
equation for 1973. LPD which defines the work status of the wife
replaced the labor force participation dummy v;rleble wa.‘ The o
threshold value FY®* was adjusted from 1.5 thousand pesos to 2.5

thousand pesos per annum. EW* was lowered from 2.75 to 1.5.



Table 1. Means of Variables

- 3y

1968

Sample

_ Size _AM

EW

NB

All
Urban

Rural

3629 19.8

1953 20.4

1676 1 19.1

2.38

3.04

1.60

2.30
3.20

1.24

iy

Sample = Size

YH

LPD

NB

All

Urban

Rural

2342 20.06

.17

.19

pllé ER

- 3.71

3.49

3.80

ERCR N R LEYE () FodL ” = 0
e ol LoTroLome Poly oo Ve
Note: See footnote 8.
SR ot idmbare oy t DEnyer o~ g dnd
N ‘5T i L gl
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Table 2. Age Distribution of Wife

1968

1973

Age

Frequency.

Relative
frequency s -

Frequency

Relative
frequency

15-19

20-24

25-29

. 30-34 . .

35-39

HOo-4y -y

TOTAL

e

4g oLy
381 v

770
877 o
861

692

0.013
0.105
0.212
0.242

0.237

" 0.191

1.000

78

465

656

640

368

135

2342

0.082
0.199
0.281
0.273
0.187

0.058

T
Note: ! “See ‘footnote 8. Lo
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Table 3. NB Equations

All Rural Urban
ccecost. 5.5760 5.3296  6.3331
S ¢ |- T 09 i TR TLogud T 7T 1,5736

(7.68) (6.32) (4.24)
CW6 o 3.2u430 © 03,1693 3.3895 -
L (16.6) (13.7) (9.22)
CW7 o 4.7257 4,6792 4.8253
o =N (23.8) ©(19.9) aw (12.9) -
cws o 5.7782 5.7978 ... 5.779%
A (26.9) (22.9) (14.3)
CWS . e 6.3873 . 6.1208 ;. 7.1497
o (25.8) (21.0) (15.1)
AN °f -0.2692  © - -0.2542 7 -0.3096
(-27.5) (-21.7) (-17.3)
AFYN cr 0.1204 .. 0.0958 - . 0.1977 70V
' - (2.29) (1.545) (1.971)
FYX 0.0018 -0.0430 0.0775
e T (p_.oys) (-0.848) - ---(1.228) -
LPD -0.1947 -0.2449 -0.0392
(-2010) ("2-16) (-002“}8)
EWN 0.143Y4 0.2023 -0.2139
(1.580) (1.969)  : «7(-0.938) < -
EWX -0.1094 -0.1264 -0.0597
(-3.15) (-2.54) (-1.245)
LOC 0.0455
(0.576)
&2 0.457 0.455 0.471
Sample size 2342 1660 682
s.e.e. 1.587 1.622 1.487

s.d. (NB) 2.153 2.190 2.044




. ALl . Rural Urban
const. . - -0.0056 . -0.0405 -0.1550
CW5 . .-0.0278 ..=0.0568 0.0644
. . (-0.620) - (-1.110) (0.702)
CW6 0.0501 ~ 0.0140 0.1641 -
Sy ©(L.142) ©2(0.278) (1.838) "~
{08 S o ;
cw7 7 0.0576 0.0282 0.1535
e . (1.310) - (0.558) (1.719)  wun
CW8 (710 ;. 0.0893 '0.0287 0.2531
(1.948) (0.5u44) (2.73)) . )
TR B AR SR
cWe - 0.1096 ; .0.0554 0.2709
. (2.10 ) (0.926) (2.56 )
YHN ~0.0349 | 20,0811 -0.0458
B '(::-;3'0'4) ' ("2¢36) (-la 950)
YHX ..~0.0065 =0, 0023 -0.0108
; (~0.706 : (=0.199) (-0.701)
EWN ~0.1159 -0.1127 -0.1347
(-5.64) ;{=5.01) (-2.38)
EWX 0.0803 0.0748 0.0843
(10.7 ) £7.06 ) (7.59 )
Loc -0.0176
7¢=6.985)
&2 07067 “0.042 0.114
Sample size. 2342 -+ 1660 682
s.e.e. 0.361 0.357 0.370
s.d. (LPD) 0.374 0.365  0.393




Table 5. AM Equations

All

- Rural

Urban

const. a1

EWl

W2 o

EW3 . .l

EW4

ENS ., |

EW6

Sample size

S.e.e.

s.d. (AM)V

L9

20.0034

-0.5424
''(-1.517)

PEERTS B
( +70.8329
(-2.42)

- -0.5407

7 0.9170

;12829
2.27)

.3.8230
(7.64: )

09666
(4.82 )

0.088
2342
4.056

Sy 2uT

T

20.2153

"0.8385

(=2.22)

 -1.0588
(-2.90)

- -0.5938
,.'(v,“'l- 263)

1.0207

(X.757)

140.835)

L 3. 2408
(4,67 )

0.036
. 1660

43118
LR

EN

19.1187

1.8949
(1.727)

1.0615
(1.036)

1.1147
(1.055)

2.5572
(2.40))

3,2742
(2.90 )

5.8949
(5.37 )

0.117
682

4.080

uo 3“3 R ::; SUR
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Table 6. YH Equations

All

. Rural

.. Urban __ . .

const.

EH1

EH2 _fi&i o

EH3
EHY
EHS

EH6

=2

Sample size
s.e.e.

s.d.(YH)

.. L.7305

~-0.7954

“(#5.27)
4 =0:5111
L (-3.42)

0,271
(-1.578)

‘010636

| lw(p,sso)

'9.6793

(3019

' 2/5029

L3

P

0.0762

2472

V50,4435
J (5500 )

[ZT

0.17
2342

- 1.774%

. 1.952

2.2908 .

-0.8515

~(~5.87)

"¢+ -0.6165
L (-4.10)

To0.2724

) v(fi.u7l)

" 2pi2944
. (71.453)
045279

”‘:(}.818)

" 1.6680
(5,33 )

o 0.0274
" .(0.886)

S |

0.065

- 1660

" 1.682

~ 1,740

..1.1108

~0,2550
(-0.457) "~

0.3792 «
(0.718)

0.4352
(0.800)

1.1822
(2.22 ) ..~

1.5961
(2-90 ) ',"1- E

3.6909
(6.66 )

0.2230
(3.70 )

0.25
682
1.954

2,256




Table 7. FY Equations

- A1l 7T Rupal Urban
const. .. it -1.6428 2.2883 0.7946
EH1 .- 20,7572 . -0.8370 -0.1815
3 (-4.53) (-5.21) (-0.281)
EH2 ., =0.4472 .-0.5790 0.5076
EH3 -0.1400 -0.1934 0.6833
1 (=0,728) (-0.977) (1.084)
EHY o 90.2260 ' -0.1389 1.4281
. L (1.156) L (~0.643) (2.31 )
EH5 ° 1.1273 ' 1.2u75 1.9150
L (.79) (4,03 ) (3.01 )
EH6 : . - .. 3.8059 ( * -2.8090 4,9011
(15.5 ) (8.41) (7.66 )
KH . " 0.0716 -7 0.0136 0.2470
¢ (2.30 ) (0.412) (3.55 )
LPD 1.3236 0.9727 2.1276
(11.9 ) " (7.95 ) (9.30 )
LOC 0.5105
f1(5.21 )

R? - . 0.29 0.146 0.397 -
Sample size .. 2342 . 1660 682"
s.e.e. 1.960  1.794 2.255

s.d. (Fy) 3.332 1,942 2.903
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Table 8,1 »Reduced Form Equations: :YH 2:2:5 and FY > 2.5

i AM " YH LPD FY NB

const. .. . 20,0034  1,7305 © -0.0006 1.6420 0.1897
EWl ... -0.5u424 0. 1460
EW2. .- -0.8329 0.2242
EW3 -0.5407 0.1456
EWy 0.9170 -0.2U68
EWS ..o - 1.2828 -0.3453
EW6 . - 3.8230 -1.0291
EH1 -0.7954  0.0052  -0.7503  -0.0024
EH2 - -0.5111 0.0033  -0.4428  -0.00i#
EH3 - ~0.2741  0.0018  -0.1376  -0.0006
EHU4 0.0636  <0.0004 0.2255 0.0005
EH5 . 1 0.6793 . -0.00u44 1.1215 0.0028
EH6 '12.5029  =0.0163 3.7843 0.0160
CWS -0.0278  -0.0368 1.52%7
W6 ‘. 0.0501 0.0663 3.2343
cW? 0.0576 0.0762 4.7146
cwWe - 0.0893 0.1182 5.7610
CWI 0.1096 0.1451 6.3663
EWN . . -0.1159  -0.1534 0.1657
EWX 0.0803 0.1063  -0.1248
KH - @.0762 . -0.-0005 0.0709 0.0002
LOC :pi, .  0.9666 . 0.4435 ©.<0.0205 - 0.4834  ~-0.2008"
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Table 8.2 Reduced Form Equations:.. ‘YH < 2,5"and .FY < 2.5

AM YH LPD FY NB
comst.. 20,0034 ;- 11,7305 - 0.0212 - ‘1.6709  0.0872 -
EWL ~0.5424 0.1460
’EWZ.v, -0.8329 0.2242 " .
EW3 -0.5407 0.1455
,EﬁQ 0.9170 -0.2u68 '
EW5 1.2828 i -0.3453
EWG 3.8230 o -1,0292
EHL o.r9.7954  _-0,0278  -0,7204  -0.0921 -
EH2 20,5111 . 0.0178  =0.4236  0.0545
EH3 . =0.2741 - 0.0096  -0.1273  -0.0172 .-
EHL 0.0636 .=0,0022  0.2231  0.0273 -
EHS. 30,6793 :=0,0237  1.0959  0.1365
EHG, :1,2.5029 | «0;087%  3.6902  0.4613
CwWs -0,0278  -0,0368 1.5184
CW6 0.0501  0.0663  3.2412
T 0.0576  0.0762  4,7237 ©*
cHe . 0.0892  0.1182  5,7750 %
WY . . 0.1096  0.1451  6.3835 ©
BWNII | -0.1159  -0.1534 0.1475
EWX s 0.0803  0.1063 -0.1122
Kﬁh;/ N 20,0762  ~-0,0027 0.0680 0.0087
LOG,. ,0.9666 . .0.4435 =0.0155  0.4900 -0.1527




Table 8.3

Reduced Form Equations:

YH € 2.5 and FY > 2.5

:ﬁ?Df’:h?f

'mﬁJLNBVu,:

CODSt;ﬁi-
EWl .,
EW2
EW3
EWY
EWS
e T
EHL *©
EH2|. "

EH3 ™ oo o

EHW

EH5 »:i foe v

EH6

CWS

CwWe6- ??%f?}
cwr
cws

CWgio

S

BN

EWX .
KH
Loc

© 200084
o -o.su24 o
o0.8320 o ar o

" lo.suo7 o

© v1.2828
. 3.8230. .

. 0,9666

0.9170

2017954
=051
-0:2781
10,0636, -
10,6793
”éfsbég'

‘0.0762" -

014435

ST

l 7505"

2040212

0. 0278;
0.0178,
+1:050096 -
0.0023 4
20,0237
"~0.0874-

-0.0278

0.0893

- 0.0501
0.0576

0120967 11

-0.1159
1070808 -

bl

'f1;67p9f

v‘f-o 7204 |
T -0.u236
~i-o 1273
0.2231. .
-1:0959

3.6902 .

-0.0368

0.1182

#250,1063
20.0027

- 70,0335 5.

"' 0.0680
0.4900 -

"0.0663"
0.0762 .

-o 14513'
‘,-o 153u“

s

0 1855
0 1460
v 0 2242
0 1455
~-0.2468

. -0.3u53
. 0292

-+ ~0. 0067 i

-0. oous"}g
-0:0021
0.0008

) 0:0966’}

10,0236,
1.5227

" 13,2333

I
5.7610
6.3663
0.1657,
-0.1248°
' 0.0006
-0.2108
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E/Becker views children as consumer durables and applies
demand theory to fertility behavior. Being normal goods, he argues
«that an increase in income lcads to a. higher number of children
demanded under a ceteris paribus assumption, i.e., tastes, costs

and knowledge of contraception remaining constant,

2-/By relying on an economic framework, Mincer's (1963)
empirical verification with cross-section data in the U.S, showed :.
a negative coefficient for the wife's wage rate and a positive
coefficient for the husband's income with the absolute value of the
former: exceeding the latter. This is partly relied on to explain- -
the observed inverse relationship between fertility and income

in thé'u.s. A

; ;,_ggfln Becker's (1965) formulation of a theory of consumer-
behavior, goods and services do not enter directly as arguments
in the utility function. Rather, the household is assumed to
produce basic commodities -using inputs of time and market goods
with the technology embodied in a household production function..
It is thédse commodities which ape assumed to yield utility to the
household. He emphasized - that the effect of a change in the price
of time on the relative Prices of a commodity would depend on its
timé intensity in production and consumption. The impact of an
environmental variable like education can. be traced through its
effects on the marginal productivity of various inputs in the

production of child services.

o E/Forba;detailed;axposition of how education affects one's
productivity in nonmarket activities such as those related to

fertility regulation, see' (Michael 1972, 1973).

R nE/Thig;assumption follows from the observation that more .
educated couples tend to spend more on goods and services all other
things ‘being equal. " These Become public goods in the household ' -
and children are necessarily . exposed to them. This has the effect
of lqyering the marginal cost of chilqrquality.

5§/Moré"Years of schooling is"frequently ‘assumed to make -
parents more efficient in the use of contraceptive techniques
which lowers the cost of fertility regulation to them and, as has
beenmargued,”leads.to"a,higher marginal. cost of a child.. . :



This is-following Easterlin's" (1975) ‘apguments that -
"the potentlal output-of and demand: for. children. jointly™ determine
the motivation. for fertilkity regulatlon. +If theipotefitidl ouﬁput
falls: short of demand. thene is. nos de31re to 11m1t fertilxty" C
(p-:56), < - ot s Priwwens f ] st

SR UL PERUP T St BERTINENS S5 F U A

8/ThJ.s urban-rural ratio reflects the true population
ratio.aceurately. ' In contrdst, the :sampling proportiéns in the
1968 NDS :were 1:400-and~1::280 for rural and urban,réspectively;
so that the unweighted regression results and.other'Statistidal
estimates reported in.(Encarnacidn:-1974) are possibly misleading.

E/See Table 1 for rural averages for EW; the difference

between the urban figures is probably not 31gn1f1cant.

10/

"~ {EW} is a 6-element vector at most one of whose elements
corresponding to the wife's educational level takes the value 1.
Thus if she is a college graduate, K =6 and {EW} = (0, 0, 0, O,
0, l).

l;/{EH} applies to the husband's educational attainment
and is formulated as in {EW}.

}g/{CW} is a 5-element vector which applies to the age-
cohort to which the wife belongs. If the wife belongs to the
20-24 age-cohort, CW5 = 1 and {CW} = (1, 0, 0, 0, 0).

lé/The estimation of family income data is discussed in

Appendix A.

iﬂ/lt is reasonable to conjecture that for the urban case,
in view perhaps of better access to information regarding family
planning, the education threshold is lower compared to the rural
and the negative marginal effect of the wife's education on NB is
felt at lower years of schooling.

l'-5--/Policies that improve health conditions are expected
to lead to lower fertility rates in the long-run. It is argued as
in (DaVanzo 1972) that when "the probability of survival to older
ages increases, individuals will become more 'future oriented,'
longer-term investments will be relatively more attractive than



they were: before the mortality decline. . Parents will tend to
invest-more:in.themselves and inutheir~chi1drén*than-they daid
before.  Increased invéstments 'in themselves will enhance the'’
attractiveness of alternatives to having children; increased:: '
investments in their children will tend to bring about a substitu-
tion of quality for quantity of children" (pp. 89-90).

TR F S5 N7 L BT ST S I .
Lt iézwhisqhas been isuggested by Bryan Boulier in a private -

compunication-which poimted out the existence of 'a possible down--
ward bias . in the.estimate-of the coefficient measuring the effect:
of income-on fertility if thé: threshold is not -adjusted to changes
in family size. A
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1~ .. . Eom the urban -case, .the estimated:coefficient of 'FYN is:

. .positive while that of EWN is not:significant, as also those for

FYX and EWX. --Still the coefficient of EWX is negative as ‘expected.

' For the rural case, the 81gns of the coeff1c1ents of FYN

{
1

ol il Tl

FYX, EWN and EWX obtalned are as expected We observe, however,

sr e NS krrj;' i " L TS DA HEN

;the low t—value for FYN. It has been noted that there are several

'1*'1 -T."‘-r-)? o IR TaTU IS o R LIS S “':"-

"dlfflcultles in coming up w1th a measure of famlly income for the

7 T e

ednan L IR FAETS I ConmLE SR SO T SUCTPEI P e SR O i S PR RSN S i

rural case. A ma]orlty of the populatlon are engaged in agrlcul—
tural occupations and transactions in goods and services may not

be in cashy; if one falls to account for noncash income, a serlous

Drapaeutt | wpeotastt $500h

downward bias in the 1ncome measure would result. In our estlmates,
we. ingcluded- both cash and noncash-income but the usualiproblem of
recall in data collection may still bias-the noncash compéneht. !’

This problem might be a less serious one for the urban case where

~ Y

income in klnd is expected to represent only a small portlon of
,,,,, ‘ ~ii AR FOTES S £
total famlly 1ncome. In additlon to the above, there are 1nforma-

tlon llmltatlons due to the nature of the income data available 1n

c1 1y
,,< PRI )'_L

the 1973 NDS Only income brackets are reported rather than 1ncome

! [ I 2R £ € RS ah
levels (see Appendlx A).
i ISR
9.2 Work Status of the Wife: v .- oo Lo b
4;‘:.11_‘;_', . PEE . .”s ,: e B e o LI s ﬁ%,': LNt s
Table 4 summarlzes the regre331on results of the w1fe s
Wi - i it RIRINR S A

'2>employment functlon. For the all sample, the estlmated coeff1c1ents

beon- 7203%



