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 PREFACE -

- The. objective of this project for the AID Offi'. ”
ltest and integrare the components of

v‘to formulate;
btility;
‘In this atudy the economic and demographic framework of analysia that

as"art of a general view of the family decisionmaking proceas;

haa guided earlier Rand population ntudiesl into the determinants of
éfertility has been modified considerably and broadened- conceptually,
to include a larger ‘number - of related areas ‘of economic and demographic
behavior, and statistically, to reflect the simultaneous interactions
.among related aspects of family behavior that complicate statistical
inference. In this study of Chile it is possible for the first time
to ‘examine the differential income and substitution effects of wages
received by men and women with regard to marriage patterns fertility,
'and women 8 labor force participation ratrs. These effects are esti-
mated for seven five-year age groups of women from cross-sectional
regional data derived in most part, from the 1960 Census of Chile.

It is tempting to infer from this and other Rand investigations
‘ into factors affecting fertility that public policy could hasten the
‘reduction in desired and actual f%rtility by" selective policies that

,accelerate change in the family ] economic environment.f But much im--

}proved information on and analyaia of the behavior of families over o
'time is :till required to identify with confidence the specific poli-
ncies‘,eededgto narrow the divergence between private and social intorests
fin having’ children..

o 1T Paul Schultz and Julie DaVanzo, Analysis of Demographic Change
'iu East Pekistan: A Study of Retrospective Survey Data, R-564-AID,
‘September 1970; A, J. Harman, Fertility and Economic Behavior of Families
in the Philippines RM-6385-AID September 19/0; Marc Nerlove and T,

Paul Schultz, Love and Life Between the Censuses: A Model of Family
Decision Making_in Puerto Rico, 1950-1960, RM-6322-ATD, September 1970;
Y. Ben-Porath, Fertility in “Israel, An Economist 8 Interpretation- Dif-
ferentials and Trends, 1950-1970, RM-5981-FF August 1970; T, Paul
Schultz, Fertility Patterus and Their Determinants in the Arab Middle
East (assisted by Julle DaVanzo), RM-5978-FF, May 1970; T. Paul Schultz,
Population Growth and Internal___gration in Colnmbia RM-576S-RC/AID ,
Jugy 1969; T. Paul Schultz, A Family Planningghypothesio- Some Bmpirical?
Evidence from Puerto Rico, RM-5405-RC-AID, December 1967, E



http:conceptual.lY




- SUMMARY -

iThli;report*ire{ente j*nodel thet deteile the interreletionehipe

?‘eatures of the model are'@ (1) age-epecific dete are used to eetimac@if
the modelj (2) male: and female vages, rather than proxiee. are 1nc1uded'f
{efxvarieblee, (3) termination of (legal) marriage 13 congidered ae a

"5¥For each of the nine age cohorte of women considered an38-j“
at “““imulz neoua model ie eetimated ﬁsins two-etage 193't equares,

jnar leeet equaree (which ere not "consistent") ere aleo presented for

icompar on.

The data ueed ‘to' test ‘the model
;arees”of each ‘of  the’ 5 Chileen”provincesiin‘h960

f’he 960 ‘hilean:Ceneue of Populetion',these are eupplemented by vital

finformation on’ urban and rurel

1"-‘ar:e p'imerily from 3

ch‘regional age group

?her femily, therefore, the charecterietice of ea
*of ‘women ere aesumed to’ be repreeentetive of the "propenszciee" o£ jV'
3ind1v1dua1 women in that cohort,

‘h:‘*fThe female labor force participetion eection of the model ie baeed i
ion the esteblished economic 11tereture on femele lebor aupply. for
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ierample, Mincer (1962) and Cain (1966) The equation that ie eatimatedg
fcombinea aupply and demand elementa becauae it ia not poaaible to iden-f
ftify them separately. The basic premise is that the propensity ‘or a
;woman to participate in the labor force is poaitively related to .he
ucge she can earn and negatively related ‘to. the opportunity coeta o"f
labor market work (forgone non-market production) and to the adequacy;
:of other family income. Education is hypotheaized to. hnve a dis g
: effect on the utility a woman receives from market work comparedzuithi
‘ n-market work, in addition to its indirect influence onflabor,force)
[;participation through the wage. Sex-apecific wage data‘permit oneito
.estimate the influence of education on. women 8. labor force participation
jﬁand decompoae it into the indirect effect on wages and the direct
”?effect on the woman a prediapoeition toward market work.? Because the
1idata used to eatimate the model refer to aggregatea rather than indi-»
:fviduala, the femaleuwage ia considered to be endogenous to: the model
Tmand ia eatimated as’a function of -the’ labor force participation rate -

ﬂ,and educational, ttainment of women.

Thie report epara es into an income and ‘a- eubatitution effect
[»the influence of children on female labor force participation. The &
'fincome effec: arisea‘because, for a: given level of family income, ‘the
j@more'Lhildren there hrf‘in a- family, ‘thelower is" income‘per capita and -
fftherefore;the leasr"adequate"<the given level of : familyiincome. This
.iincome effect alone implies a poeitive relationship between the number

) atatea - legal marriage, conaenaual marriage, and voluntar
fyination of marriage (separation, annulment, and divorce) ‘- are




e

””T.e?found rhat women are more likely to marry 1.8'11y

end 1eeaklike1ylto terminate their mmrriegee ‘when women's wagee are
low ant men'e are high Attractive economic opportunities for womet
have e much greater inhibiting effect on legal marriage than on con=
;eeneual murriege and in fact appear to encourage consensual marriage -
in the 20-39 year-old age “group of women, Consensual marriage does
not appear to be. a‘low income phenomenon as it is sometimes thought
.to be but ia nearly independent of . the level of male income, The fotr
>f marriege choaen ie sensitive to the employment status of men;. high
male unemployment ratea induce a. ahift out of: legel into. coneencuel
unions.”

For most of the age cohorte, over ‘90" percent of the verietion in
the percent of women. whoee marriages heve been volunterily termineted
can bc explained In addition to ita indirect poeitive influence _
through the female wage, female educational ttainment exerte a‘very ;
atrong poaitive direct- effect on the termination of marriage

economic factore in deciding on thia "target - The higher thhbcoetfofwi
a child the fewer children perente will deeire. ‘ iof

'number of 1eee coetly children. Beceuee of thie *the child' chooling |

.f?children,parente;deeire will be countered byga‘poeitiveyincome effec ’;;
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ffor an increaae in. wage income ‘enables parenta to "consume" largerayg

iquantities of all normal goods, including children. Since'thefvifewﬂ
fia usually in charge of child care, the negative substitutiomyeffect;

fof her wage is hypothegized to outweigh the poaitive income effect .
“but the opposite is expected to be true. for her husband's wage. ,~uef
idata usually support both of thes- hypotheses.

_ Parents are expected to compensate for expected and actual deathsﬁ
uamong their offspring in olanning the number of birth“‘they believe ;f’
,necessary to enable them to have a’ surviving family of desired size...f
'The statistically significant positive relationship between the number

5of children ever born per Woman and the infant mortality rate in an

Kare"flends support to this hypothesis.

’ The last section of this study deals with ‘the policy implications

Eof;this”research and includes suggestions for rurther research In-"

‘@ ased provision of educational services for women will help ‘to- slow,

fpopulation growth by inducing women to postpone or- ‘reject marriage and
lto'desire fewer children. Because female education exerts a considerable

;influence, usually indirectly through the female,wage, on’ the types '
iof behavior studied here, a primary goal of further reaearch should :
-;b;'to'investigate:what factors affect the amount of education a‘peraon

.uith:the appropriate lag,
»;bewlinked to the adult education measures that. appear in the model -
fﬁpreaented here, simulation can be"aed“ ;investigate the long-run
;effect of alternative education policiesf?

ffchild,schooling equationa, which can then,
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L. titRobustion

' ' The deterninanta of and interrelationahipa among female labor - -
vﬂforce“farticipation, marriage, end fertility decisions in Chile are )
f?analyzed in this report to test and possibly improve existing theories

v nily decisionmaking and to better understand the nature of fanily;
?econonic and demographic behavior in Chile. The female wage, child -
;achooling, and child economic activity variables are also considered '
‘te ”endogenoua to the model and equatione explaining them are esti-

1”mated to cloae the model The goel of further work along these lines
}is to improve our ability to. predict and poaaibly influence population‘i
'fgrowth andkconpoaition. Such infornation should be valuable to the

tfenale‘labor force participation, marriage, and fertility end pre :
fthe hypotheeea that ere teeted empirically. Sone Chilean evidence :
aupporting these hypotheeea is discussed; aeveral conparieona are nadeai
vhvith United States and Puerto Rican data in Appendix A‘ e f‘
estimates and diacuseea an 8-equation nodel teetins*the hypotheeea’@’;f
‘forth in Section III Section V deals with the policy relevence of '
.thie reaeerch and euggeata directionc for further reeearch
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“II, DEMOGRAPHIC TRENDS IN CHILE

with*an annual natural rate of population‘1ncreaae”of“2”9*'ercent
for.thi period 1963-1967 thin ‘America’ 19 cutl,nm n. re  rapic

latioh growth has fallen below 2 O petcent (see Fig. 1)

TRENDS IN VITAL .RATES

and ‘Opulation since the late 19309 began to fall in the decade of the ;
‘19603 and vas; 27 3 in. 1969

lThese figures are United Nations estimates preaented in U.S."
'Department of Commerce (1969), p. 1, :

2For Fig. 1 data through 1966 (except for the 1966 crude marriage _
rate) are from the Chilean Demographic Yearbooks (Demografia). Figuresh
for crude birth rates, crude death rates, infant mortality rates, and =
neo-natal mortality rates for the years 1960 through 1968 or 1969 vere .
also available (in published and unpublished form) from the Servicio
Nacional de Salud. These two series were not coincident for the mutual
1960-1966 period. To form a consistent series for each vital rate, the
Servicio rates for the later years (1967, 1968, and 1969).have been
adjusted by multiplying them by an adjustment factor defined as the
average of the ratios of the Demografia to Servicio figures for 1960-
1966 for the vita' rate under consideration, (The adjustment factors
were ,9681, 1,0018, 1,0325, and 1,0184 for the crude birth rate, the
crude delth rate, the infant mortality rate, and the neo-natal mortal-
ity rate respectively.) The crude marriage rates for 1966 and 1967 are
from the 1969 United Nations Demographic Yearbook, Data on the 1968
crude marriage rate and the 1969 infant mortality, neo-natal mortality, -
- and crude marriage rates were not available; these ratcs are not plot-:"j
- ted in rig. 1, : . "
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“Per 1,000 live bjrths:

1920 '30 '40 'S0 60 ‘70 . 14045

F.g.l-cmlea“v.fal rates; 19202 1969

Estodistica y Censos, Sonticao, 1955 ond 1968,

. United Nations Department of fconomic ond Social Aﬁom, Unlnd R
Nations Demographic Yeorbrak, 1969, United Notions, New York, York, mn.
Republica de Chile, Defunciones y Ceusss de Musrte, Aficarie 1968,
Servicio Nocionol de Solwd, Sontiogo (dete dﬁm

Unpublished doto from the Sub-Dspartemento de Estadistica, Servicio
Nacionel de Selud, Sentiego.

m lcpubhen de cmu., oﬂzd-o, AFo 1953 ond ARo l966, Dineelon u.
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The ‘reduction in the death rate haa been attributed to health and
'feanitation improvemente. Somaauthors (for example, Cabello,‘l956tyhevef‘
:ﬁaacribed the fall- betveen 1920 and 1931 to the control of infectioue:;”
_tdieeaaee such as emallpox, typhoid, and influenze and the 1939‘l953t5*
“drop in the death rate to the introduction of new antibiotic druga nd

better methods of controlling and treating tuberculoeis.” Howev
. comes increaeed in these time periode, and the: improvementa i nutritiou,

and 1iving conditions that undoubtedly accompanied them, probablygcon—T“"'
:tributed to ‘the decline in the death rate, (Notice that rheideath rate ‘
fdid not fall in the Depreesion yeare of the 19305 ) The infant mortality
hrate (the death rate of infanta under ‘one year of age) haa fallen along '
Iwith the crude death rate (aee Fig._l) 1 Until recently the decreaee B
An: the infant mortality rate had been primarily n ita neo-natal com-
fponent~(deatha of infante in firat 28 daya efter birth) which reflected_
&hetter medical'attention during pregnancy, at the time of birth ‘and’
fimmediately afterward All age~apecific death ratea have fallen in this
fcentury, ‘with’ the greateat relative declines for persone ‘between the
fagee of 1 and 49

l’

’¥=[f Official atatietice indicate eubatantiel fluctuation 4in birth
Eratee in aome perioda, but thia may be partly beeauae of. differencea
fin the«method of collecting vital atatiatica.3, The rather dramatic
drop in the birth rate between 1930 and 1936 may have been’ an adjuet-
lmant to the fall in the death rate in ‘the previoua decade (eee Section

;III on the influence of mortality on. fertility behavior) or perhape a

’ponae to Dapreeeion changea in aocio’“ nomic conditiona. Birth

:ee fell in most countriee throughout the vorld during theee years,

, -“'1Tha infant mortality rate is ueually meaaured as: the number of
»deathe of infants less than one year of age ‘in: a. given: year per 1 000

tlive ‘births in that year.

2Between 1920 and 1952 agé-specific death rates for persons between
the ages of 1 and 49 fell an average of 60,5 percent, with the greatest
‘drop- (79.8 percent) occurring for the 5-9 age group. Age-specific death
rates for all other persons (less than 1 year of age or older than 49).
fell an average of 44 percent in this period. (These figures are: derived.
from age-specific death rates preeanted by. Cabello (1956), P 249, )

3Before 1952 births were recorded by date of regiatration rather
than by the year of occurrence,
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fsrw ter'concern with controlling femily eize indiceteo either thet the
fnumbe. ofwliving children perente deeire ie decreeoing or that the colte

7they ssociete with exceeding their desired family-eize goel heve in-
. :rftho’e associeted with falling ahort of the goel heve de-.
ufactoro influencing desired family oize will be dilcunled

fTh percent of regiltered illegitimete births has. decreeeed uerkedly
in t ie century.~ In 1960 15 9 percent .of :all: births were illegitinete~“
ae compared with 39 1 percent in<1917 Thia reduction in illegitimecy
_hes been mainly due to. increeees in the portion of the populetion that
io legell m 'ried
y ed uring the 19203, but then dropped during the.Depree-
sion year .1931-1934 (see Fig. 1) The merriege rate begen to riee

The crude marriege rate (metriegee per 1, 000 popu=

_agein,when,economic conditions improved ao did the merriege retes of
‘moat'”ountries during thie poet-Depreseion period (Certer end Glick

. 1'l’he sudden rise in the marriage rate in the yeere 1928-1930 hao
"been;attributed to a "civil registration campaign which advocated’ the
‘legel conetitution of the family" (Cabello, 1956, p. 243). ‘

, zwe observe this positive income effect on the "demand for (legal)
"merriege" because marriage is a '"good' whose costs are more easily
dafforded and whose benefits, legal recognition of wife and children,
are likely to be of greater importance the higher the level of income.
' . Some authors (for example, Cabello, 1956) have attributed the rise
in the marriage rate at the end of the 1930s to the introduction of
family allowances in 1937, These allowances provided wage benefits
for the wives and children of certain workers if the married couple
and their children were entered in the Civil Register. Marriage rates
jumped. agein in 1953 (and the years immediately following) when family
allowances wvere extended to all workers. These family allowances
are by no means negligible; in 1959 the monthly family allowance was .
9,449 pesos per dependent, and the monthly "living wage' was between
32 »150 end 65,890 pesos (Bohan end Pomeranz, 1960, PP. 24-26) :
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CROBS-S!CTIONAL VARIATION IN VITAL RATES AND RELATED VARIABLES

Chile occupieo the southern half of the west coast of South

”Ziiricl. Because of its unusual ribbon-like shape, a length of 2600
“uileo and average width of only 110 miles, the country experiences a
"uide range of climates and natural resource endowments that influence

the ecohomic lives of the Chilean people.1 The most common geographic
classification of Chile divides the country into six regions: (1)

ifﬁorthorn Chile (Tarapacd and Antofagasta Provinces); (2) North Central
"Chile (Atacama and Coquimbo); (3) Central Chile (Aconagua, Valparaiso,
.. Santiago, O'Higgins, Colchaqua, Curicé, Talca, Maule, Linares, and

‘fuble); (4) South Central Chile (Concepcién, Areuco, Bio-Bio, Malleco,

and Cautin); (5) the Lake Region (Valdivia, Ooorno, and Llanquihue),:;

‘and (6) the Austral or Canal Region (Chiloé Aieen, end Megollonee)

2\ nap of Chile showing the location of these provinceo and regions ie

presented in Fig, 2, Table 1 givee ‘the velueo of vital reteo end
related demogrophic and economic varieblee for theoe regious.‘

Northern Chile io deeert and 18 elmoet entirely dependent on

‘minins (nitrate, copper, lulfur, and iodine) for its livelihood
“Southward, temperatures become cooler and average precipitation

‘increooee except in loutheeltern Magallanes on the eeetern eide of

-the Andean cordillero, where rainfall is conoiderably leee than on

the archipelago. Agriculture becomes increaeingly more important

' from north to south, taking the form of cettle end eheep raioingép,
,,in the oouthernnolt areas, '

“The. populotion is concentrated :in the middle- of the: country,,_

f‘noiuly in the industrial rogion of Centrel Chile which ie ‘the most

gfrepidly grovins area in the. Ropublic because of very fortile ooilo C
':lnd the attractions of urban life, greoter educotionel opportunitieo,;
:end a comfortable climate, Migration to the Central region has ‘been

lthe extreme nature of the climatic differences is illustrated
by the fact that Chile contains the driest region in the world, the
Atacama Desert, vhere rain has never fallen, as well as the ploce
vhich holds the world's record for the most rainy days (348) in a

. year, Bahia Felix in 1916, (McWhirter and McWhirter, 1968, p. 94. )
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Table 1

CROSS-SECTIWAL VARIA'I‘ION IN _DEHOGRAPHIC AND ECON(HIC _VARIABLE

South
Centra

Whole
o Cwncrzﬁ

;_c‘.e‘.‘.ae-sf:‘cn‘ rate 34.7.

"';Crude denth rate 1 1’1‘8

','Infan: nortality 120 S
: rate (1958) Sk

Petcent of births

illegitimate - 22.1

" 'Children ever born . . -

per women 12 or - 2.21

older

Percent of women -

12+ currently 468

legally urtiod

' Percest of women
12+ cuu-euully 5 5
married

Labor force parci-
cipation rate of 16.5
wvomen 124 g

Percent of wvomen =
25+ who finished 60.0
. primary school

Pércent of women _
25+ who attended 9.5
- .vocational school
 or completed
_-secondary school

30.4

2.4

39.5

16.0

'9.8

5.‘4T

14.9

2 03
44.5

2.4
2335
45.2

8.5

3.9

| >z-'?.{z'9
43‘;;0

X
16.4
28 z

4.5

440 45.7°

X5 2.4

35:2 i}
12 8
123 4

1340 7.7 15.9

242 2.4 214

407 2 ‘300
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rablo'l continued)ﬁ,tig_'

tral. -':Central ' Central LooE Lake e Austra}
~Region-' - ”Rggion Regiond = Region . Region

“q

“76.4  116.6 91.1 ;86;9 555@.@- con jqogp'

opportunitieo
index8 R
Percent of clii_.lrdt'e‘_nf‘_’_; -

10 yrs. old attend- - . : SR L L T
1ing school - 792.9. 87.3 90.1 83.7. 1847 L 9L.L. : 3 88.6
Percent of children' ' ' o o = SR T - i
12-14 econalicllly 4 5,; 7.5 7.1 7.7 - 9i0 ©6.90 1 L 2702

P TEA

active

Perceat of ‘pop,ol,’.a:
tien employed in 3.0
agriculture ..

e Tl
e

L.

Percent of popula _
‘that is urban g

Percent of area 2 ’

62.7 -~ 80.2 61.0 494
16.2 - 12.5 1.3 ;6.5

Percent of popula-' o - W e
tion (1958) = 4.8 5.8 » 58.6 19.3 f‘8.._4
Population denhify’ : : oo

‘per square mile - 5.2 9.2 120.5 68.0 13350 . 2.47 7 U 25.8
(1958) - AR T | i e S

®rarspaca and Antofaga
bAtacnn and Coqu:l.-bo u

Aconagua, Valparaiao FSantugo o'niggins Colchaqua, Curico, Talca, ,Haule, Limres,,and Nuble.

Concepcion, Arauco, Bio-B{o Hallooo,'
-eValdivh Osorno, and Llanquihue. v
'fChiloe, Aisen, and Hagalhnes.
8See Table 3 for definition,

Source: Derived from Census data and data in.U.S. Department of Commerce (1960), Chapter IV:
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~mainly from the South Central rural areas, Migration'fromnthefﬂortﬁf‘
ﬂhaa fluctuated with the fortunea of the mining induatry.

Birth rates and fertility ratea are lover in areaa aubjectfto‘
; conaiderable foreign influence, for example, Santiago, Valparaiao“h
,'and Magallanes provinces, and in areas where women are likely to work

in the labor force. The data in Table 1 illuatrate aome of ‘the_ rela-44;
jtionahipa between demographic and economic variables but are te
mainly to point out differences among the major regiona of C
'fpreciaa nature and direction of theaa relationahipa will be'analyzed

_;in the remaining aectiona of thia report.

Death ratea are;higher in the real belonSantiago thanﬂinithe

~reat of the countryv>ecauae o phwlidity, high emperaturee, a ,fcon-‘
fgeated living conditiona, which are,conducive to the apread of disease.
Mortality ratea are alao high in thedpouth Central and Lake regiona
ibecauae low winter temperatures and heavy precipitation contribute

fto the incidence of tuberculoaie (Butland 1953)
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,m mz nmnmmms OF AND nzuuonsurps mouc FEMAL]
umon FORCE PARTICIPATION, MARITAL s',mus AND
mrn.mr nnczsmns IN CHILE

INTRODUCTION

[n this eection 1 diocues the determinante of. and relationlhipl i
among femele labor force participation, mcritel statue, and fertility
decie 'ne, and how these effect and ere affected by e women 8 wegox,

‘rate,'her education,‘the eize and eerninge of .her: family,'and other
"features of the _environment. in which ‘these decistons. are; mede L

The wage.a: woman can: eern in’ the " labor ‘force reptesents’ the*bhlue
gof herotime in 1ebor force ectivitiee ‘and therefore: the opportunity
.cost’, of time epent ino othertweys (for excmple, houeework orichild

‘ are). In addition to. thie subatitution effect:her'wage will" heve

en income effect as well for it influences her command over market’
goode and her ebility to be. self—sufficient.

¢ﬁ,Azwogan.s.edqcationfwill-effect the wage she can earn in- the’
‘labor,market: It.may also-influence-her attitudes concerning labor-
market . ﬁork 'differeht“forme'of”ﬁerriege ‘or ‘birth control- pricticei
Contiuued ochooling can: be an: alternetive to labor force: porticipativ",
marriege, ‘or, childbearing .for. a woman;: -

o ;The ‘model proposed here is not a formal theoretical economic

model’:“'That 1s, I do not specify an objective function, maximize it
subject to constraints, and then .use the first order conditions to
derive estimable equetionl. The basic economic model underlying all
'of the hypotheses proposed below is that an individual or family
' maximizes its utility subject to a budget constraint (determined by
the pricec of goods and of time and by non-employment income). Hypo-
theees about the relationships among the demographic and economic
- phenomena considered here usually (implicitly) assume tastes (prefer-
- ences) are being held constant. But tastes vary, and unfortunately
they are not held constant in the empirical model below because it 1is
very difficult to do so (we cannot really measure or observe "tastes").
' The omission of tastes as a varisble in the empirical model will bias
some of the estimated parameters if tastes (for example, for children
relative to other goods or for labor market work relative to home
activities) vary across the samples considered here and are system-
atically related to the dependent or independent variables. In some
equations, an explanatory variables, for example, educational attain-.
ment, is included as a proxy for tastes,
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o A voaan io productiva in tha home - as woll aa in tha labor marketf
| ﬂor productivity at home ia likely to be positively related to the :‘f
size of her fanmily. A voman who has many children will have a hisher'
value of time spent at home than a childless woman, The value.of. time
spent at home represents the opporcunity cost of participating in the“
labor force. A woman will tend to allocate her time between market

and non-market uses so that at the margin the value of time apent in
the market (wvhich 1s the opportunity cost of ‘time spent at’ home)

equals the value of time in non-market production at home.1 If family _
members vary in their relative productivitiea in market and nonpmarket,
activitica, they will tend to specialize along the lines of comparative
advantage (and then trade). For example, if the husband 1s relatively

more productive in the market than at home compared with' hia wife: he

will specialize in market production and ahe in non-market production.2

The adequacy of the earnings of other family membera, whichﬂ ill
depend on the magnitude of those earninga and the number ot family f~
members among vhom they must be divided, will influence the likelihood~
that a woman will work. The less adequate the income of a: woman ai71 |
husband, the more likely it is. ‘that she or her children will wor to
. supplement family income, Other things being the aamc,_an mnmA‘ried

woman will be more likely to work than a married woman becauae of
lack of other means of support.

Increases in income will enable a peraon or family to conaume
lar;ar quantities of normal goods, provided that the increaaes in

1.Tharo may be some inaqualitiea if the aquilibrium is a corner
solution. For example, even if a woman spends all her time in non-
market production, the value of her marginal product could still be -
greater there than the wage she could earn in the market; if this is
the case, she will not participate in the labor force. :

2'l'hio does not mean that they will devote all their time to the
activities in which they "specialize" but merely that they will devote
more time to these activities than they would if they were acting in
isolation, that is, in the absence of trade. Therefore, even if a .
voman "specializes" in non-market production she may still devote some '
time to the labor market, but less over her lifetime than ghe would B
in ioolation.
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: Lnormal good we. expect more people to marry wheniﬂ

If children ere a normal good we expect increeeeofq

'fertilitf decieione. Labor force‘participation repreeenta marke ay

of. time., A woman’s marital statu“_will determine the type of famil_jf
f(if any) C'thin which she decides how. to. allocate her time and will“ff

re‘distinguiehed here- legal marriage;

l’eensual,marriage,“termvnation of marriage (separation. annulmentY) :
‘Qdi' rce) iwidowhood' andf;emaining eingle., Fertility decieion‘ will .
‘aalso affect; h (amount of.non-market work done and will influencegthe'
‘size ‘of ‘the . houeehold in which femily decieions .are made.

,FEMALEfLABOR’FORCE PARTICIPATION AND WAGES

work){ie'th‘ result of thcginteraction of aupply andjdemand-ﬁ;
jrelations ‘will deal%primarily:lithfﬁupply factore eince:my,mein :
;interest 18 how_other aepecta of female behavior (eepecially narriage,

ﬂfettility, and educational attainment) are related to and determined

uwoman'

8 propensity to work in the labor force.

S 1'l'he "full price" of commodities consumed by a household is made
‘up ‘of .a goods component and a time component (Becker, 1965), Increases
in types of income that also increase the value of time (for example,
wages) will increase the full prices of commodities, eepecially thoee

with a large time component.
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‘ - A'voman 1is most likely to’ be a member of the labor force 1if the
»%opportunitiea for work (in terms ‘of ‘both availability of work and
:remuneration for 1it) are good if the opportunity costs: of working

" are low, and if it is necessary for her to supplement family income.m
A woman 1is more likely to be a member of the labor force the higher?i
the wage she can earn; that is, the supply of female labor servicesffj
is upward sloping. A high level of educational attainment will’inéfg
crease the wage she can earn since she will be capable of holding’a?{v.
‘more skilled job. 1 In addition to increasing her wage, a higherﬁlevel

of educational attainment may. exert independent influencesl,auc‘ aa;;”
increasing the woman's desire to work (the utility ahe receiveaerom» -
labor force relative to home -activities) or her appreciation of the'

value of personal care for her. children.

A woman is less likely: to be. a member of the labor force: the
”greater the opportunity coata of her participating.- Her opportunity

costs of work in the labor : force will be forgone household produc”!”
'tion. The costs will be’ high when ahe has many reaponaibilitiea;at
jhome, such as housework ‘and caring for children.. ‘ "" '
more likely to have such reaponaibilitiea than a aingle uoma"tf
elthough in Chile the number of aingle women who have children i3
not negligible (see Fig. A-4)

The neceaaity for a woman‘to work to aupplement family income
fia an inverse function of‘the, er:capita income of other family“' ]
kmembera. Mincer (1962)‘1im"v’#_, , ‘and’Sweet '( all fin
}negative relationahip for the United Stat
iparticipation ratea of married women and their huaband'a wage, when

7between the labor force

}vife [ B vage ia held conatant.

For a given level of family income the preaence of children
{;increoaee family coneumption requirementa and lowers income per

o 1Thua, the wage ahe can earn ie. to some extent, a matter of (paet)
'choice. For this reason, and also because aggregate data are used to
eati-ate the model (female labor force participation rates may affect -
‘the wages of women) , the female wage is considered to be endogenous to
- the model. As a dependent variable it is estimated as a function of

the female labor force participation rate, female educational»attainment;
-and an urban dummy (see below, p. 57),
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""nsumpLion requirementef

to the total ncome'o ‘o_ ex’ ,amily members. hor a given

children since many of the items the older children
"assed down to younger children.1 Many persons heve observed

i .

The magnitude of the second effect of children, subatitution ewey

lebor forcc ectivities because of an increase in’ the opportunity

IR 1I do not mean to imply that families are worse off, in a welfere
feenee. with more children than with less. If children are "wanted,"
athe parents' real income (welfare) will increase when they have an
‘additional child, but more of their money income will be devoted to
.children and leee to other goods. If we could hold constant for the
money income of other family members and tastes for children relative
to other goods, the "necessity" for a woman to work to supplement family
income will be positively related to the number of members in her
family, This reiationship will be weakened to the extent that number
of children and tastes for children relative to other goods are posi-
‘tively related. We will see below that the only cases in which the
- 'income effect of children on female labor force participation dominates
the substitution effect are for women who are not currently married. '
" 'There are two possible explanations for this: (1) the "other family
income" of these women is likely to be considerably lower than that of
vomen who are currently married, and (2) there is a greater probability
that their children are not "wented" (either they were not originelly .
or are not now in view of the woman's current marital etetue) o
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costs cf labor market work (due to greater responsibilities atﬁhome)

is probably also positively related to the number of children W
has, but’ it will be a negative function of their ages. Very younk :
children require. nearly constant supervision and care; children'over{
twelve years of age need very little. = Sweet (1970) observes a posi-=
'tive relationship for the United States between the percentage of

‘married women who are employed and the age of their youngest childr};

1When e hold constant; the age of the youngest child, the marginal ime )
icost of caring Eor children will be a decreasing function of the‘number”

'fhildren (ranked by. age,. youngest child first) and could ‘become -

Thegati e,if older children are. able to halp care for younger ones.?{
,Thus the total amount of time a woman must spendjwith her children,
;and therefore the importance of the substitution{ ffect, will at
:firstﬁbe‘positively related to the number of children,fhe has but

;may begin to decrease’;eyond a certein number of . children. However,
:if we are unable to control for the age of the youngest child we are
:likely always to observe a positive relationship for women of the..

,same age between the magnitude of this substitutiowfeffect and the
,number of children, because women .with a greater number of children
~are more likely to have younger children.

e fIn sum, when the number of children in.a, family is held constant,
1the importance of the substitution effect of children on: the likelihood

f~»u;18weet observes this: positive relationship regsrdless of whether
‘he’holds constant the number: of children.  When the number of- children
is.:not held constant, the greatest jump in the labor force: participa-~
‘tion rates of mothers by the age of their youngest child occurs. between
the child ages of zero and one. There is then a linear increaae of
:approximately two percentage points per child year of age until’ age
twelve, beyond which there is practically no effect of increasing: the
'age of the youngest child (Sweet, 1970, p. 197).

In other words, there are economies of scale associated with the
;time inputs to child care as well as with the goods inputs. Alter-
‘native child care arranagements, for example, grandmothers or paid .
baby sitters, will also reduce the mother's child care responsibilities
'(in the case of paid baby sitters by substituting pecuniary costs for
time costs). Sweet (1970) finds the presence of "other related adults"
in a household to increase the probability that the mother is working
There will be an income affect here also if the family must support ..
the "other related adult."
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”that the mother will work in the«labor force will be negetively reletedt
A%tokth age. f‘he_d
jher% hildren), the total influence of the income effect will be . poei-
"tively related to the:average age of her children (who are etill at

khome) These two effecte’are reinforcing, and therefore, for a given

'youngeat child (and probably aleo the averege age of

ffamily eize, ‘a: woman ie more likely to work the’ ‘older. her children._ s
When'
;of th\hincome effect will increaee with the number of children, but
the relationehip between the totel magnitude ‘of’ the subetitution effect;
'and theh'umber of_children, when the age of thiﬁyoungest child ie held

the age’ of the youngest child*ia held conatant, “the" importance i;@

conetant. may not e'monotonic --'it is probably a poeitive relation- ,
ship at‘f ret “bu may'become inveree beyond a- certain number of child-

ren.'u_‘.seneral the.net effect on the propeneity of ‘women to parti-»ﬁ

.cipate in the labor force of increaaing family aize while holding

'conatant the age of the youngeet child is ambiguoua. Only when a S

;woman has a largexenough family ‘that’ the marginal time coats of caring
bfor older children have become negative will the net reault of the »
income and aubatitution effecta be unambiguoue-- In’ this caae the more
children a woman hae, the .more likely she ie to work. in the labor s

force._

For a: given aupply of labor eervices a woman is morhﬁlikely to be
~working £ there are many jobe available that femalea canﬁhold, that

force articipation rates and wegee tend to be higher in urban areae

'beceuse here are more joba that women can fill‘ this woul‘ appeer to

1be the main reelon why many women migrate from rural to urben areae
;in Chile Regional attitudee toward women working outeide the home'
may’ elao affect the likelihood of a woman a being e member of the
labor force since theee may influence the demend for female labor
feervicee and perhepe the woman'e "talte" for.. labor merket work rela-

tive to“ ome activitiea._
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agee and marital statuses in Santiago. Province. Age of children is
not held constant here, but it can be assumed: to be positively releted
to the age of the mother, that is, a woman of 20 with two children ia
likely to have younger children than a woman of 30 withitwo children.

Moreover, the measure of children used here is "number of children .
ever born" rather ‘than number now alive. Even though child death

rates may not vary much within this province. present levels are: '
lower than paet levels (see Fig. 1), 80, that for a given number of
children ever born, a younger womsn ie likely to have a larger sur-
viving family size than an older woman. Although other factors that
may affect participation rates'-- female wage, education, and other .
family income =-- are not held constant, it is unusual to- have published
census data in a developing country tabulated by four- significant
i?;labor force statue,

characteristics ofithe woman simultanefisly:
age, marital etetus, and children ever. born.‘ The ‘patterns of these
rates confirm the hypotheses presented above and glve. some indication
of the net reeult of the joint influence of income and substitution
effects of children.

Reger lees of the number of children ever'born, the participation
retes of currently married women are* alwaye lower than those of single,
\ idowed or separated women of the same age with the same number of
children, preeumably because "other family income" is higher and
poeeibly;becauee of greater household responsibilities (aside from
caring for children) Among childless women in any age cohort the

participation ates,of those who are single are alwaya the highest
any rital_rtatus group in that age cohort. presumably beceuee of

zlack:of other financial support, but perhaps because ‘women - who work
' ﬂheter or. be lese likely to marry at all (see below)

("' f

; ,ijThe lebor force perticipation ratee of’ married women who have o
_given birth to one child tend to be lower.than the rates for childlessl

, 1Additional graphs and tables illustrating ‘the relationships
betveen female labor force participation and some of the economic

and demographic variables discussed above are presented in Appendix
A.. 1In some .cases these are compared with similar data from the United’
States or Puerto Rico. :



23

ion requirements increase.{‘

’effect;a 'the child's cons\

Single and "other" (widowed separated, marriage annulled, or
divorced) women " “with one child are in almost. ell cases more likely i
to participate in the 1abor force than childlesa women of the " satie
age and marital status. In. the extreme caee of separeted or widowed
women aged 30-34, women with ‘one. child are nearly three times- more
likely to,
»status with no children. This is evidence for the predominance of

bejin the labor force .as; women of. the samc.age and marital

i

the income effect of children for these women, . The participation: -
,rates of single and "other" women with. one ‘child-increase with ‘age’ -
before age 35 again supporting the hypothesis of a decreasing sub-
stitution effect and increasing ‘income effect as the child growe
‘older.

¢

With more. than .one child both the child-care responaibilities
_and the conaumption-requiremente pressures are strengthened. ~For !
Eeach age. and marital status. group, each additional -child. after the -
‘Aappears to increase child-carexresponsibilities (substitution

isinceulabor;Porce participation rates generally decrease as the number,
of: children increases (although -the 'single and" "other" curves are not

nearlykaaksmooth as. those for married women) This is probably becauee:

and'ar:'therefore mote’ likely to behave like childlesa women, '’



- -2"'

‘ecale aeeoclated with the time lnput to child care. For each maritalj
fatetna group, the rate of decrease in the labor force participation
?rnte when number of children is increaeed becomee emaller (the curveef
'become flatter) when age is increaeed Thie is coneietent with the
ihypotheaized decreaains 1nfluence (in ebeolute value) of children 6h'
participation as the children grow older (becauee of a diminiahing

aubetitution effcct and poaeibly an increaaing income effect)

'MARITAL_ STATUS .

Leggl ‘and Coneensual Marriage

;:;f;uarriage can: take two formsin’ iChile ==’ “legal” or coneensual
(aometimee called common-law marrlage) Therefore, ‘We must determine
not,only why - a: woman chooses to enter a marital relationehip, but *
also: why ehe‘(and ‘her- hueband) opt for one form ‘rather*than the other.

?

A woman tende to marry for companionehip, to have a family, end
for financial eecurity, although sex in a socially sanctioned eetting,
atetue, and escape from reetrictive parents are other poeeible reasons.
Legal marrlage ‘{8 ‘the more: acceptable and - more stable form of marital
relationahip,inmchile.wvThiefiaAilluetrated by the fact that consensual
unions are. sometimés: reférred to-as "irregular" unions (Cabello,‘l956)
The benefite of- entering ‘a-legal relationehip, ‘rather than a consensual
one;ware greater because’ (l) ‘the- reletionahip is socially: acceptable,
(2) only a: legally married ‘male “‘can’recéive -family ‘allowances-for: his
wife and children, and : (3) the wife and children are aaeured ‘of
yinheriting the man's property. Howevnr, the costs of forming a legal

than oneeneual unione, the future coete alao are higher becauee a
longerfterm7financial conmitment ie being made. Conaeneual unione,
{ﬁhic re. (reported to be) relatively more. prevalent enong the. young
ﬁ(?ab,:eble 2), are often "triel marriegea,ﬂ‘legalired et a leter dete..
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“Table:2 .

i "'LEGALLY AND CONSENSUALLY ‘MARRIED VOMEN *
i . IN.CHILE BY AGE.OF WOMEN, 1960 : -

Age of ::
Women ..

Percent of Women
Currently Consen-
sually Married

‘ansqnspai‘uirriige
as Percent of all

Percent of Women
“Currently Legally
- Marrded -

12-14 i .

15-19
20-24

25-29

30-34
35-39
40-44
4549

124+

Marriage -

£ 0.02" © 0,16 11.0

om  ae e

2.8 38.9 6T

4.0, : 6049 £ 6i2-
'.".‘f'.’» 6;.3 o
i ‘.i» .

6.

47 169.6

4.6 66.2° 6s

EoF

3,0 a 68

Sour

ce:

Characteristicas Basicas de la Poblacié- (Censo 19605."]f
Table 10. — St

Direccién de Estadfstica.y Censos; Poblacin del .Pais: - '
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A woman is more likely to marry legally?the greater her need for
the financial security provided by a legal marital relationship. If"
the alternatives to marriage, labor force participation or ochooling;
are attractive, she may choose to delay marriage or not to marry at -
all, The negative relationship be.ween marriage and labor market ':ﬁ
opportunities will be weakened 1if martCt work and marriage are cqu;j

patible.

Consensual marriage may be more compatible with labor force
activities than legal marriage. Sociologist william Goode (1968jf
believes that consensual marriage tends to be a more matriarchal type
of relationship than legal morriage and that it is more common where_f
the social and economic positions of women, relative to that of men,.

are more favorable.1

A man is more likely to marry legally. 1f he. can afford the.
expense of the marriage ceremony and can bear the financial responsi-
'bility of supporting a wife and possibly children, that ia, if hi" i
income is high and the prospect for his continued employment is goodj

The importance a man puts on the legal recognition of his wife and
lchildren is also likely to be related to his income. For both of
“these reasons we should observe a positive income effect of male -
earnings on the demand for legal marriage by both men and women.

- There will be a much smaller income effect associated;with the "demand

ffor consensual marriage," and if; coneeneual marriage is an’ "inferior"

- good, this income effect will be}negative,'

lData from Santiago Province give some weak support to thia hypo-
thesis: in 1960 of the persons consensually married who classified..
themselves as "head of household" 6.21 percent were women, but only
3.77 percent of the currently legally married heads of households -
- were women, However, consensual unions are in general less stable
. than legal unions and the husband is more frequently absent from the
household; this also may account for this difference in the percentages
of heads of households who are women. Because the husband is more
frequently absent in a consensual marriage than in a legal one, other
-things being equal, the wife in a consensual union will be more likely_
to work because the average "other family income' she receives is '
1lower.



;"low [level of] norm k

0 v u! ,f' ental orms such as literacy."1 However,
such ociological theories”ar’ﬁdifficult to test empirically. It eeem

reasonable, a priori that educated peraons are more likely to b

e K b
informed of and to be* influencedfby the legal and social advantsges

of legal compared with consensual marriage, although for the male
some 'fgthe features of legal marriages, -such .as- the wife s,legal
claim on his income, may be viewed as disadvantages and could dis-igr

courage legal marriage.‘ In the younger age groups this positive
influence of- education for. women ‘and: possibly For men on their ten‘fﬁ

d“*c )to choos,dlegal over conseneual marriage will be offset by. he'
negative. influence of continued schooling, which is likely to be

‘aive tollegal marriage and possibly to: conaensual marriageialso.

: 11 these things being the same, “a" woman is more likeliito marry”
when men“are ‘more readily availeble, ‘that 18 when the ratio offf

marriageeble men to’ marriage-interested women is. high Since sex
fgional ratios

%pecific migration cauaee considerable variation inlt 3
of men to women in Chile, this ia a relevant consideration here.av»."

1In the sociological literature ‘the" eoeial attitudes conducive to
consensual marriage are very similar to those associated with illegit-
imacy. This is partly because children born to consensually married
parents are classified as illegitimate. Because of this definitional
relationship the illegitimacy rate is not a suitable proxy for the
social attitudes toward consensual marriage. In the empirical estima-
tion of this model, the percent of single women who have children, a
measure of illegitimacy among single women, will be used instead.

2Nerlove and Schultz (1970) found adolescent schooling (of malel
and- females together) to discourage legal marriage but to encourgge
consensual marriage in Puerto Rico. , v »

3Sex differentials in death rates will also cause. some verietion
Icin the sex ratio.



- idouhood and Seggration

Women who were once but are not currently marricd are of interest

: in this study because we expect these women to behave differently from

either currently married women or single women (recall Figs.,3 A-H)‘?f'
;Since vidowhood 18 a condition beyond the control of . a woman (although
.:the decision to be no longer classified as a widow by 1:'emarrying“:ls-\~i
"not), it will be treated as exogenous to this model.1 It would be
,1endogenous ‘to a much larger socio-demographic ‘model that included _____
:fdeath rates as variables. The percent of women who have cver been
?widowed (which is not the'same as the percent of women currently
fclassified ao “widows") is. determined by the death rate of: married

; Separation, annulment, or: divorce,2 on the other hand ‘are’ the
Eresult of conscious choice on! the part of at least one spouse ‘to”
,terminate the marriage.* For a given level of marital discord the

fwoman?is’more,likely to discontinue the relationship the less dependent

she is on her husband for financial support.n Therefore, other things
‘being'equal, separation ‘rates’ should be higher among women who enjoy

;better"abor market opportunities.3 There will be ‘a positive subati-

ﬂtu on ffect of her earning power in addition ‘to” this positive income

,;teels that marriage and labor market activities are not
,This hypothesis is supported by 1960 data for the United

e,

- 1'l‘he percent of women who are: widows is not. included as a varieble
‘in any ‘of "the empirical results presented in this report. o

o 2Divorce does not. exist in Chile, but there is judicial separation,,
which does not dissolve the marriage bond. I have not been able to. '
find any information on the types of financial arrangements, if any,
usually made between the husband and wife when there is a judicial
separation. This is important to know when talking about "other -
income" of separated women. I would guess that women in Chile who .
were divorced in countries that permit divorce are classified as
either separated or "unknown" in the Chilean census.

3Although good labor market opportunities may cause some marital
breakups, they may also attract the in-migration of women without
husbands. Such selective migration would reinforce the positive
relationship expacted between the percent of women who are separated..
‘and female wages.
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States showing a positive relationship between. the.prevalence. of .

divorce among women and their annual incomes (Carter end Glick, 1970l

HOE R R R
264y.1

;: voman s more likely to'be: dissatisfied with: her: husbend if he
Vis nable,to supp_ft her in the manner she would like. The huebend

b more_likely to leave his wife,’either permanently or temporarily,
annot "afford" to support her- he may migrate to' another region
=with Lopes‘of increasing his earnings - For" these reasons separation

, rates should be. negatively related to the level of male income.g.~lnv
“the United States the prevalence of separation and of divorce among
vumen was negatively related to their incomes. in. 1960 (carter and Glick

| 1970, . 264)

Spouses are probably less likely to" separate when: they have child-_
ren (although it As: true that children ‘will: lower income per family{_.

member), and therefore aeparation rates -are’ probsbly higher among' |
,childless couples than among couples with: children.4

1The percent of women who are separated increased with their
annual income for- incomes below $3,000 per year in 1960 but was nega-
tively :related to annual income for higher levels of income. The
v'higher income -groups can afford divorce. TR

- 2Note that the same factors that reduce the propensity of a womanj
to marry ‘legally -- attractive economic opportunities for women and -

‘poor; ones. for males -- also increase.the likelihood that, 1f- the woman
;marries, her marriage will not last. - y -

, 3Divorced women in the United States are on average more highly
_ educated than divorced men, the former having completed 1.5 more years
of school than the latter (Carter and Glick, 1970, p. 255). Among
American men the percent divorced tends to diminish as the level of
" educational attainment increases, but for women there is a positive
relationship between the percent divorced and amount of education
received (Carter and Glick, 1970, p. 256). To the extent that wages
are correlated with educaticnal attaimment, this evidence supports
the above hypotheses that the incidence of marital dissoluation is
- positively related to female economic opportunities and negatively
related to male earnings. It is likely that educational attainment
.18 exerting some independent influences as well. For example, edu- ,
cated women are more likely to know their rights and to have a greater
’sense of self-assurance.

. l'l"or this reason the number of children ever born per separated
voman is probably lower than the number of children ever born per
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It ia worth noting that”
cenaua ‘18 the clasaificati

';ritalf;tatus as’ reported in the Chilean

he;woman interviewed; no attempt ia
nade to verify her classif cat:
Therefore what is actually measured is the. percent of women who
classify themselves as,: say, separated or as consensually married.

If a wvoman feels that it ia ‘not socially acceptable to be separated
or consensually married, ahe may claaaify ‘herself in response to the
census taker's queation as being legally married or perhaps - even 1?:f
linsle.. Bialea in the data will ariae if, for example, unedueated

ion by conaulting official recorda. o

women are . likely to misreport their marital atatua.

The variablee usedmv

,meaaure the various marit“l statuaelvin

the empirical model are‘age-speeific atocks - the per ’
of 'Y given age. who report themaelves as having a particularvmarital
ltatua. Although marital-atatua atocke are not as reaponsive to
eeonomic variablea aa are ‘the . correaponding rates (flowa), they do
3ive an indication of the magnitudea of paat ratea and differeneea
in . timing of marital status’ deeisiona.

FERTILITY.

. evmeaaure of. fertility uaedrin the eatimationlof*the model,'
children ever ‘born per l 000 women, ia llso a atock deti !‘,.,
palt ratea, but in thia caae the atock itaelf haa more.meanifti
familiea preaumably aim for a’ desired number of aurviving childr:nfg
and attempt to regulate the rate at’ which they add to thia atoek?in‘

aceordanee with their goal.

'Since" children are in’ part an ‘ecofiomic’ good, the. number'j:iauri‘

PR

vivingyehildren desired‘by parenta ie determined by the coata an
he””fita of having ‘and raiaing ehildren THZthat ia. the perceivedﬁ
~prd‘e$of a ehild.l_ Net costs of child rearing wil? be. amallar and

e

nvidovadxor’currantlyvmarried voman who has been married for the same .
" length of time. In the United States, 40 percent of all couples get-
4. ing divorced in 1962 had no children (Carter and Glick, 1970, p. 253)

- 1R.acent economic theories of fertility (Willis, 1969; DeTray, ,
- 1970) have pointed out that the most commonly used measure of children
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Apperhaps negative if:the childt'eqeble to eupplement flmily income or

Iffthe”child is attending echool rather than working,.
;th' coe of th child will be higher, even if. echooling is. provided
,by' he state Mfor here”ar opportunity coete (forgone eerninse end

production.

: efdirect costs. (school supplies,

hof eending,a child to echool Expected costs of schooling

uwill bempoaitively related tofthe'expected duration of .the echooling.

The opportunity coat of perente' time is also a very eignificent
/xcoet of children, eince children ere time-inteneive commitments. '
Beceuse thefmother is ueuelly in charge of child care, the opportunity
&cost offher time kU E ueually the more importent. ‘1f a women can perti-
:cipate in the%lebor force and earn a good wage, her opportunity coet
of eteying home with children is high. If ohe doea heve children ehe-
~may. epece’the birthe feirly cloee together eo ee to minimize her time
out of ‘the labor force._ Deeired femily eize ‘and’ deeired birth inter-‘
ﬁvela will’ be negetively related ‘to the velue of the woman 8 ‘time,
fother‘things being equal

,‘ber;o children perente deeire ie determined not only by

Iquall y,wof a child but aleo by the femily'e incom

(n‘d'.

hoad

,whic fie?composed ofkproperty income and the huebend'e, wifese,:

(the measure that will be used in the empirical test of this model),

a physical number of child bodies, may not be the proper measure of

the true quantity of children parents have. They hypothesize that
parents desire and produce a given "full" stock of children (from
which they derive a flow of "child services") which is a function of
‘both the number of children and the quality (education, health, etc.)
of these children. If children are a normal or superior good, parents
vwill desire a larger full stock of children when they believe the price
of children has fallen, or when they experience an increase in income.
However, whether this increase takes the form of an increase in quan-
tity or an increase in quelity, or both, depends on the magnitudes of
the price and income elasticities of demand for the full stock of
children, the elasticity of subatitution between quantity and quality,
and the relativa weights of quantity and quality in the production of
the full stock of children (DeTray, 1970). In the empirical estimation
of this model no attempt will be made to adjust the depeundent variable
for quality of children, but "quality" measures, such as child school-
ing, will be included in the equation explaining fertility to account
for the tredeoff between quantity (child bodies) and "quality." -
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oeeibly children ] eerninge.l'“ s:l.nce children ere probebly coneideted
o be Y noreel "good," the nuaber of children perente ‘desire et
pecified "srice" will be positively related to their income. But

dnce there are price aspects of the wage-earnings components of ‘
‘e"niiy incoms, it is impossible to predict a priori the direction
sign) of the effect on the number of children desired of a change

n the husband's or wife's earnings; only a change in non-employment
.nco-e will give rise to a '"pure" income effect, The substitution
ffect of s woman's earnings, the opportunity cost of child care dis-
ussed above, is usually (and I think correctiy) assumed to predom-
Lnete over the income effect of her eetninge.:' The male wage repreeente
‘he value of the time the father epcnde with ‘his children, but eince »
the lother is ueuelly in charge of ch:l.ld cere, the eubetitution effect
f hie vage should be much weaker tha‘:' thet ‘associated with her earn-
ln; power, and is assumed to be donineted by the income effect In

the enpiricel estimation of thie nodel the female end ‘male wege eppeer
In the equetion explaining fertility levels. o ’l‘he fomer ie expected

to have a negetive coefficient indiceting e predoninencc of the sub-
t r"'a poeitive coefficient

ltitution effect for wolen, and the _
ehovin; e preponderence of the incone effect for men, Unfottunetely,

dete on uneerned inco-e, vhich would eneble us to measure a "pure"

incole effect ere not eveileble.

Aeeuning that the perente heve e conpleted fenily eize goel in
nind end heve decided how they want to epece the. birthe, et eny point
in time the number of children to vho- the’ voman hee given birtli
be a function not only of theee prefetencee but eleo of het <‘fe ndity,
her exposure to the risk of pregnency, and her’ ebility to contro ’f_’the

nunbet of births she hee. ’rhe netter of fecundity vill not’be i

cussed-here. 2

TSi.nt:e children are‘ long-run co-itnente, penenent incoee ie
the most eppropriete income measure,
2A woman's fecundity is related to her age""fT 'l'he eodel"r-preeenteq

here 1s estimated for seven five-year age groupe . (15—19,..‘.,
and tvo euregete cohorts (12+ and 15-69)
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Lty }*‘1 Py

ﬂA'wonan s expoeure to the riak of pregnancy dependa on the fre-

,,t’ ins of aexual intercouree._ Althou;\ there ie no vay to =

1 Since the meaeure of fertility uaed in thie eatination
s model ie a etock (the nunber of children ever born per l 000
"_ men): that wae formed in the peet, ve are intereeted in previoue ex-'l

:fpo re’ tofthe}riek of pregnancy, end therefore must conaider all wnnen

"who_ were ever“narried whether or not they are currently narried 1

on'eneuhlxnniona are leaa atable than legel narriagea end

VBecr
‘the hu
1s’ probebly leae frequently expoeed to intercouree than a voman who

nd'ie nore often abeent a woman living in a conaenaual union :

ﬂie legelly merried Aeide from a enaller riak of pregnancy, a con-‘
aenaually married couple ie eleo likely to heve fewer children beceuae
-theirlfenily aize target 18" emaller. A conaenauelly narried couple f
nay deaire fewer children than e legally narried couple, other thinge
being equal beceuae the man cannot receive femily ellowencea for hia
wife and children, and- they are.not -protected by legel cleine on: hie
incone or property.2

If a woman ia eble to control the nunber of birtha ahe hae, eheh

will probebly went 'to compeneate for expected end actuel deathe me
her offepring in determining ‘the nunber of‘b tha ehe believe '

eery”to 'eave her with ‘& ‘surv ivigl fenily:fidde’ red eize. For exenple,

ifiehe wente three aurviving children ‘and’ expecte helf of her children
'to die,rahe will plen to give birth to eix children. Thua, the nunber**
‘of' hs he'plana is

R ength of narriege should be a good indicetion of past expoeure .
‘to. the risk of pregnancy for an individual woman, However, since such
‘zinfornation is not available, it is necesesary to assume for the enpir-
‘4cal test of these hypotheses that the percent of women who were ever
married (the measure used here) is closely related to the average.
'nunber of woman-years these women were married,

Appendix Figs. A-4 and A-S 1llustrate how mumber of children
ever born varies with age, labor force status, and marital etatus,
Unfortunately, the data used to comstruct these figures do not dis-
tinguish legal and consensual msrrisge, but lump them to.ether into
a single category.
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gvher B - deeired nunber of birthe.

S - deeired nunber of aurviving children,

Dw probability that a child will die.;;
;The parente' evaluation of the chance of a child dyin; ie a eubjective
probability positively related to the level of infant and child mor.
‘telity rates in their area, Parente may tend to overcompeneate or
undercompensate for child deaths depending on the eccurecy of their
eveluetion of D and the costs they eeaociate with under- or over-
:ehooting their deoired family aize goel (S )

If a woman loeeo & child ahe hae not expected to: die, for: example,
_efter ahe has elreedy reeched her target family eize, ehe ney vant-to.
"replece" that child in order to maintein the deaired femily size. . .
.Thie replecenent eftect will be directly related to 'the number of the-
vwonen'e children who have died other thinga being .equal, 1

Since the data used to- eatinete thia nodel refer to eggregetee
_(urben and rural provinciel regiona) rather than individuel houaeholdo,
it_vill not be poaeible to. separate the uncertainty and replacement
‘beh rel inplicetiona of infant end child mortelity. ‘Inthe enpir--
et,o! thie nodel the infent nortelity rate (legged two -years -

;to ellow for a deciaionneking and biological lag . for replacement) will
‘b ueed to repreaent both eepecto of child nortelity.2 However. these

1Beceuee resources are expended on children who die, infant and
child deaths increass the pecuniary cost (and also the psychic cost)
of attaining a given surviving family size goal and thereby could-
reduce the number of surviving children parents desire. I believe,
that this negative influence of infant and child mortality on the ' =
number of births parents desire will be outweighed by the two positive’
offects (compensation in planning and replacement) mentioned above,

. 2In using the infant mortality rate as the measure of child mor-
tality, ve are ignoring deaths of children past their first birthday.
However, this omission is not considered to be serious since most
child deaths occur in the first year of life and also because it is
1ikely that the regional pattern of levels of mortality for children
past their first birthday is very similar to the pattern of infant
mortality rates.

The 1958 infant mortality rate is used in the estimation of the
!ertility equation for all age ;roupe. However, for older women it is
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;two factors operate at different tines during a woman's fertile yea

. Uncertainty cauges the parents to compensate for expected deaths in
‘iplsnning the number of births (B ) they believe ‘necegsary to reach‘A ’
’their target family size (s ), the: replacement factor comes into'oper-f
'ation mainly after the parents have achieved this family size. Ihere-l
fore, the total effect of. ‘compensating’ for ‘child deaths should b

greater for older women.

‘ w;,luost of the above hypotheses are based on the premise that a L
voman’ 1s- able to’control” the’ number of times ahe’ ‘gives birth and wilﬂi

do* so ‘4n® accordance with‘her target family size ‘and corresponding‘
desired number ‘of” births., ‘For'a’ given level of fecundity, ability
-control the number of pregnancies ‘and’ births depends on the sophis
The "~
data used in the estimation ‘of the model presented here are for 1960

tication ‘of - birth control methods ‘used “and’ how they are used L

before the establishment of the national family planning program in j_

likely that the: adjustments they -made. for expected deaths in planning
the’ desired ‘number of births. were ‘based on:earlier levels of child .
mortality. ' The 1958 regional levels’ of infant ‘mortality will be lower
than: those ' in earlier years . (see Fig. 1)...If 1958 regional levels of
_infant mortality are perfectly correlated with previous levels, the
coefficient of the 1958 infant mortality rate will be biased upward
for the older cohorts of women, but the statistical significance of
~‘the relationship will not be altered. However, if 1958 and earlier
levels of infant mortality are:not- perfectly correlated, there will .
be.a’ (counterbalancing) asymptotic downward bias (toward -zero). in. the;_
"estimated coefficients of the 1958 infant mortality rate due to errorsﬂ
“in"variables. If the infant mortality rate is the only variable in
‘rthc Fertility equation that contains measurement error, its t-statistic
'also will be biased toward zero (Cooper and Newhouse, 1971) :

i -j'lsince Chile is a predominantly Catholic country, no method more -
 advanced than the rhythm method is religiously acceptable. However,
x;the ‘Chilean Church 1s reputed to be the weakest in Latin America, and
“some of the more liberal clergy have openly advocated contraception.
Until’ recently, induced abortion may have been the main form of birth
o”control used (although statistice on contraceptive methods used are
.scarce), In the 1960s interest in family pianning began to increase
-and culminated in 1966 in official recognition of family planning as
. part of a nationally sponsored health services program, The focus
~of this official program has been the giving of contraceptives to
multiparous women of straitened economic circumstances who have just
given birth, although much attention is still devoted to women. resort-v
‘ing to induced abortion,



‘ 1966 Althou;h no information is .available on the birth control
nethode thqn in uee, 1t seens reasonsble to. euune thet more . educeted}l',

- couplee ere more likely to be inforned of end to use more etfective

‘:',1 forn of birth control 1

!IABOR IORCE PARTICIPATION AND SCHOOLIKG OF CHILDREN

' In the estimation of this model child lebor force pnrticipntion d

end schooling are considered to be endo;cnoue for they ere upecte of -

the "quelity" or costs of children thet are. euhject to choice. zSincea

‘parents may feel that quantity and "quelity" are eubetituteble, that :.
in, they may desire fewer high-colt children then lov-cont children,

;decieione concerning the nunber of children they wnnt to. heve end the .
lchoolin; or econonic activity, they foreeee for .these . childrcn \will

be jointly deternined

, Child Econonic Activity

Like their nothere (end other "eecondery" workere) children are
nore likely to work whcn other fenily reeourcee (per family nember)
ere ecerce, whether this lcercity is due: to inndequete earninge by
their perentl or to ‘a lerge number of fenily members . enong vhon those
gs im: be divided 2

A child'e propcneity to perticipete in the labor force will be
:poeitively influenced by the wage - ‘he or ehe cen earn (or, 4n. the case

J'Since parents' education is positively correlated with some of
'the factors that tend to increase the "price" of a child, for example,
‘the female wage and child schooling, educated couples will also have
. & greater incentive to practice birth control for the costs of not
doing soc are higher. ’
Miro and Mertens (1968) found a positive relationship between
the parcentage of currently married women who have ever used some
form of birth control and the educational attaimment of these women
in two small Chilean cities (Cauquenes-Chanco in Maule Province
and Mostasal in O'Higgins Province).

21! there are many children in the family, the mother is likely
to send gome of them to work rather than join the labor force hereelf 3
- because her opportunity costs of labor force activity (household re-
- sponsibilities, which include caring for children) are likely to be -
coneiderel-ly higher than theirs,
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éto the opportunity colt of lebor for ecti'vities.1 Sinc_TQ'

kechooling is an alternative to. full—time (nerket'v

‘“child the value perente (end children) ettech to. educetion
2

;non-nnrket) vork

Imhnill repreoent the opportunity colt of work for .the child

< IR the enpiricel teat of theee hypotheaes the labor force perti—

-nfcipetion rete of children 12-14 yeero ‘old” nill ‘be’ uaed a8 the neeoure

,?of;child econonic activity. There are’ two unavoideble drevbeckc of
this: measure: - (1) 4n rural areas meaningful economic- ectivity for
mchildren ney begin as early as age five, but Censuo ‘data ‘oft’ lebor
force participation begin with age 12; and (?) ‘the’ recorded lebor
vforce participetion rate is likely to understate the.proportion of
_working children ‘because .unpaid family workers are often not counted
as being in the labor forcc.3

Child Schooling

The enountfofaschoolingyparents desire for their children“nill
be determined by the expected returns to the investment in ochooling,
the price of schooling, and the family's income, The quantityxof

Ati;ne wage children can earn was not available as a varieble when
thie equation was estimated. Such a wage, which can.be creeted with
the same method used to construct the male and fennle wvage measures.
used here (see Appendix B), should be included in future work on child
economic activity. In the estimation of this equation the female wage
is included as a proxy for the wage children can earn,. Since children,
like women, are often "secondary" workers, they may be fairly close
subgtitutes for each other in some jobs.

2Other things being equal, educated parents are probably more

likely to desire highly educated children. In economic terms, the
"value of education” is the net present value of the investment in.
continued education. However, only stme, if any, of the retura to
the child's education will be received by the parents.

30! course, the same problem exists, and is wore serious, for
women since non-market activities, such as housework and caring for
children, are not counted as labor force ectivitieo. However, we are
“able to approximate the magnitude of a woman's housshold responsibili-
“ties by considering her marital status and the number of children she
hee.
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nerket eerninge or no:;uerket production., For the eatimetion of the
fch11d schoolinb equetion the femele wege, which ie used ae e proxy for'
| :, _' ;rn, will be. ueed to- represent the: opportunity
coe eﬂof eending a child to, school 1; Direct coete are not 1ncluded
;1n the‘eetimetion becausu no data were found but these coete probably

,do not:exhibit much regional verietion.;

; ”xi‘rechooling 1e a ‘normal (and’ probably a euperior) good the
:emo nt'of echooling ‘al child recéives ehould ‘be poeitively related to
femily 1ncome per capita, other thinge being equal To test thie
hypotheeio, the number of children ever born and the male wage will
:be included in the child schooling equation; I expect the percent of
chi ‘ ;attending echool to be negatively related to:the former and
'poeitively related to the latter,

, 1Paul Schultz has pointed out to me that women with good labor
market opportunities may be less able to oversee the schooling of
‘their children. This would further strengthen the negative relation-
.ship that is anticipated between child school attendance and the
female wage, However, the relationship between the female wage and
child school ettendance is probably much more complex, The value: of
school as a baby sitter is probably positively related to the wege
a woman can earn in the labor market and to the costs of alternetive
child-care arrangements. Other things the same, this would lead to
a positive relationship between child school ettendance and the female
wage, However, if more mothers work where more children are attending
school, this increeee in labor force participation could reduce’ the
vages eveileble to women, causing a negative relationship between:"
child school attendance and the female wage rate, Correlation between
the female wage and the mother's preferences for education or between
female wage levels and the investment potential of schooling could
also affect the relationship between child school attendance and
female wage rates. I am indebted to Glen Cain for pointing out the.
many different ways in which the market wage of women and the percent
of children attending school may be related and influence one enother.
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.‘uffChool or the amount of school-

ing childre_“receive ie determined;;y;the interaction of parents' and

children 8} ‘demiand. for schooling‘end;the community's supply of school-
ing. Well-enforced compuleory schooling laws are likely to increase
;the obeerved (equilibrium) quantity, for they increase the expected
coete,of not ettending echool The factors discuseed above primarily
k;effect the demand eide elthough they may. have some impact on the -
mpublic eector e‘decieione concerning how best to ellocate resources
;for educetion.. The: eupply schedulﬁ:ie much more difficult to specify,
end neceeeery data and informetion‘were’not available to include in.
the . of‘echooling.;, In the eeti—
n, populetion;deneity or the f“ L

the model factore thet effect th" eupply,
metion of the child echooling eq

urban dummy will be included in a’ crude ”tempt to. edjuet for eupply

’shifte. It is believed thet areee that are more heevily populeted or
more developed economically will be more likely to have echooling
facilities, pertly because it is less coetly for them’ ‘to. provide theee

servicee.z'

\ For the eetimetion of : this model the percent of lo-xeer old child-’
ren who attend echool is the meeeure of child echooling used, Although

it would be more desirable ‘tox huve=a.meaeure;that givee”ue en indice-

tion of the total amount of scho;:in“‘a ufor example,

thc total number of yeare ‘he. attends'echool euchpa meaeure couldknfb;fﬁ

be' ueed ‘because the Census data ‘on schoolznttendancffforklevele of -
schooling higher than primary (grades 1-6) vere. not eveileble in'elgjf;b
form that could be used in the model 3 '

1See DeTrey (1971) for an attempt at eetimeting echooling supply
schedulee.-

2DeTrey (1971) believes thet "more deneely populated areas,
ueepecielly urban areas, have economies of scale in the production }
of . schooling" (p. 14). His regression results for Puerto Rico con- .
%firm this hypothesis: both the percent of the population that is
{urban and the population density of rural areas have positive and
- usually significant coefficients in equations explaining the percent

, of children enrolled in school.

‘ 3The data used to estimate this -odel refer to urban and rurel
areas of Chilean provinces. Only data on primary school ettendence
‘are given by the requisite urben-rurel breakdown,
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. OTHER ASPECTS OF FEMALE ECONQMIC AND DEMOGRAPHIC BEHAVIOR -

Although a voman's decision to migrate is interrelated with her -
.1abor market, marriage, and fertility choices, migration is not u- ’
plicitly considered in this report., Female migration is implicitly’
included in the model to the extent that some of the factors to which
migrants respond are in the mcdel, and part of the measured response :
to those factors is by migrants, For example, a high wage may induce
some in-migration of working women (or women with a "taste" for labor
market work) and thus raise the female labor force pnrticipntion tate.l

Female education is included in the model, but it is conaidered
to be exogenous. Since schooling may be an alternative to urly
marriage or labor force participation, it should im the future be
treated as endogenous and linked, with the appropriate lnss, to child
schooling.

l'l'ute factors may motivate individuals or families to migrate
to areas vhere their desired patterns of behavior can best be achieved,
This may complicate the interpretation of some of the estimated para-
meters to the model, For example, high wages may attract (the in-
migration of) women without husbands, rather than cause them to leave
their husbands.

If further work is done on the economic and demographic behavior
of women in Chile, I recommend including migration as endogenous to
the model as Nerlove and Schultz (1970) and Harman (1970) have done
in *heir studies of Puerto Rico and the Philippines, respectively.

I vefer the reader interested in Chilean migration to Herrick (1965),



IV, 'SPECIFICATION AND ESTTMATION OF THE MODE

DATA

S hypothuu davelopod in s-ction III ;onouny porutn to tho :
1nd:|. 1"’woinn aud her fnuv/'n ‘behavior. ' However, data’ are aot
v : _,f":o test these hypothese: at the individual level, Aggregate
’dau f.or urban and rural areas in each of the tvonty-fivo Chilean
provincu rcprulnt ‘the sample of 50 observations uud to utmto

avi

tho nodcl Holt o! t:he data are for five-year age groups of women,
iu‘dﬂ ch_,,..-odu ™ nt:uuted for seven of these cohorts (15-19, 20-24,
waey! 45—49) and for two combined. gtoupl (12 or older and 15-49) of.
mon ' 'déternine how tho te.ponsu of th. dopcndent: varhblu to
iﬁ t:he 1udopcndent varhblu vnry with the agc of thn woncn.

"pro- i

1.,

qf 1nd:lv1dun1 wonen 1n thnt cohort:- uch group énn be N
.,-v:lcwod,; uﬁbihnvin; like a "upnnnutive 1nd1v:ldun1 Y In the' uti—
' 'ntion of the -odol ngioul oburvat:lona for sach age group ara i
nightcd to refhct the sin of tho cohort oburvod 2

Varubln used in’ t:hn ntiution of the -odcl nre dlf:lnod 1n
'rablc 3- their means and -tnndcrd dwhtiom au puuntod 1n 'l‘lble
4., 'l'he data are priurily fto- ‘the 1960 c.:uul of Chile,3 thu. atc
: mppl.-ontod by vitsl uce- fro- tha 1958 nud 1960 Ch:llun D-o!ughic-
!nrbookol' and ngc data from r.,h. 1960 Social s.curity !urbook of

'

j‘l‘mm) different aggregate groups are used bmun the two measures
of aggregate fertility that will be used are defined for different age
groups. The aggregate children even born measure-is for women 12 or

older, whereas the child-woman ratios (measures of recent ourvivin.
fertility) are for women 15-49, o

2i!nc:h observation is weighted by the squars root of the mmber
of women in that regional age group. This is equivalent to vcight:lu ,
the moment matrix by the numbers of f-nln in the age group under
consideration,

‘ 3upub11c. de Chile, XIII Censo de Poblacién (29 de uau-bro

- de 1960), Series B, Nos, 1-25, Direccidn de EstadIstica y Censos,
mcugo (n.d.),

Inpubnu de Chile, Demografis ADo 1938 and Demo ulh Ao 196
Direccion de Boudhuc- y Censos, Santiago, 1961 &
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 DEFINITIONS OF VARIABLES .

Pe;m‘nnwof women (of specifiediage .
group) who are’ economlcally acqive
~¢f0ncnbers of the labor force) "

‘Pemale Labor Force'°L F.'glﬁ;‘w»nu
'Plrticl atlon T

"Female'Marital Status

Yeurrently Legally Marrled  Percent of women (of specifled age
LT e e group)” who are: currently legally
_married.’

YConsensually Married Beicant of vomen uho arecurrentiy
o : R {conoensually married ‘

"Separated ;Percent of women who are separated,

R ‘dlvorced or ‘whose’ marriage has been
gannulled (Included An: the numérator
is" the Census category "Unknown"' see
*footnote 2 on page 28 )

Widowed ,P9r9999of‘.vomenr-_w\hq are wldows.

% e SEoNieen s o : . ‘ E
Fertility "Number ‘of children ever born per
o 1,000 women :of specified -age “group -
(15 19 20 24,v..., 45 49, 12+)

o

For: 15-49 age: group. Number of
”children 0-4 years old per 1 000
‘women ‘15- -49 years old, or: :

;Number of children:5-9: years old
.per. 1,000 women .15~ 49 years: old,

* R e 4 PR
‘Female Education.

gﬁlgﬁ3}i§§g 'irorcent ‘of women:who are classified
Jasiliterate.



-~ Primary ‘Education

?SeconderwadUcatlon‘

*
’;Averege Schooling

:Male:Education :

“Literacy

Primary Education.”

Secondary Education

Teblek3 (contd )

LFor wome 15219 and'20,29-~ Percent
‘of’ women.ofnspeclfle :ege ‘groupwho
_have completed primary‘achool (gradeo‘
' -6 ln 1960 Cenaua) ‘

For wmn 25 29 30 34; ssee)y 105-‘09
124 15-49. Percent of women 25 or’
older. who have completed primary
school b

For. women 20-24: Percent ofg"f'u“f
20-24 who have completed secondary /
school or who have attended vocationel
school.

For women 25-29, 30 34,,...., 45:49f\,
12+, 15-49: Percent of women'25:.or:.
older who have- complettd secondar }
school or who have- attended vocetlonal
school, P '

Average number of ‘years of school com-
‘pleted by women of- epecifled ‘age’’ group

(see ‘Appendix R for:an: explanatlnn of
the derivation of - thls varieble\

Percent of men 25 years old or older :
who .are classified as’ llternte.-

.Percent of men- 25 or. older whonfave:
completad primary school.p;iﬂ '

Percent of men 25 or. older who ‘have -
completed secondary“schoolfor who, ;"
have attended vo'atlonal choo

gAverage number of year Ofv““*
'00mp1eted by ‘men 25 or:older’ (.gg
, explenatlon of




i egel (lee Appendixhsﬁfi;?mwﬂirxifbﬁ‘v

Suariahlaa)

e
- Female Wage

Léfﬁiigfwiga:; :Median daily wage of male'f12 years
S sold or older (in eacudoe) d T

?Seiﬂhatic' 'The number of men 1n age group J per
SRR -100.women in age group Ty where Jis
defined: for each of the coho ;etudied

in the model as:® ) :
ége of female cohort - of roups used
o in model n: gex: rarEo IJS

15-19 : -15-29
20-24 15-29
25-29 - 25-39
30-34 30-44
35-39 35-49
40-44  40-54
45-49 - "45-59
12+ 12+

15-49 15-59

‘f?sfﬁglewlllegirhmacx The percent of single-women who'have

children. (These. data were not avail-
_able by the urban and rural distinc-

. tion, and therefore the ‘value is the
same for the urban and rural regions
of a province ).

~ Urban - A dummy whose value is 1 for urban .
o gareas, 0 for rural areaa.f '

‘Male Unemployment :Percent of males 12 yeara old or older
who.are classified as unemployed ’
. ("cesantes" and "buscan trabajo por
;primera vez") '
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.,Child Labormezce{JL F.:
Participation R

Child School Attendance

Vital Rates (See Appendix B. for an
' these variablee)

Infant’ Hortality Rate

“teontd.)

Percent of children 12-14 years' old
who' are economically active.

3Percent of: ten-year-old children who
*attend school

explanation of the conetruction of

Number of infants who.die before .thei

- first birthday per 1, 000 live birthe

_i_(1953)

Crude Death: Rate

‘Illegitimacy

f:PopulationuDensitxl

FemalelQpportUnities Index

‘were illegitimate (parents}not”ﬁ

Number of deaths per 1, 000 population -

(1960)

Percent. of all births in, l960gthat
legally married)
Hum ber of peraons per square<kilo-
meter (see Appendix:B-for: an\explan-
ation of the construction of this
variable) )

An index of economic opportunities

where w ‘Percent who are women of

J .- those’ employed 1in the jth

 industry for Chile as a
whole, = (See Appendix B

for. ‘values of. v, ) -
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hltriea.- (See Appendix B
for liat ) S

a aMany of. these variables are age-apecific and ‘a value 18 available
vifor eachaof the ‘age: groups investigated here-' 15219, :20=24), “25-29
30=-34, 35-39 “40=44; 45-49,:12+, and 15-49, " An- aateriak (*) before the
ﬂvariable name indicates that the variable s age—apecific.

i Note that‘thia measure refera ‘to all women 25° or. older and 1is: not
A‘age__pecific for the particular five-year ‘age cohorta being considered,

o ®Since thia meaaure is a weighted average.of the above education
‘nmeaaurea ‘(see.Appendix B),-it:is only ‘accurately repreaentative of ithe
: chooling experiencea of:: the 15<19.-and 20—24 age groupa.

B CIn April 1959 when the:eacudo was. established as the new mone-
‘tary unit replacing the peso it was approximately equal in value to
$ 1,00V 'S. ST : Y . ;

: Fb geach five-year cohort j (j+4) conaidered here two different
‘age;groupa J((J-S) (3+9) and 3-(§+14)) were tried for the sex ratios
and the one that performed the best in the empirical analysis vas
{choaen (the: differencea in performance were minimal) :

o f"For purpoaes of the Censua urban areas are those with urban
;characteriatica (cities, villages, hamlets, mines, and. other- populated
+centers with those characteristics, such aa air bases, mining camps,
“etc. ), that is, concentrated areas with some paved streets or with
_some public utility services" (translated from Spanish in Republica
. de Chile, XIII Censo de Poblacién (29 de Noviembre de 1960), Direccion
de Estadf{stica y Censos, Santiago, Vol. Resumen Pais, p. 22) Ptofea-
sor Bruce Herrick has pointed out to me that, unlike other definitionsf
: of "urban," this one places no lowver limit on the size of :the popula-
tion of areas denoted as urban, “He said his converaationa with cenauaj
officials have indicated that the lower limit ia probably around l 000'-
persons,
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Tabie 4

MEANS AND STANDARD DEVIATIONS OF DATA

Age-specttic Vartables® -

715119 20-24 | 25-29%: 30-346  35-39  40-44  45-490 7 12+ 7 15:49
Female labor force: S o i , g T
part:lc:lpation‘?’- 23,5 32,5 27.9 '23.7 22.5 22,2 2.3 © 20,9 25.3
. L(8.29)  (13.2)  (11.4)°. (10.0)  (9.84)  (9.41)  (8.49) ¥ (B;zo)',;(lo;l)wy.

‘Penale naritalfstatus e ' ' ) ‘ ‘ T '
Currently legally marrieda} . 8,560 38.9 60.9 - " -69.6 70.6 169.3 66.2 v 44,1 50 0
(2 12) ' (5.39) (4.82)  (4.21) (4.23) (4.52) (5.44) - (3 37) - 4. 04)

‘Consensually married. .~ . .78 = 2.77 3.96 - . 4.68 5,18 4,99 4,595 3-02:.»- 3,51
N LT e30)  (1i90)  (2.26)  (2.10)  (2.26)  (2.08) © (191) . (1.44) a. 72)

~Separated:: . L1ss .902  1.91 °  2.81  3.49 - 4,02 4,191 2217 | 2
( 072) (.409) - (.839) . (1.32) (1.75)  (2.05) (2.06)-: (1.05) ' :

Widowed: ;i ;iqs; 309 843  1.85 3.62  6.61 10:7,0_?’1'8"7b B
SR .(.028)  (:096)  (.178)  (.368)  (.658) (1.08) (1.98). - (L. 15) - (° 39)

: 619 1b
(134 6)

Fertility ~§1;1;97t 869.5 1917.  2805.  3390. 3637. 3621, . 2139;.:'~
(36.12) (194.0) (362.1) (555.5) (811.1) (980.5) (1048) (419 2)".

o12” - 8sie si.e 859 823,  sL4. 798 8237 8
(7 47) L32) (05 ale) (1.0 Q. 5 (%5,914 (12 3 a

49 0 Aa ;Tj;‘ , _47,3 . ’;;_;' : 39 9

’“'-; 488 4785 4700 -
(1 35), L41.39) . (1, 48) et
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15-19 25-29

E 'rabi'e' 4 (éongm'.d)

a0

""1‘35?-.'39:

Stogle 11legitinacy

Urban

"lon-gc-opec:lf 1c v.::ublu

e 147) ('174)

Male wage

Male education
; I.:ltcracy

Primary
. Secondary

Avctnge schooling
Hnlc un-ploynent
Child L.F. participation' *
Child school attendance e
Infnnt norulity rate
VCrude death ratg
Illegiti_lcy
:Popuhtion density
v'—!-nle, _qppo_rtunitigg s index

.554". .

: ( 174)

93,0 94.7

(9.9 Q9.

T326 12.3 196 246
(1_88) “1(4.38) "(6';'12) (6 85)
.726 742 .755 .760
(.646)  (.438)  (.430) . (.427)

93 4
(20 7)

939
{zo 9)

Mean
1 ° 07'

' 84.5
453
11,7
5.30
7.87
7.27
88.6
124,
12.8
15.9
137.
105,

7‘""657 'f'.,,f;f 709 .- 137 ..
(188) )

‘ﬁ(19 8)
28 5

760 ~i{*f;_”__
( 200) -~ (.197) -
ST e

A(3u27)

(7. : 07) (8 57) (9 10)

745 742,135
(.436)  (.437) (441)

ndard ‘Devistion:
‘ 385

12,8
20,1
. 1.73
2,98
3.52°

8. 60"
25.5 "
72,15
4,37
424

ey



Table 4 (continued)

Netes3
Standstd deviations are given in ‘parentheses beneath means,
_QA‘- ot sveilsble. -

Regionsl sge-specific observations ere ueighted by the number of-
womsn An:-that: region of the ages: under considerstion.

bNumbet of children: 0-4 per 1000 wonen 15-49
Number of children -9 per 1000 women 15-49

dThe means snd stsndatd deviations given here wste computed by
weighting ‘the observations by ‘the ‘number of ‘women 12 ‘years of ege or,
older .in the region. : Since:these are not ‘the” proper ‘weights for' theseh
variables, the values presented here are not eccurstely tepresentstivei
of the populstion chsrlcteristics. o '
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fChile.‘ The vital ratea in the Demo ‘Agraphic Yearbooks are: given‘tor

ithe 87 departamentos of Chile* unfortunately this claasificatio"does

:not directly correspond to the urban-rural provincia :breakdown,ofﬂthe»d

?Census date._ Wages by nduatrlel sector are available“only

7province level Thel ethodfused to: construct vital rates'and wages
1for urban and rural areas of provinces is explained in Appendix B

Although the quality of demographic data in most developing coun-,-

usually quite” oor many demographers regard Chilean data as
: iable in Latin America snd indicate that, in particular,»
960‘Census'o£ Chile is” certainly ab, e, average in terms of com—

hpletenese and accuracy.z- Nonetheless, the data used in this study

Vwould probably compare unfavorably ‘with those for many developed coun-
tries., Though without an intimate knowledge of Chile or the specific
,strengths and shortcomings of its statiatics, I have not found evidence
.to suggest that the. regionsl data I. analyze here are not suitable for

“my purposes. The validity of the subsequent study is not really
gdependent upon the completeness of. the enumeration but rather relies
ﬁon the absence of - ‘particular regional biases that would distort the
'relationships,investigated here,

fSPECIFICATION AND ESTIMATION OF THE MODEL

_ To estimate the parameters of the model, multivariate regression
ﬁanalysis 18 used; this technique enables estimation of the direction,
fmagnitude, and statiatical significance of the association between a
d"d““endent" variable and ‘each explanatory variable while holding
?constant other factors that may. ‘also influence the dependent variable.

gThere are: several ressons for preferring thia technique to a series

gofitwo-way graphs or tables (auvh as those in Appendix A) 1llustrating
Tthe individusl relationshipa between each of’ the explanatory variables

e 'leepublica de Chile, Estadlsticas 1960 Servicio de Seguro Social
';Santiago (n.d.).
i ,fézArriaga (1968) says that the 1960 Chilean ‘Census - "was, in
.general, accurate and complete' (p. '47).; "Collver (1965), -however,
“'thinks that the Census requires.an. adjustment for undernumeration of
“.five percent, Both authors feel that. ‘deaths are- accurately recorded
i]but that birth registration 1s’ still incomplete. '
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'and a, dependent vsriable.abFirst,wdata are notfhlway

variable, it may not be possible to" determine their joint impact ‘on

th' dependent vsriable unless all of ‘them" are considered together.e

g

Whenever the explanatory variables are intercorrelated -as they often
‘are, the total effect of all these variebles -acting .*ogether-will: not‘
be the same -as_the, sum of the associations derived :from biveriete
relationships between the dependent varizble snd ‘each of.ithe: explana--
tory, ;ariables. Finally, a bivariate relationship does not pernmit .
determination of the extent to which: other ‘factors are. influencing or:
accounting for the observed relationship between the two variables .

being considered

The hypotheses presented in Section III are based on a consistent
structure of propositions or a theory that enables us to consider: a: com-
plex chain of cause and effect: relationships involving direct and in-
direct influences on a dependent variable; For example, I: hypothesize
that a woman s. education influences the. wage she can earn:and:that:this
in turn affects her 1ikelihood of participating in.the:labor: forcej: this
is.an indirect effect -of education.on: female labor. force:participation.
However I also. anticipate that.education will exert a direct:effect:on
female labor . force participetion by influencing the. difference in -
utilitypshe(rgceivesffrqg'work_in;thevlabor force compared with hous.
work The‘positive~relationship,betweenmthe-educationalaattainment}:
of ‘women and their labor force. participation 41lustrated. in:Fig,:A~l
shows the tgtgl effect -of education on femal: labor force participation

2 : nable us to ascertain whether or to what extent this
“pressing s direct effect of education on female labor force perti-‘”
cipation or whether the relationship is due to the intervening in-

vfluence "of “'some other factor, such as the wage rate, that is a fv _tionj;
fof education. Multivariate analysis will help us’ to decompose these :

‘direct-and}indirect effecta.

“are

.....

Because the spheres of family behavior inves'igated here

:interrelated and influence one another,:l use a nultiple regression
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o nethod appropriste for. eetineting ‘simultaneous : Joi tly’determined
equetione. Ordinery least squares (OLs), ‘the most’ commonly ueed re<

: greeeion technique, yields best linear unbiased estimators’only when -

' certein conditions ‘are satisfied (the Gauss-Markov "BLUE" theoren)
One of theee conditions 1s that ‘the explanatory varidbles’ eppeering
in an’ equetion are’ exogenoue, ‘that is, predetermined outside the”
noder end are uncorreleted vith ‘the stochastic disturbance (error)

: tetm;u If any of. the: explenetory varisbles are determined within the
nodel ‘that’ is;- endogenous ‘to'‘the model, it is very ‘1ikely that ‘they
w111 be correlated with:the error term in that: equation, and 1f ‘this
1e‘the case, .OLS will produce bieeed ‘and 1ncone1otent eetinetee.1 ‘

Two-etege leeet equeree (TSLS) ie a regreeeion technique euit-
.able: for eetimeting simul taneous equetione. In the "first etege"
:eiohaofﬂtheaekaenatbryiendogenouh‘vetieblei~ie'regfeieea on all of
~the predetermined variables (instruments); these estimated values of
the explanatory endogenous variables will be' independent 0L ‘the e:rof
term:. (the: actual values of these  variables were correlated with the
- disturbance term).” In the "second stage" each explanatory endogenous
. varisble is'replaced by ite reduced form estimate obtained in the
first:stage -and' then: each equation is estimated by OLS, Because the
r.;plenetory%verieblee“ere»no longer correlated with the error term,
TSLS“wili*yieldiconeietent?eotimetore,‘elthough their variances will
beviergetgihen'thoee'of'corresponding~0Ls~eet1netee. Thus, the OLS
eetinlfoie‘ere'nore "efficient" than those produced by TSLS, but this
eneller variance is eround an- eeynptoticelly bieeed mean,

Eetineted perenetere for the eight equetione 1n the model are
“'ented in Teblee 6-13 below. ‘For. eech equetion, coefficiente have
been etileted by TSLS and” by OLS The dieoueeion of the regreeeion
teeulte 1nd1cetee thet TSLS 1n genetel yielde coefficiente ‘more
eecordent vith e griori expectetione then doea OLs

1"Inconeietenoy" means thet the biee perliete even. £or infinitely
ler;e .aamples. In more. technieel Jargon, -an estimator.is "consistent"
i - 4f the probebility 1imit of ‘the eetinetor 1e equel to the true,velue
of the parameter it 1- eotineting. o


http:a~n!fa.tt.at
http:of'th.ae

553

Female labor force participation, the female wage, legal narriage,
conaenaual narriage, aeparation, fertility, child 1abor force partici-.
pation, and child echool attendance are conaidered to be subject to -
family choice and hence endogenoua to the model The model 1is, cloaed
aince I specify and eatimate an. equation for each of these: endo;enoua
variablaa.‘ Female average echooling, male’ average achooling, the nale
vage, the male. unemploynent -rate, infant mortality, the sex: ratio, the'
urban dumny, the crude death rate, and population denaityéﬂre”conaid-
ered to be outside the family' 8. control or exogenoua to the model ;. i
they are treated as inatrumenta in the TSLS estimation.

The theory and hypotheses do not give aufficient information for
the gpecification of the precise. functional forms. appropriate for the
various equations. For simplicity each. equation s aaaumed to be

1linear in all variableés and to include a- constant (intercept) term.1

| The epecification of each equation in the model ie preeented in
Table 5. TSLS and OLS estimates for all age groupa of the parametere
to each of these equations are presented below in Tables’ 6-13.5 Addi—
tional equations for female labor force‘participhtion”andsfartilitj;f
which include the urban dummy as an explanatory'variablejvare?reporte
in Appendix C.2

In most cases the reasons for including in each: equation the
variasbles listed in Table 5 and the particular hypotheaia each vari-
able 1s intended to test are clear from the. diacuaeion in Section III '
I deal here only with the ahortcominga of the final equationa, which
are mainly caused by inadequacies in the available date.

1Although linearity is obviously an unrealiatic aaeumption,,

linear equations often do provide a convenient approxination to- the -
true relationahipa in the range of interest. :

, 2l"or each equation, many different specifications have baen B
axplored, In choosing the equations to present in this report, I
tried to balance the advantages of including many variables (ao as
to hold constant the other factore that influence the dependent.
.variable and assess the independent influence of each variable) and
“the disadvantages (multicollinearity, which makes it difficult to
disentangle independent influences of variables, and the loas of
'degreea of freedom),
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Table 5
| THE MODEL: A LIST OF THE VARIABLES®'

For each age group k (k = 15-19, 20-24, 25-29, 30-34 35-f39, 40-44,
45-49 124, and 15-49) the follov:lng equationn will be astiluted'

Funle labor force participation (k) is cstimated al a: fuhction of ¢

" Currently legally married (P
Currently consensually married (k)b
Fertility (k)

Female wage (k)

Male wage (k)

Female average schooling (k)
Urban dumy '

Fénale vage (k) is esti@égéa a8 afhnctionof
Pemale labor force participatisn (i)
Female average scliooling: (k) -

Urban dumny

Cﬁrrently legally mariied (k) 13 esi::lmated aa a function of:. ,

.......

Mile vage

Mile unemployment

Sex ratio (k)

Female average schooling (k)
Male average schooling

~Ciitrently consensually married ():) 18 iitiniied in l‘fhﬁctiﬁﬁ fo_f

Female vage (k)

Male vage

Male unemployment

Sex ratio (k)

Femule average lchooling (lt)
Male average achoolin;
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Table s (contd’)

) ‘f'séﬁi‘r”'.a*tédr (k) 45" ‘estinated ‘a8 ‘8 function of ¢

Female wage Y(k)®
Male wage

Fenate avedage ‘schosling ()

Fertility (k) is estimated as a function of

:Currently 1ega11y married (k)b
Currently consensually married’ (k)
Child labor force participation” '
L o_t"_,4 .

Child school atterdarice®

Female wage (k)b

Male wage '

Infant mortality

Urban dummy®

Child labor force participation is estimated as a function of:

Fertility (x)®

- Female wage (k)

Male wage

Fe:ﬁn;eiiere_ge schooling (k)

-Child eCi\ool' 'a‘t'tendance 1s estimated as a function of:

~rcrc111ty (k)

- F-mle wnge (k)

'imle vage .

‘l?mle eveuge uchooling (k)




e

- ;Table 5 (contd.)-

; Only variables that eppeet in the folloving teblee ‘of regreeeion
»§‘equetione (in the text or in Appendix c) are listed here. The per- .

" formance of some varisbles that are not included here will be mentioned

~ 4n the text.

- These equations are estimated by two-etage least squares and also

.. by ordinary least squares. In the two-stage estimation female average
- schooling, male average schooling, the male wage, the male unemployment

rate, the infant mortality rate, the sex ratio, the urban dummy, the

' crude death rate, and population density are considered to be exogenous

to the model and are treated as inetruments in the estimation.

bThie variable is an endogenous explanatory variable in the two-
etege estimation of this equation.

®This varisble 1s included in regression equntione preeented in
Appendix C, The urban dummy 1is included as a correction for ant:lcipa—
ted biases in the female wage (see p, 57) and is expected to have the
sane sign as the coefficient of that verieble.a \
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I conatructing the urbnnhnnd rutal wn;e nnuaurel, urban and
vruraiawngés were: nlsumed to be equnl for caeh indunttial aector in
eac ;brovincej("c_Appendix“ ).““This io undoubtndly an unraaliltic
Jniqumption;bior cnnn in tho alné induatty, wagel ate probably higher j

faerious for wonln thln for men,1 the urbln dunny hla been introduccd f
into 111 equntions and hnu been included in the fcnnle wnge cquntionn,

of ‘the magnitude of this biu.z

Because sufficient data were not available to specify and’ idnn-*
t-fy»aepnrnte supply and. demnnd relationshipa tor the varioul narkctl
1&{ t ated here, for example, the market, for fcmale labor lerviceol
or th mnfringe nnrket each estimated equntion cannot be interpretod

aoweithet . dlmnnd or a -upply relationahip but must be thought of only

(e g.;‘mnritnl atntus and fertilicy) but otherl thut influence both oupply
and dcmand (e.s., the female vage), If the coefficient of, the‘!c-alo wnge
18 poaitive (as it is in the eatimatea in Tables 7 and:C-1),: thilde.l

not mean that we are eltinnting a supply equation or even a lupply
rclponse to wage changes, but rather that in the female, wuge-flnlln

o 1Since the industries used here are the (10) United Nntionl oin;lo-

digit industries, there will be much variation in the types of work
‘done in any one industry in a province, so that the typical job in a
fgiven industry in an urban area may be quite different from the typical
:job in the same industry in a rural area. Because migration is often
-rural-to-urban, and women migrants outnumber men migrants by more than
3-2 for persons 14 years of age and older and by nearly 2-1 for persons
" 4in the high migration propensity ages, 15-24 (Herrick (1965), p. 73),
it appears that the benefits of migration, which include wage differ-
ences, are greater for women than for men, probably even when the job

‘at destination is in the same industry as the former job at origin,

ZFcnnle labor force participation end fertility equations that

include the urban duemy are presented in Tables C-1, C-2, and C-3,
The versions of the other equations that included thn urbnn dumy as
an explanatory variable are not presented because its addition did
not substantially change those equations,
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labo fforee participation rate<plane, the demand ‘8chedule:1s.shifting

natory veriables., It ie hoped in theeezcaees that the currentiy !
kley, of weges are alao representative of those that influenced deci—

'eiona in,the peet

2In the child economie activity and echooling equationa, the de-‘
Lpendent varieblee refer to 311 children 12-14 yeerl old or 10 yeara ‘

| ﬁafthey are needed to cloee the model However, differences in

thf?megnitude of estimated ‘coefficients for various cohorts have no

'particular eignificance.

1Or 4t ‘may be that' the' ‘market’ is out" of equilibrium and we ‘are -

obeerving a series of pointe moving toward equilibrium from or - toward
‘the ~southwest,
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V.: EMPIRICAL ESTIMATION OF .THE:MODEL

FEHALE LABOR FORCE PARTICIPATION

‘g,,;

sented in Table 6 and Appendix Table C-l szheﬁ ected inv la
rcionship is observed between female labor force a;ticipation rates o
Irelationship that becomes b

and the prevalence of legal marriage,p';

_increasingly strong as older vomen are considered Consensual ma
iriage, except for - the youngest ageugroup, also exerts a negstiv
finfluence on female economic activity and again one that 1a muclf.

stronger for uomen over 25 years of age.' In fact when the simulta-
fneity of the system 1g" taken into account (the equation is estimated
'using TSLS) marriage of either form exerts very little- independent
effect on the labor force participation of women under 25 years of
age, except ‘for a positive and fairly significant relationship b”tu
‘the percent of women 15-19 years old who are consensually marri,‘“and.f
the labor- force participation rate of this age group. : i

,in‘ Since the legajfmarriage variable is. much larger in absolute

fmagnitude and exhibits greater variability than the consensual mar-
riage measute (see Table 4), elasticities defined at the means and
beta coefficients,1 which take these differences into account are
more appropriate than the magnitudes of estimated coefficienta as'P
wo

tﬁ?ﬂ?“A “he relative responsiveness of)participation to the

Iforms ‘ﬁ.vﬁ_riage,?‘ Since for most age groups the . absolute magnitude

7f}fhe‘beta{coefficient,fwhich is‘defined as
S o
8 -'b"oy'

jwhere b - regression coefficient of independent variable

" 'fox = gtandard deviation of x - :

% goy = standard deviation of the dependent variable Y, .
expresses the effect on y of a "typical" or: "equally likely" changs
M x., The beta coefficient is described- by Goldberger (1966, PP.. 197-
198).. , ‘.
= szThe msgnitudes of the coefficients show absolute changes in the e
fpendent variables, and elasticities and beta coefficients indicate rela- .
tive chsnges. Although the former are relevant for the design of policy,
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is qc-opcd.ﬁc fc-h hbor fctet p-rud.pauon nu)

Age Croup add:! - '~ Currently
Method of -
Estimation. .

Married®

T legally -

‘Current ly :
_ Consensua lly
Harrled‘

T (4.64)
. (+6.87)

T =896,

' ?"?s.‘z:il )
;h(‘)f.ss) o

i.sel
(-0.45) -
368
('0 34)

-1 30 o
(-2.85)

Loy
S

(-2.91)

-1. 35
(-5 06)

-

-1 91
(-6.34)

-l 53
(-7.06)

Z1.83
(-3'61)ff

-1.36
(-6.60)

-1 37
(-3.50)

71.51
(-6.98)

<.0355

(-z 28)

Fon

: .0128
(-2 23)

.00379
" (~1.25)
00485
(-l 152)
o .000516
L (-0,31)"

. =.00455
=(=1.55)

i.& -.oo:ao
(-0, 96)

I oSouss v Y109 ¢ aama
LS 2w

- 942, Ta2i94:

. n)* -1.18). )

;2(3.06) f.‘i(_-lj.92)>.r. i 3

2.96) (- .62) o

CR(6.3) R .-!z,

"30'3
. (2 56)

(o 95) T

(1}}56) e el

183

t@an -(o’oar

.

enm

1505 EBEY: PR

- 9.16  :=4.15 .-

000 Ye12 ¢
LB L 12)

Cgus] T 3,18

- IR . o3

C19i0 o sﬁ:as.’f:ii"“:f s

(2.97) (-1.63) . (0.27)
9.88 =1.32 1.49
(3.41) (-0.59) €1.76)



Table 6 = ‘continued

. Current ly

(,,2}04); 3

- Currently ‘ B ) G
"~ Legally COnsensually‘ Feuale o Male : —&——-———E——u qiftc,ge-‘ °_f . "‘u 'n- o
] € N Erried .e P h u."g SN p(g Yo : : -
ST i ??-5_;63
] (2 o‘) (‘1.96) ‘r,’_ by o '
2 6497 T-2.66 ¢ 1,26 S
(2.58) -'}(-1:36)_, (1.53) T e e
: 04T 12,0 T T-5.00 & 577 - 83.8™"
€-2.33) (3.59) - T (1:70) T T(-1.92) T (0.49) -
- .-1-.629 ';-'--.00706_' B 10.7 -3 73 .— ‘:2- lb"' $ T :,
1 (=5:03) . (-3.47) |, (3.18) . -1.95) (3.31.2 i o
" =0456. “38.8 - 6.6 . 2.997 T 268"
(~1.93) (3.43)  (-1.70) (0. 32) o
. -.00849 . 1622 .0 U457 - 4,07
Gols3) - - @0 © cLen @. o0, 4
2 - _':‘; J1igh L0559 27,3 . -hue9 E BTl 336"
T ne3 oa) (-2 69) - (3.52) .(-‘1.32) (-o 69) @ o
r =181 F16.9° L ~4.05 . 2.48. : ¢
S = -(3.76) ;(-,1.,7,_5)-;; :

Dafinitions of the variables are glven in Table 3 and their means and standard devhtions in Table lo

In the two-stage least squares (ISLS) estimation of 'this model, female labor .force pattic:lpacicn, the female: ulge, currently legally married
currently consensually married, scparated, fertility, child labor force participauou ‘and c¢hild school attendance are endogenous. Theee variables ™
are noted with an "e", All other variables in the model (female- averagc schooling, ‘male average schooling, the male wage, the male unemployment _
rate, {nfant mortality, the scx ratioc, the urban dummy,: the crude death tate, nnd popuhtion density) are considered to be exogenou. to the -odel
and sre treated as {nstruments in the two-stage estimation., - B

" t-statistics are given In parentheses beaneath regression coefficientw thesc are not. adjuu:ed according to Dhrymes® suggestion. For the two- i
stage least squares equations the t-test i{s only an asymptotic test:of: significance, as is the F-test, The F-statistic used here is thst described . .
In P, J. Dhrymes, "Alternative Asymptotic Aspects of 2SLS aad 3ISLS Estimated Parameters,” The Review of Ecomomic Studies, Vol. 36, No: 2, April 1969
FP. 213-226. The significance levels for the F-test are denoted by *(10 percent), ##(5 percent), and ***(1 percent).

- TSLS = Two-stage least squares estimates,

CoLs Ordinary least squares estinmates,

d'rhe fertility variable is number of cbudren 0—6 yun old per 1 000 vo-cn 15—49 yun old 1n nt A of thc 15—69 uc gtoup equtiou nntl thc
m-ber of children 5-9 per 1,000 vomen 15-49 in act B. o

7 e Endogenous variable,
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.'of\ the elasticity (or beta coefficient) of legal marriage is larger
thsn that of consensual marriage, these measures of responsiveness
;ususlly confirm the hypothesis that consensusl msrriege (though etili
hs deterrent to labor force psrticipstion for ell ‘but the youngest sge
egroup) 1s more compatible with labor force activities .than legal 'jﬂ{’
fmsrrisge.;x

;;'f The negetive coefficients of the fertility vsrisbles indicste
:thst the“child-care responsibility (sub 'tution {effect of children

gpredominstes over the consumption requi 'Tents;(income) effect. This
Lomei}whoﬁheve children are

'is ‘what we would expect since most of t

,currently merried The income effect is much wesker'for currently
msrried women than for women who sre eingle, separsted or widowed
’”Nery little

vweight is given to the groups of women whose participetion is increesed'
Yby the presence of children (recall Figs., A-H) The TSLS. coefficients
'of’the fertility verisble tend to decreese with advsncing sge of women

beceuse other fnmily incnme is usually much lerge’”

’sffexpected "For women over 30 en sdditionsl child reduces the like-
jlihood thst:the woman will psrticipete in the lebor force by 4,5 per-»
icentege points on’ aversge. Beta coefficients snd elssticities defined

oo s

;the latter seem more appropriete for evelusting the vslidity of the
»hypotheses implied by theory.

1The hypothesis that other things being equal, consensually
married women are more likely to participate in the labor force than
women who are currently legally married must be rejected on the basis
of the magnitudes of the coefficients of the variables in Table 6,
‘Tn fact, a t-test of the differences shows the coefficient of con-
sensual marriage to be significantly larger in absolute magnitude for
several age-groups, This may be the more relevant finding for those
concerned with implications for policymaking.
g The percent of women who are separated, divorced, or whose mar-
risges have been annulled (the variable '"separated") was also tried
in the female labor force participation equation (as an endogenous
variable), Its coefficient was usually positive, but since it was
never significant and the coefficients of other variables usualy less
significant when it was included, these results are not reported here
The percent of women who are widows, when included as an explanatory

exogenous variable, also usually had a positive, but insignificant,
coefficient,
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_ : Once the effect of education on: the female wage ‘is properly*
accounted for with the use of TSLS, the independent: influence of edu-,
cation of women on their labor force. participation 48 reduced inahoth

e'and aignificance,’though atill poaitive as wae hypothesized.

In Appendix Table C-1 the urban dummy waa added in the hope that
At would adjust for -a presumed downward biao in the urban wage. (The

M'femal“ wag'”equations discussed below confirm this bial.) The dummy

BTy A

o 1Reeponsivenees of ase-Bpecific female labor: force participation

ratea to. fertility. ' i I i
ége Groug o l Elaaticity at‘heans i Beta Coefficientac

o J' E‘;-"’. 3

115219 =883 - 746
..20-24 © 2,064 =529
25-29 17893, =413,
“30-34 "=.580 272,
. 35-39 - © 2,708 2,389

40-44 - -.606 ~,386".

4549 -.816 -.592

.?“Note that elimination of the 30-34 and 45-49 valuea does produce the?l“
"hypotheaized decreaaing influence of children with advancing female 5
'f'age. o o

2Thia relationehip must be interpreted as a "quaai-aupply"

echedule for it is merely a locus of equilibria., The positive rela-
tionship between price and quantity here implies that the demand for
female labor services schedule is shifting relatively more than the
corresponding supply schedule. This is to be expected since most of
the ‘'other variables in this female labor force participation equation,
. -for example, the two marriage variables and fertility, adjust for
- shifts in the supply schedule,



,7hno a politive coefficient in. all of the TSLS equationo.; *The wage
- coefficients are larger in cboolutc nognitude and: uouolly more oigni—
vficont when the urban dummy is oddcd. The. greatest 1ncrealeo 1n the
'lignificoncc of the coefficient of thc fenole wage occur for the two
| youn;cot age groups. (In the equationo cxpllining the femalc‘wl.e,‘
"these are the age groups for whom the downward bias n the fcm ‘e'

‘furbon vage is largoot ) The cocfficionto of the malc wage ate,more
‘significant for all age groups when the urban dumny io 1nc1uded but
other variables are in general less significant whcn the dummy is
‘oddod. The coefficient of the female ochooling vcrioble becomeo
inegotivc in the TSLS oquationo, but il never oignificont at’ the 10
;porccnt level, When the vngoo are more properly necoured by adjuot-
‘ing with the urban dummy, education oppcarl to excrt no 1ndcpendcnt
;ogtoctcon porticipction.‘

Onc 1nterooting result: of cdding the urbon dummy to these cquationo
occurs in the: OLs ro;rcooiono. ‘When' the urban dummy 1s ‘added’ to the
.oquccion tor tho 15-19 cohort, the coefficient of the ochooling vari-
‘able. boco-co nngctive (1t ro-oino\pooitive for all othor age groupa).
_Oncc the urban duu-y 18 cdded to corroct for the biao in vages, a role
thc oducotion voricblc probcbly ploycd in its absence oince the urban
’dunny nnd fcnolc aducation vcriablc are highly corrolcted the educa-
'tion vorioblc can exert its own 1ndopondcnt influence ot dcpreooing

Wk

~fonh obor force participation rates in areas where a large pro-

aportion ;: the young women are still in lchool.2

lln addition to (or instead of) 1ndicct1ng a downward bias in

\lecourod urban wages, the positive coefficient of the dummy could

. also (or alternatively) be reflecting greater vorking opportunities
for women in urban areas or the migration to cities of women with a
v:--:." for work,

zln the two-stage estimation, where the irdirect effects of edu-

cation on the other factors that affect female sccnomic activity are
taken into account, such a reversal in the sign of the coefficient of
-the 15-19 educ-tion variable does not occur, In fact, the coefficients
of the education variables for all age groups are negative, though
‘never significant, in the simultaneous estimation when the urban dummy
. 4s included, When the index of female economic opportunities (defined
in Table 3) was included in the female labor force participation equa-
tion, its coefficient was usually very significant statistically,
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In Table 7 education appears to exert ‘& very,strong positive in-
fluence on the wage women can earn. Increased educational attai'mi
: will shift up. the demand schedule for female labor services, for it

increaaes a woman s marginal productivity.

The urban dummy is included in this equation to adjust for"“;

that probably exists 1n the urban wages used here (see page 57) :
significant negative coefficient of the urban dummy confirms my belief
that" urban wages are underestimated by the vage measure. For all women.
over twelve years of age, the urban wage 1is underestimated an average ,
of - 34 escudos per day, or 50 percent of the average daily wage for all
women. The absolute and relative magnitude of this downward»bias is
greatest for the two youngest age’ groups (86 8 percent for the 15-19 age
‘groups, 58 3 percent for the 20-24 group) and is fairly constant (around
40 percent) for the rest of the five-year cohorts considered.,

; !

The female labor force participation rate usually has a negative
coefficient but it is never significantly different from zero. implying
that wages "for women are- relatively independent of female participation
rates.

cUanaﬁTitrcAL~AND céﬁsrusUAL-uAnsikés

Equations for the two ‘forms of ‘marriage are presented in Tables
8 and 9.~ ISLS estimates indicate a negative (though never statis-;
tically significant) ‘affect of the female wage on the prevalence of
'legal marriage for all the age groups but the youngest.1 Women vith
good lsbor: market opportunities tend to postpone or reject 1ega1 .

.x}

Sime app}"ently choose to enter a consensual union. as

N

marriage;‘
evidenced by the poaitive, though never significant, relationahip
betveen consensual marriage and the female vage for women between
'the ages of 20 and 40, " The hypothesis that attractive econoaic

V‘especially ‘for the youngest. age groups. but it tended to purge ‘the’ other
- independent variables of thair axplanatory powar.‘ These results ara not
reported here. .

' 1Note that the coefficiants of the faaala vage in the legal marriaga
vaquationa are always positive in the OLS estiaation.
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* Table 7
AGB—SP!CIFIC FEMALE WAGE EQUA'I’IONS
(depcndent varnble is age—specific female median da:lly mge in eacudos)

Femle L.F. Average’ " Urban
Pattici tion® Schooli _Dummy

Age Group ‘an'd' Sy
.. Mnthod of o

TSLS =204 ;200435 .182 - =470

L (=2.48) (1.33)  (7.57) _._(-5 .38) o
-.204, 200424 .182 . =469 5704
(=2.51) «(1.60) (7.62) - (=5.54)

=719 ~.00158 1193 -.383 9.49"
(<0.84) (-0.51) ©.77)" | (-3.69)

-717 -.00175 .193 © =381 1663 -
" (<0.84) '(-0.65) (6. 91). _.(=3.76) G

".0269° -.00348 206 -.298 11.1
1(0.32) (-0.83) (5.58) (-3.21) v
..0215 -.00448 .212 -.291 .646 .
(0.26) (-1.25) (6.11) (-3.18)

TSLS’ 0549 -.262 .202 -.313 9.70

LB (0.61) (-0.48) 4.92) 3.07) ' o
OLS 0421 -.00470 214 -.304 622 -
S (0.47) (“1.11) (5.60) (<3.00)



Table 7 - continued

Age Group and R Female
, Method of ' . Female L.F, Average Urban 24 n1ficance of E ;ation
~__Estimation Constant ParticiggtiOne Schooling Dummy F(3 6) , _"Rt

35-39 |
: R PR - : 'ﬁ;:-".‘~~***
TSLS «100 ‘-,00140 .187 =-.317 -9.49

OLS .0807 ° -.00418 .209 -.307° 1,630
(_0. 95) (-0. 90) (5 023) (-2 . 89) “

e 141 .00168 .165 -.289 8.00

(1.66) (0.29) (3.63) (-2.68) ‘ :

oLs 125 -.00192 .185 -.287 | .610
| (1.51) ©(=0.41) (4.53) (-2.68) ' »

129 -.000897 .180 .295 ‘ 10.2
(1.74) (-0.14) (4.25) (-2. 93) .'

1257 -.00365 .193 292 64T
- (1.69) -~ (=0.73) (5.15). (-2. 91)

e D

o
'13 9

,7[“;0'1’23"1” -.0039 213
(o 18) (-0:79) (6.69)
0126 -.00378 2213
(o 19) (090 @1

.0333 -.003" 76 ot
(-0.45) (-o 91y 6:72)
"*‘.0328 '2.00358% 2187
(-05) (-1.03)  (7.10)

i e ot

1.7153

L3 D

secsnoteshto lele 6"‘Q‘,

Cele
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Table 8

AGE-SPECIFIC FEMALE MARITAL STATUS BQUATIONS~-CURRENT LEGAL MARRIAGE®

(depemdent variable is percemt of women of specified age vhc ate currently legally married).

4]
En
3&ﬂ
i

M-m

e gl e gk e gf ¢ gf e 3B & pEfr

GrIT)Y

Female Male 1g
Female Male . Male Sex Average Averge Sizatficence of Raystiog
_Vage Joewployment Ratio Schooling _ Scheciieg 2(63) .

-3.50 4.86 2.04.. -.239 .0823 1.02 -.806 se.9™"

2-1.53) (1.78) (1.70) (~1.69) (6.73) (2.01) (-1.50)

3.33 6.7 1.67 «.208 .0780 1.0? -=989 788
(-1.47) (3.18) (1.46) (-1.18) (6.68) (2.13) -1.%)

.2 -5.13 8.62: 778} .216: 4.43; =313 9138

(1.53) (-0.47) (1.95): (-1.36)) - (3.56) (2:70) (-1.32):- e

13.5 7.01 - $.46: 562 .179: &.40 . 42065 709
(2.02) (1.40)' (1.61): (- .09) _ (af.sgg (2.86) (-zzao) Npads
6.1 -13.7  10.8i . -1:20} ’-.m J3kr - 02 =

(7.38) (-1.26):  (2.31) (-z.o&)) (2.3%) (2.74) 175 o
.8 8.45. 6.07: - = =776 G 6.82: 77 +5955°
(8.37) (0.95): Q:77)) "’ (21466 (8 (z.sz) ‘ S
$9.3: -15.2: .08 CeL.03 T8 5.62- Sun 398

(9:49) (~1-44) (1-50)) ER76) - (2:55) - {215y (1. 30 —
586 3.46. 1277 - =.580: 0917 853 -4.78 f“—;;;"g‘s_g
(11.3); (0.83) (0:68); ("1.30)r - (2.39)‘ -'(2.63)1 2.51) T
67:6; -10:4. 5.59) einie .'.na97: '3§;71:,'~ wiz -

(12:6) (=117 (1.38); (2 3s)r (z.13) (1.70): - R R
6724 33z 208} =861 ~ D647 - %32 513
(u &) (0:39) (0:67) (~2.14) (1.86); (2.26) epT
- ans 595 -v.0n - 0901 46 ok 33
C(12:8)) IS (1.16) (+2.06)) (2.20) (1.08); (-0.66); e
.2 ... 3u0S: 826, -713 - J0642: 3.3 -3.38 T
. (1&6) (0.78) (0:272)) (1.96) 1.71) (-1.87) -



Table 8 - cuntinued

&
Eﬂ
&
"i
E

!-.Ig Male Male Sex Auraci Average w

13.2 o '-@;dsf &L -1.36 0567 175 142 s.00"
n.z-» S &.*zsv‘éj E i.m- : -1.09 " 033 2,25 -2.96 73
(mrm S I2y . (0.20) (-2.92) (1.19) 1.21) (-1.69) :

Wi - w6F 7.7 -1.28 0870 61 -2.83 1.0"

@y 0 s -3.72) @ @y (2.0 e o
I 4.16" 467" -1.05  °  .06719" s.27.. -z 693
oo (@D @1y (-3.63) @.3) (2.54) 2.52) e

5.6 - ST X} o -1.32 JA100. 6.43 &0 0™
.17y :.:(-0-69)5 . (2-61). (=3.11) (z.n)’ (3.26) ,;(-z.x)f RS

360 oS30 528 -1.06 0895 5.97 ~6.50" 615
s @3 e (-2.933 - (2.69) (3:32) 2.9

e gk e g e gk




Table S

AGB-SPmC FEMALE MARITAL STATUS' EQUATIONS--CURRENT CONSENWSUAL HARRIAG'

(dc,cnlcnt varisble is percent of women in specified age group who are currently conaenaually -arrtod)

Age Croup amd
Yethod of

;  Female Male -
Estization ___ Constent _

Male

o Wage® Wage
R | R
TSLS -.182 CeR.17 0 v'.zaa
| - (-1.60) - (0.49):
oLs -.0402 - [-i63617  Ta.0149°

: 1 (-0.62) " (~Q.o;)

20-26°

$366 -
(0 17) .

:.0779 :
~(0. 04)_

'£:(0.50)
“9ier

(0 82)

lm3524a523£:; Axa;LIfkf

"j.0997f-
- (1.13)
o127 -
©(1.50)

75393

.37
S22
"(1 51)«

'€.292
(0 98)

249
£-(0.90).

“lass
'(1.39)
13927
(1.66)

-

..0386° -
(T 27)1
lo3st

o (1.33)

00778
1€0.33)

"f.ozzs.

- (2.66)
T..0193
~:{2.35)

.00497

(0.20)

‘..:0'2,8.0 .
(2 27) )

0667 ’

(2 ,30)

Female
Average

-.950 796
-(=3.78} (2.98)
=.909. 6.
€-3.72). e2261)°

22.0277
(-2 46)
-2.02.

(-2. a7y

428
3. 05)1
621
(-3.0)

23007
(-2.31)
=3. 07 .
(-2. 37?

4625

12755




" ‘Table 9 - continued: -

- Age Group and
~ Method of
. Estimation
- 45-49

Femlﬁ,. -~ Male . - : .
‘Average - - Average ; S%gnifieugge of »Educa_tlon

Schooling . Schooling __ P(6,3) " -~ RL -

———

i-2.62 - “l.gs" 3,06
=2.50 “1.49"

.33 1.8 PR

(-2.59) {1.74) e
=2.33 1.38. Se372
(-2.62) (1.76) L

0357 %2.96 “1.50.

(1.69) (-2.70) .
%0355 =2.97 _
(L) (-2.73) (1.73)

©:58) -

-
v

- see notes.to Tible 6,
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”OPPOTC“nititl have a greater inhibiting influenee on_legal than onff

: conaenaual marriage is supported for all but the 15-1

The income effect of the male wage is poaitiv for,both:formeff
fhof marriage, though much larger and more eignificantffor th“"legal‘j
. marriage equations as was anticipated.1 tonaeneual marriage ‘f
‘a'low income phenomenon (negatively related to income) as it ieA ome{
:itimee thought to be, but rather appeare to be nearly independent of
" the level of male incomes in the yonnger age groupe., In the older

age groups, the positive income effect on conaenaual marriage;i
A‘etrengthened. The income effect of the male wage on legal marri ge

l'ia strongest in the younger age. groupl, the ones moet likly to be _’
'5marrying.?;

The form of marriage choeen v o '
i%atatua of men.= Unelployment tende titdiecourage legal marriage and

;;bybﬂhe aex ratio;nincreae efthe proportione of women who erellegally
aﬂ°t coneeneually married. For legal marriage the eex retio exerts its
,moat oignificant effect on the marriage behavior of the youngeat age

vggroupe of uomen.; Hhen women are relatively ecarce andﬁthe competition

‘iamong men for bridee ie greater, more vomen marry egally at a younge -
,1888. For coneeneual marriage, the availability of men hae its greatest
;fpoeitive influence on the very youngeat and very oldeet groupe of -

‘; 1'l’hue, of couples deciding to marry the percent chooaing the

_;legal form is positively related to average income of males, B
o Note that the income effect of the male wage on legal marriage
.is strengthened by the use of TSLS. ol

2Por the older age groups the current level of. male wegea may ,
' not be reprasentative of the past levels that influenced the marriege
.;deeieione of these women,

- 3Hhen the urban dusmy was added to these equations, the coeffi-

cients of the male unemployment measure increased in absolute magnitud
-and significance and the coefficient of the urban dummy had the oppo-
- oite sign of the unemployment coefficient. This may be because of
& downward bias in measured rural unemployment rates.


http:8carcie~~~~Dd:theribmp~tit:l.on

‘wuuen.A‘?he sex ratio has a .greater. nbuolutn effect on 10;.1 -nrrtlgol
;but a grenter rclntive effect on con.onsual marriage.

';"An increa-e in female:education induces women to shift out of "
consensual unions and into legal unions, Educated women are more
’ipt to be informed of and to appreciate the legal and social advan- '
vtngel of a legul union. ‘Also, female educational attaimment may be
) proxy for the pernanent 1nco-c of women, which will be positively:
telated to thcir propenuity to marry lognlly if legal marriage is. a..
notnal good |

The behnvior of  the male education variable is: curious --'an i<
wcrenno 1n male cducation has a negative effact on legal marriage’ ‘and
a politive effect .on consensual marriage, Perhaps educated men tend
«to pootpone legal nnrtiage vhile they are receiving their lducntion.1
'An alternative ‘explanation is that the male education variable 1s it
negattvely .related to.the average age of men (25 or older) because -
of secular trend. of more aducntion over tinc and thut youngar ncn ﬁ’
;are lauo 11kq1y1to be legally unrried (and nore likely o be connen—

lually ulrriid) thnn older men,

Ea On@balance,.attractive ‘economic opportunities for women will '
dectggqéﬂtha.percentase of women who are currently married (either':
leg¢11y4ot consensually), except for the youngest age group, uhétdn-
high vages lnd low levels of unemployment for males and 1ncrealcd
 nva11ab11ity of men will increase the percentage of women married..
ﬂInctca.gp.in fq-qlq QQucatiqnal agtqinnen; w111 qquue qh;ftgngq‘gg,

Stk

S 10: cuuld it be that ‘educated men are mors’ avare o! nnd are dil-"
couraged by the legal and finnnctal reaponnibtlittol thnt aceo-pcny v

legal marriage?

g 2In regressions not reported here, the psrcent "of births that ,
. are 111.|1t1nnte was very significznt (as an endogenous nxplnuntory
variable) in explaining the variation in the fncidence of consensual’
marriage (see footnote 1 on page 27). Howsver, this is partly true
by definition because childrea born to consensually married p.rcnto
are considered to be illegitimate., However, evem the percen* of .
single women who have children, a measure of illegitimscy that doo'
not have this probler, is statistically significant (t-ratios over
2,0) in explaining the percentage of women who are eonacnnunlly '
marzied. It was an exogenous csplnnatoty vnrtnblc. '


http:educated.an
http:p~.:ltive'~ffect,.on

}fconaenaual unions into’ legal marriage, with the net reault being an
. increase in marriage (excépt for the two oldest age groupa) and i

~ increases in male schooling vill'have_the oppoaite‘effectvi_

sarmuou

. " Our equations explain ‘the varistion in the petcent of women who’A,
~Hate separated (which includes women who are divorced and whoae:martiagee
d:have been annulled) extremely well, accounting for over 90 percent of

- the varisnce for all but the two youngest groups in the OLS equations
in Table 10, 2 All coefficients have the expected’ aigna, and a11 are -:v
~ usually quite significant, " There is a positive income and aubatitution
~ effect of the female wage and a negative income. effect o_ithef_ale» "'
. wage, indicating that spouses are more likely to terminate a‘matriage‘f

the more capable the woman and the less capable the manffinancially.?j

Both wage effects are increased in magnitude (and often aignificance)
by t‘w UBB Of TSLS. X W -‘_. s ' ERARE 1‘-1“': ' LT T kR

. The female schooling variable ia usually very significant and its‘
hfimportance is diminished very little even when ita influence on the W‘
 female wage 13 accounted for: by the uae of TSLS estimation. The poai—
:ltive sign of the schooling: variable ia‘conaistent with the evidence
“'from the United States presented 1n’ ‘Section III ahowing aeparation

;Aratea to be higher among educated women.4

: _ 1Nerlove and Schultz (1970) use adolescent achooling, the percent
of children (both males and females) 14-17 years of age in school, as’
‘the measure of education in their marriage equations for Puerto Rico
and find it, like our male education variable, to have a negative in¥ iy
fluence on legal marriage and a positive influence on consensual mar-n
riage, with a net negative a2ffect on marriage in general .- ek

2'l.‘he reader should be reminded, however, that I am eatimating the
percent of women who classify themoelvea as separated -- a group likely
not only to be smaller than that of women who actually are separated :

. but also to behave differently as well,

3Notice that the same factors that decrease the propenaity of a -

' woman to enter a legal marital relationship -- a high female wage and
a low male wage -- alao increase the likelihood that the marriagc will;
‘ not last. ‘

B ‘It 1s also possible that educated women are more. likely to admit}
" -to the census taker that they ate separated.  When the male education;'
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Table 10

'AGE-SPECIFIC FEMALE_HARITAL STAEUS EQUATIONS---SEPARA.TIONa

emale
Average

Schooligg

Age Group :f,,fa_lv':d'-‘;
‘Method of.

- Egtimation:
. TSLS

;'i‘..‘*'ﬁ, 7 o8 v.f;';;'

1




. Table 10 - continued

'Ageﬂcrﬁqu‘nd

. Average ..

. Female = . "~ ti:ﬂfSi: ificance of Equati

Schooling ' F(3.6) -

R o




T

 FERTILITY :

n“Tablesjll and 12 the legal snd consenaual marriage variahles.

‘T:ntitled' legelly married couples may be expected to desire m°f°
;Zchildren than consensually married:couvleﬂ- other things being equal.

l:Less;’requent exposure to the risk of nregnancy was hypothesized also
“to reduce: the number of ‘children born *alconsensually married wonan
e ; ficients th selves often do: ot support
‘these hypotheaee,2 adjusting for the rather large difference in the
magnitudes and variability of the two marriage varieblea by conaidering

_varisble was included in the separation equation, it usually had a .
negative (though never significant) coefficient -also’ consistent with
.the United States. evidence.'

1The percent of women who are separated or divorced -or whose
marrisges have been annulled, which is a measure of past exposure to
.the risk of pregnancy, was included in regressions that are not reported
here as an endogenous explanatory variable, Its coefficient was never
significant and was often negative, A negative coefficient implies
the separated women have fewer children than single women, (Since all
mutually exclusive marital status variables always add up to 100, the
coefficient of any one of these must be interpreted as the incremental
increase (or decrease) in the dependent variable for a percentage point
increase in that marital status variable when there is, at the same
time, a percentage point decrease in the number of women in the omitted
marital status group(s). All other included marital statuses are being
held constant,) Although this is possible, since couples are more
likely to separate when they have no children, it seems unlikely, When
the urban dummy was also added to the equation, the coefficient of the
percent of women separated usually was positive, and was often larger
" than those of the other two marriage variables -- also a very unlikely
possibility. The coefficient of the percent of women who are widows
(an exogenous variable) also behaved erratically and was never signifi-
‘cant, These puzzling results may be due to spurious correlations in
the data.

2Actually the hypotheses about fertility refer to desired number

~of children, and the data are on actual fertility. Since I do not

_hold constant for birth control knovledge and practice, the difference
between desired and actual fertility may vary over the sample under
consideration and could bias some of the empirical results.

+  In some countries, in Puerto Rico (Stycos, 1968, Ch. 13) for = °
example, the age-specific fertility of consensually married women doel

"excesd that of legally married women.



'l'nble 11

. Acn-smmc rmnm SQUA'HORS—I‘
(dcpnllnt v-rhble 1- chudreu cnr botn pc: 1 000 women of cpnc!.!ld qc)

Age croup a.d Currently Currently
Method of - Legally, - Cousensually

Estization '?g ﬂ", ‘tin;b’i‘-' - &rried ik Hnrried¢

" chud LF

, leml e e of Equation
‘Pa rticigattgn Wage - ) } : p o T

1697, 29,2 ++3.63 51827
(4. 1:.) © (4.00) - (~0.93) (o.so)
"20.3°" 21440 0 To22.55
2 (5.12) .. €0.87): - (=0.64) -

T

a2ls B R G223,
- (3:33) + (016 £(=0.93).
26,9 473 . 7-55.3. "
(4.13) - (0.62) -0.45)"

+=22
(1 16)
aoLs: -'—-302.

| £868
NEE 03) S

TSLS '1-1187".,'?" 42.0% '“'52 2" 26,0, 7 RT3

~< (2D L8y (2:83) @5 (-0.96)
14. S4la> ¢ 4522 23.2° :ﬂ_-aoka. ‘ -60;
5 (1.23). (:. 1&) (1‘.@8})"; “(-1.50) - (-0.4

+

aan

8L

”‘Ss"*s“" 88.8 78007 2760 7 6.537
(1.96). 1(2.19) - (1. 37)“ $(0.67) . 3:26).
57,35 42,0 - =401, o177, o 6is9Ls
(34D C@an. (-1 1.9)-' (-0.90) - .(3 as)

j-’vutaa s
: (3 lol),:
79,49 -

(a sz)_

805, 109, Q1211

(2:36) (1:80) . (-1.67)
73.1 ‘441 - +598. :
(3.87) ; (1.»8;‘) - (-1 87):

120, % - f.-lati;;._: :lfzn.}‘,i; a.’f’_@i.fi 16.0"
co41). T (1:56) - (=1:78) (0.39) : (2.51)
: 276 9.2 34.8- -546. . <6630 9.64 -

(-2 33)':_ (S 09) (3 84) (1. 19) ' (-1. 33)5} (-2,21) (3,“)




Table 11 - continued

Age Group and . ; > Current‘.ly., Curtently

Method of : ’ -~ Legally.

g Consensually . ~ child L.F.
g @

Female

Male
Wage

Infant

Significance of Equation

Estimation Qg! g; o
45-49 " ' o

 TSIS

116. -
,,.,,(1 31‘)‘

18 3
(0 .65)

+26.6

:2(0:69)

7:17.9
(1.17)

731.4

* (2.62)
6.2

© (3.09)

“28.4

~(2:36)
';'S‘;?ifz."a

- (2.58)

‘Participation

Wage ¢

1881,
T(1.68)

; -767 .

52(.‘1,3’5)‘

“21090.. -
= (*2.36) T
T-2.0n) ¢

4=30.7

©(-0.19) *

226

-286.

(-1.30)‘7

-12s.

(-1.59)

(0.03) -

213.

17€0.36) "

470,
“(-1.60)

fs-a 65 .
(-0, 03)

. (0.88)
LUle1.9
" (~1:29)

_Mortality

0.2y

: (3 67)

F(6.3)

- ers

T @See wotes to Tabie 6.




'l'lblc 12

Aﬂbm rn‘rn.m mms—-ll . S
(dcpcndul: nruble 1- chi.drn cvu- botn m 1.000 -uu ot‘ cpoetud qc)

_Agc Group cnd
’ H:thod of

School j‘ . Pmle L Male:

‘Significance of Eguatiog:
 Married® - - Attendance® &u o ame e ay el

5.9 -:228 - 3.22 ‘b 4'-'12‘ 6"

(2:90) - (.0.22) .07 -0.57)

L 19.2 =356 248 -6.13.
',‘.‘(7 87) (4.00) (-0.59) (~o.70) (50.43) - .

22 35 -3:80 ' ‘-”262.,, 2280
"'(s B @23 - (-0.88) (-1.08) " (0.21)
' 26.2 -2.10 . -58.0 . -69.7

e 3:03) L (=0.76). . .. _(=0.47) ... ~.(-1 os)

a9

- 3750 B O e ) CO
- (1554) (-1.30) ° (-1.19) |
2.1 -5.77 -330,
NENY (-1.07) (-1.60)

29.9 < 29.4 v -1026, 7 153, i
(0.88) (-2.40) *(-1.66) " - (0.44) T
49.1 -12.9 - - 449, - te273. 615 . . e
(2.46) (-1.74) (-1.64)  (-1.51) (361

-.870-

42,5 - -38.1 1589, 170,
(0:89) (-1.85) (-1.84)  (0.33)
69:2 -9.76 ' -617. = <506."
(2.92) (-1.02) (-1.88) ~  (-2.21) - (4.25)

B U0

65.1 -39.6 -2273. 221 7.0 1687
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Table 12 - continued
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elasticities definsd at the means and beta coefficients (defined on
page 59) nearly always yields the anticipated result.

The behavior of the child labor force participation and child
schooling variables (Tables 11 and 12, respectively) support the hypo-
thesis that the costs and benefits of a child do influence the number
of children parents da-!re.l These relationships, which are signifi-
cant for wvomen over 30, indeed the ones most likely to have children
in school or at work, are strengthened by TSLS which increases the
absolute magnitudes and often the significance of the coefficients of
the child economic activity ond schooling variables for all but the
youngest age groups. The difference between the TSLS and OLS esti-
mates becomes increasingly large as older women are considered.

The female wage, the measure of the opportunity cost »f bearing:
and rearing children, has a negative influence on fertility (for all
but the 15-19 age group), an effect that is increased in magnitude By
TSLS estimation, The number of children a woman has borne becomes
increzsingly responsive, with advancing age, to the wage she could
earn. The magnitude and significance of the wege coefficients, the
elasticities defined at the means, and the beta coefficients all in-
crease with age, indicating that women with good labor market opportunie
ties stop having children earlier in order %o return to the labor force,

A positive, though insignificant, income effect of the male wage
is observed on the number of children ever born for all but the youngest
age groups of women, This supports our hypothesis that children are
a normal "good." As mentioned in Section III ahove, this cannot be
interpreted as a '"pure" income effect, because the male wage includes
a price (time-cost) effect as well, though presumably less than for
the female wage. The OLS estimates of the effect of the male wage are ,
.always negative and are even significant for some of the older age groups;z

lrhc child economic activity and schooling variables do not appear
together in the fertility equations because they are highly correlated
(negatively).

zﬁutlov. and Schultz (1970) also found a similar reversal in the
sign of their income coefficient wher using rimultaneous equations
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The 1nfnnt uortality rate alwnyo has the hypothesized positive. -
-sign lnd 10 significant for all but the two youngest age. groupl. -The
regreanion coefficients, elasticities at means, and beta coefficients
all increase with age as was anticipa;ed.l

The equa:ions in Tables 11 and 12 explain .the variation in fer-
.éiligy very well for the older age groups. In the younger age.groups
the prevalence of marriage, regardless of its fo.m, 1is the primary
eiplinition fo: the variation in fertility., There is some response.
to the time costs of children as measured by the female wage, but; 
very little to the costs or benefits associated with child schooling .
or economic activity. It is plausible that only in later births. would
there be adjustments to accommodate a ceiling on desired family size-

and therefore a fertility response to these economic fact:ors.2

The urban dummy is included in the estimates of the fertilityfff
equations reported in Tables C-2 and C-3. It has a negative coqffi; -
cient and is statistically significant for all but the oldest age
‘giohps. Its inclusion in the equation increases the absolute magnitude
and significance of the coefficienta of female and male wagee and of

techniques rather than OLS to estimate their birth rate equation for.
Puerto Rico.

1Note that the infant mortality coefficients are positive and
usually significant, even in the equations where proxies for surviving
measures of fertility, child-woman ratios, are used as dependent vari-
ables, A smaller response of fertility to the infant death rate 1is
observed in the equation where the 5-9 child-woman ratio “s used, since
it 1s more of a surviving measure of fertility than the 0-4 child-woman
ratio. The fact that the coefficient of the infant mortality variable
ie usually significant even for the 5-9 child-woman ratio may indicate
that parents are overcompensating for child deaths.

2However, many of these women are too young to have children old.
enough to work or attend school. (Recal’ that the child economic
activity variable is the percent of chiluren 12-14 years old in the .
labor force and that the child schooling measure is the percent of -
'10-year old children attending school.) It is possible that current
Tevels of child schooling or child economic activity are not repre-’ .
sentative of the expectations or aspirations these younger parents have
for their children.
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;the infent mortality rnte- the coefficient for the male vage ie eone-
\ti-ee ltetieticelly significant at’ the 10 percent level (t>l 3) howé
evor, vhen the urban dummy is included the child econonic and echooling
coefficients becone{inlignificant and have the anticipated aigns only
“4n the older and aggregate age groups. :

~ Female education was also introduced into the fertility equations
as a proxy for birth control knowledge and narents' nepirationc for.:
their children's education. Its coefficient was always negative, ae
expected, though never very significant., When the male education
. variable was used instead, it also had a negative coefficient, end
one that wvas nearly always very significant. However, most other
‘variables were considerably less significant when one of the edult

[y

educetion measures was added,

.- CHILD LABOR FORCE PARTICIPATION2

. The strong positive relationship between the economic activity
r:of children and fertility in Table 13, Equation 1, is further evidence
“for the consumption requirements (income) effect of children, ee is ‘
the significant negative relationship between the labor force partici-.
petion of children and the male wage. The lower income per flmily’
member, whether it is because there are more persons in the feﬁily'

or because the wage of the family head is low, the more likely perente
are to cend some of their children to work in the lebor force to eup-
plcmect family incone.3

‘ I;ote that the coefficient of the female wage is nov alvays nege-
tive and that of the male wage, with the exception of the equetion for
the 15-19 age groups in Table C-2, is alwvays positive,

' 2Since the dependent variable, the percent of all children 12-14
years old who are in the labor force, is the same for all age groups,
only the equations for the 35-39 age groups of women (who are likely to"
-~ have children between the ages of 12 and 14) are presented in the text,
The equations for the other age groups, needed to close the model for.

~ these age groups, are presented in Table C-4., The same is true for the
. ¢hild schooling equations, which are presented in Table 13 for the 35-
-39 age group of women and in Tahle C-5 for all other ~age groupe.. e

, Recall that, except for the substitution (child-care) effect of
»'_childrea, these seme factors -~ s lov male wvage or a larger family --
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Table 13

’ CHILD LABOR FORCE PAMICIPATI(N AND SCHOOL ATTENDANCE EQUATIONS
(ell ege-epeeific independent variables are for wnmen 35 39)

Dependént Variable,. -
Equation Nuﬂnr, R -
and Method of o - Fema
Estimation ‘Congtant f Fertilitxg, g
Child lnbor foree pnrticipation (12-14 years Old)
(1) TSLS ' o ,-2 74 '..00288
L »_( 0 63) . 02)
ﬁogs;f 00220
(4 07)

,4001595
‘.00109;7
4(1 25);;

Ch:ud echool attendance (10 yurs Old)

(3 asts o183 .00972?
A (9:47) (+4.23),
i0LS 104, -300594

(1129), (-3.86)

2.2 ,0039%
0:09) -
.00215 "
(1 04)

T ¥ See notes to Table €.
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Since children and women may tend to do similar ctypes or woru, -
Ethe fc-cle wlge may be a proxy for the attractiveness of econonic
;opportunitieo available to children, If this is so, the pdcitive
5coc£ficicnt of this wage is expressing a substitution effect or supply
reoponce by children.

when female education is added to the equation (Equetion 2 in
‘Table 13) to control for parents' aspirations for their children 8
education, its coefficient i1s negative, as expected, since echoolingj”
and labor force participation are often incompatible alternetiveo fa;?
a child. The fertility variable is much less significant, though
atill positive when the female educetion variable is added.
CHILD ‘SCHOOL_ATTENDANCE!

ﬁ“«_ The negative coefficient of theﬁfertility veriable andﬁthe posié
‘tive coefficient of the male wage: 1n Equation 3 iifTable 13: ndicate:

that parents are more likely to be able to send their children to
’school if they have fewer children and if othet family income, as
measured by the male wage, ip adequate, Both can be- viewed as inCumcy
effects on the demand for schooling, However, vhen female schooling:
is added to the equation- (Equation 4) on the premiae that educated ,
mothers desire better educated" children, ite coefficient ie poeitive
as expected and significant, but.the,fertility-variable 18 no longer
'etatistically eignificant.2

aleo increase the likelihood that the mother will participate in the
labor force. Because of child care responsibilities, a woman with
many children may send some of her children to work rather than enter
the labor force herself,

1See footnof:e 2, p. 84.

, 'ZWhen the percent of women completing secondary school was used
in place of the average schooling measure, the coefficient of the
fertility variable wae negative and significant and the schooling
variable insignificant, As mentioned in Section III, compulsory
‘schooling laws, to the extent ihey are enforced, or 1imitcd ochooling
facilities woul. tend to weaken thc expected negctive relationship
between fertility and child schooling, It is probable that this nega-
tive relationship is stronger or more likely to exist for older child-
rcn for uhom lchool attendance is voluntary and the opportunity colte ‘
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'Ki*ﬁentionad-above;'thé female. wage mayiﬁc-i»gébdwpr6i§ for the
"wmge children can earn in the labor force, As such, it reprecenta |
 the opportunity cost of sending a child to school and has the expcctod
',pggative aign.l

° The factors discussed above primarily affect the demand for school-
ing, In a very crude attempt to account for supply shifts, population
density was iucluded in the child schooling equation in tlie belief
that heavily populated areas are morz likely to have achooling facil-
:’4ties than sparsely populated regions, partly because of lover costs
'otapfoviding educational services. However, the opposite was found
- to-be true, - The coefficient of the density variable was negative and
nignificant.z Obviously an investigation of the allocation of educationai"
- :§89drcea'ia.needed for a better understanding of the factors affecting
ufhéfdnpply’of educational facilities, When the urban dummy was in-
;cigdgd,‘it did have a positive sigu (as expected) and was significant,
fiﬁdiﬁhtiﬂg that economically more developed regions, rather than just
'vhqav11y populeted regions, are more likely to have schooling facilities,
It {e. also possible that compulsory schooling laws are more rigorously
ffnnfdrcéd in these urban areas, S

-:bf‘ichooling are higher, Unfortunately, thz data on the ichodling of '
older children were not available by the urban-rural breakdown and
therefore could not be incorporated into the study,

: 1Recall that many other factors may slso affect the telntionnhip
“between child school attendance and the female wage (sze frotnote 1
on p. 38). We can only conclude that the joint influence of factors
that contribute to a negative relationship between child school atten-
dance and the female wage is stronger than that of factors that would
cause a positive relationship. .

2It is possible that schooling facilities are not adequate in
_the heavily populated areas. For example, if educational facilities
‘are allocated on a geographical rather than on a population basis,
~this would be the case, Butland (1953) points out that "a conspicuouo
ufeature of even the most backward regions is a new school.”
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VL. POLICY INPLICATIONS AND SUGGESTIONS FOR FURTHER:RESEARCH

!lf;,;,roucr INPLICATIONS
' The procelo of developnent involves increases in weelth and nleo
~changes in relative prices, the most important of which for this atudy
;firc changss in the value of individuals' time relative to market goods.
Aithou;h increases in wealth increase the quantity (and quality) of
"normal and superior goods demanded by individuals and families, in-
Creelel in the value of time tend to have the opposite effect, especially
'for goods that are "time intensive." In the fertility-equatione.pre? |
sented here fertility is positively related to the maie vwage because
children are normal 'goods" (the wealth or income effect), but nega-
tively related to the female wage because labor market opportunities
for vwomen raise the opportunity costs of bearing and reering children
(the substitution effect) Earlier investigators. ignored the. oppor-‘
| tunity cost of time and other price effects and mietakenly attributed
_the decrease in fertility that accompanies development to the increese
.dn incole (implicitly luggeeting that children are inferior goode) 8

This study, as well as others (for example,. Nerlove and Schultz (1970);,
.which also attempt to hold constant for price effects 3suggest that this

oerlier judgment is wrong. When proxiee for the price of children ——

time costs, expectad expenditures on educationh‘and ao oi
constant and estimation techniquee eppropriete for estimating equetiona
‘in a simultaneous system are used, there is '} positive pertial reletion—
.’lhip between the number of children ever born ‘and incone.

-1f the pubiic interest is served by slowing population growth, f

_ policy should focus o helping to bring about shifts in relative pricee
‘ thnt tend to increase the relative attractiveness of alternatives to
.having children. Increased provision of educational services to vonen
"'will increase the vage they can earn in the labor market and thul reioe

1Actunl'iy both weges willi have income and substitution effects.
- It was hypothesized that the income effect of the male wage would be
- stronger than its substitution effect but thac the opposite would be
“trua for the female va.e. These hypothelee are lupported by the elpir-
i‘icel results. \
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their opportmity costs of beering end reering ehildren.{ Since the
everege educational attainment of ‘men in Chile currently exceede thet .
of women, policies seeking to narrow this gap will have the side effect
of reducing fertility. I1f there ie'sex-diecrieinetion in hiring in ;<
Chile, government policies to reduce this discrimination end increase .
the demand for female labor lervicee will also have the indirect effect '
of decreeeing fertility rates. It is poeeible that policy lekere nay
view a higher female labor force participation rate, and the coneequent
increene in inconee and tax takes, as desirable in itself, although

, there may be some undesirable consequences for nelee (for example, lower
wagea or higher unemployment) if women are edutituted for men or 1f |
wegea ere not flexible.

Policies that inprove health conditione end reduce death': receer
will, with eome leg, lead to]lower_fertility retel as parents adjuet
‘to- the higher survival_rates.

Although euch a policy mey not necee-

eerily lead to e reduction:in the" rete of populetion growth 1in the

‘short run,2 it ney provide'the precon&itione for e further deereeae in
fertility to take plac \ 8
increases, individue 8 w.llh ecome more "future oriented'" longer—term

ility'of eurvival to older: egee

-inveetments will be: relatively more ettractive ‘than’ they were before

ju;.v; o
T

‘wllncreased'edueetionel‘etteinuent of women will have other indirect
effects on fertility, some of which will work in opposing directions.
For example, if the market wage available to women increases because
~they are more educated, unmarried women will tend to postpone marriage
- or not to marry at all; more will form consensual unions than previously.
However, the direct effect on marriage of increased female educational
attainment is to shift women out of consensual unions into legal ones,
with the net direct effect being a slight increase in the prevalence of
marriage. I have worked through the total effect on fertility in the
empirical model qf a one-year increase in the average number years of
schooling completed by women. For women 25-29 a one-year increase in
their educational attainment causes s 1 percent decrease in the average
number of children ever born; for women 35-39 a one-year increase in
‘average number cf years of schooling is associated with a 10 percent.
reduction in fertility.

2Recell that the rate of natural increeee ie equel to the crude
birth rate less the crude death rate. A given sbsolute decrease in the:
death rate must be accompanied by an even larger fall in the birth rate
if 1t is to bring about a reduction in the rate of natural population®
growth.



;the Iortality decline. Parents will tend to inveat more An themselves
and in their children than they did before.‘ Increased inveatmenta in .
.thelselvea will enhance the attractiveness of alternatives tu having
jchildren; increased investments in their children vill tend to bring
‘about a'aabatitution‘ofvoualityqfor quantity of children. Thua, in
addition to reducing the number of children necessary to attain a given-
aurviving family size, a mortality decline will tend also to decrease;m

‘the number of (surviving) children parents deaire (o' Hara, 1971) The d
ilong-run net effect on the rate of population grnwth of 8 reduction :

helwenat

the death rate is uncertain a priori; this very important empirical
question merits further investigation.

fSUGGESTIONS FOR FURTHER RESEAKCH

The results of the research presented in‘thia(report are;a,mere e

W

| Much work remains to'be done on'the equation explaining the educa-t
;ption of children so thia information can be used to predict the impact -
w:of educational expenditurea on the achooling of. current; .

«”ganerationa and on their: aubsequent marital reproducti';iv_‘
ﬁdchoicea.l

L lInformation on the policiea affecting the allocation of- resources:
for education and data on the current diatribution of .these resources .

are needed to improve the ability to predict the amount of educatiocn: a

* child in a given region is likely to receive. . Data pertaining to.the.:
educational experiences of older children are also needed. Recall that
the child education measure used here is the percent of ten-year-old ot
children in school. Data on the school attendance of children past. . -
primary school (grades 1-6) were not available in the 1960 Chilean Census
by the urban-rural breakdown needed for the model. If such information

" 18 not available in the 1970 Census, it may be necessary to estimate
urban and rural schooling measures by using attendance figures for de-
partamentos (there are 87 in Chile) given in the annual government pub-~
lication Educacién y Justicia and weighting thesc by the urban and rural
swbpopulations of the departamentos zs was done here in the conatruction
of urban and rural vital rates (see Appendix B). '
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In an earlier investigatinn of the model examined in this report.

;‘ondary School completion --ﬂin estimating the modﬂl.. The object

lationshipi;fbthese rates:(flows):tomihe levels of the corresponding“

stockhﬁexamined here.?“.;hese age~specific demographic rates are.\j“j

lln ordinary least Squares vestimation ofthe'female labor: force .
participation, marital status, and- fertility equations, one of the. three_
“female education measures was included in“each equation. . ' Of the three,
secondary education always had the lnrgest coefficient (presumably be-

~cause of the relatively small" average value of this variable) and literacy
always had the largest elasticity defined at the means (probably because
its: mean 18" 'considerably larger than thcose of the other education measures)
However, the t-statistics and beta coefficients did show differing re- :
soonses ‘of the dependent variables tc the three measures of female educa-
~¢fon -The pattern, which was usually consistent for all age groups, was
‘the s thether the t-statistic or- the beta’ coefficient was the measure

of responsi eness considered.

”:iype‘of Female Education with Statisé
tically Most Significant Coefficient:
and Largest Beta Coefficient &

Dependent Variable ‘”f si n of coefficient in arentheaes“

Female Labor Force Participation o ’ Secondary (+)

Carrent Legal Marriage : Secondary (-)
Current Consensual Marriage “ Literacy (-)
Separation -~ Secondary (+)
Fertility ‘Primary (=)

Discussion of this pattern will be withheld until this exercise is re-ﬂ
peated for two-stage estimation of the model specified in this reportp

".A very preliminary investigation of the determinants of crude >
,birth -and marriage rates yielded rather unsatisfactory results. Howff;
.’ever;, .no adjustments for the differences in the age-sex composition
among regions were made, and this may be partly responsible for the
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available for the 25 Chilean provinces. A etudy'of the'determinants
of age-apecific marriage rates may be of use in improving the apecifi—;
cation of the legal and conaeneual merriage equatione presented here,
uhich are ‘the least satisfactory component of the model.

_An investigation of individual-level survey data should enable:
one to verify at the housiehold level the hypotheses put forth in this
report, many of which have been tested here with aggregate data. . Con=
sideration of observations at the individualfor‘homsehold‘level cohldﬁ
avoid many of the problems inherent in the use of aggregateldatav(forf
example, the unrealietic representative individuallaasumption)'and*””5
avoid some: specification problems Aleo, individual level data may -
permit conaideration of the important iasue of testes.

_The Chilean data I heve analyzed here exhibit many intereeting
patterna, most of which are’ conaietent with the a griori expectations.
Additional data, which are readily available in conjumction with the
forthcoming‘1970.Chi1ean Ceneus, could be.used‘to.extend thie.anelyaio}
‘offfamily'decisionmaking‘in-manyjpromieing 41;e¢;i05§;‘

fpoor reaulto. These crude demographic rates, which use total popula-J;
ftion as their denominator, are sensitive to the age-sex composition of .
‘a.population. Incomplete registration could also systematically distort
the interregional pattern of reported births or marriages. One inter--
"esting outcome of the .investigation of the 1960 crude birth rate, which
was regressed on the same variables as is the fertility variable in the
model, was the very significant positive coefficient of the 1958 infant
mortality rate, indicating a statistically significant flow adjustment
to a etock diaequilibrium.



Appendix A

?EVIDENCE FROM SANTIAGO PROVINCE ON RELATIONSHIPS AMONG_ECONOMIC. AND
DEMOGRAPHIC PHENOMENA IN CHILE AND COMPARISON OF THESE WITH N
PAITERNS IN THE UNITED STATES AND PUERTO RICO

In. this appendix graphs and tables based on data from Santiago
‘Provincel are presented to illustrate the relationships among so '

fth economic and demographic variables discussed in Section III.

*some ases the Chilean pattern is compared with that in the United‘t
States or’ Puerto Rico.‘

Cro‘s-classified data are*interesting because they give us a

picture Of a: relationship ove !its entire spectrum (for example, for”
all levels of education or all numbers of children ever botn) andf,

illustrate nonlinearitiea (which we cannot capture in a*linear regres4

sion"odel) However. dsta are seldom so finely cross classified tha“

we ‘can hold constant for all of the factors we believe are affecting

(dependent) variable under consideration. In a bivariate relationship,

sa between female labor force participation rates and female educationai

nent‘ we'cannot_determine_to,what extent other factors are in- !“

Eluenc ng or, ccounting forf he»observed relationship it is impossiblc |

to separate the indirect ‘and’ Hirect:effects of one variable on the other.

\FEMALE: LABOR - FORCE :PARTICIPATION :

. The relationship between femsle labor force participation rates

r'ian female"ducational attainment in Santiago Province is illustrated

‘f he patterns “shown there tend to support the hypothesis

o ﬁI was unable to obtain a copy of the summary volume of the Chilean
Census, which would have enabled me to present these graphs and tables
for: Chile as a whole. I have chosen Santiago Province because it is
the most developed province in Chile and I thought it would be inter-
'esting to analyze its demographic patterns and compare them with those
:in another ‘developing country (Puerto Rico) and also in a developed
country (the United States). It would be interesting to analyze the
relationships among fertility, marital status, female labor force par-
ticipation, educational attaimment, and age separately for some of the
less developed provinces of Chile as well, : :
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"Flg.A-l —Femole labor force partrcrpoho‘" ates” by. educahonal attammentﬂ
' (for women 10 years of age or older ‘in ‘Santiago Provrnce)

*Vocotionol school (commorciol and technicol (home economics] )
.18 usually, attended: in liev of ."classical " secondary school. " &

Source i: Derlved from 1960 census of Chile, Volume }‘7,
(Sonﬂugo Province), Toblo 17, (pp. 104-5) e




rary with educational attainment and exert their own independent effects

' female labor force participation rates cannot be ascertained here.,«g

,..\

ionship between female labor force participation rates and femsle

lducational attainment ‘even when female earnings were held constsnt

The rates in Fig. A—l show that for any type of schooling,1 laborgﬁ

lnd alwsys take their greatest jump with the completion of the lastf esr;f

mplying that for women in Santiago Province, investmenta in education‘

1;x

ay be rather "lumpy._2 WOmen who complete vocational school are morer'

Likely to participate in the labor force than women who giaduatexfrom i

'egular secondary school.?_ WOmen who complete the last year of:‘ given

level of education and do not continue have a; higher probability ofvwoﬂ

Lng than women who go on through several years. of .the. next level but do.”?
PR 4

1ot complete it.

: 1Technical and commercial schoolsware vocational schools: which: are.
1sua11y attended 1in" lieu of® regular secondary school.' Technical schooll;
1as;:a; five-year program, “commercial: school’ a: seven—yesr curriculum._ and .

'lassical secondary school is . usually attended for six years.”¥i;

2Male labor force participation rates exhibit a similar pattern.‘x
lowever, since the data are on. persons 10. years of age or. older, they‘n
Include manv persons still in school. . This . could account for the: lower:
sarticipation rates of persons who have not completed. the last year of:-
1 level of schooling.

A3As mentioned above, this relationship may be’ due to other factors
influencing female labor force participation -- other family income. f7
. for example ~~ and may have nothing to do with vocational vs. regular ’
secondary school per se.

. It may be that the same factors that cause these women to drop -
‘out of school (for example, marriage, pregnancy, or lesser ability) may
also lessen their likelihood of participating in the labor force, al- -
though Bowen and Finegan (1966) found that similar "dips" in United
States data were eliminated when they excluded persons still attending
school.
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Female lsbor force participation r;tes,by‘educational attainment -
for the United States and Santiago Province, Chile, are compared in
Fig. Arz.l The relationship is usually a positive one in each country
Although probable differences in th . educational systems make comparison
difficult, several interesting differences in the effect of education
on labor force participation rates do appear. In the United States the
rvelationship is nearly linear; completion of additional years of college
exert approximately the same marginal effect on labor force participa-
tion rates as do years at lower levels of education. For Chile years
completed of primary and secondary school, except for the last year of
secondary, have very little influence on female labor force participation
rates. Hovever, higher levels of education exert a greater marginal
effect on the labor force participation rates of women in Santiago .
Province than they dv for the United States. This difference in thé
impact of higher education may indicate that higher education 18 less

of a consumption good (more of an investment good) for women in Chile.

compared with women in the United States. Also, since fewer women receiveﬁ
advanced education in Chile than in the United States, a telatively o
greater premium may be paid to a highly educated woman in Chile than in
the United States. It is somewhat surprising that primary and secondary
education exert so little effect on labor force participation of women >
in Chile since a considerably lower percentage of women have a:tendéd';a

even primary school in Chile than in the United States. it is popéibléf

lln Fig. A-2 vocational schooling has been treated as a type of
secondary education (grades 7-12). The first year of classical secondary,‘
‘technical, and commercial school are all treated as grade 7. The last
year of technical and the last two years of commercial education have
been treated as grade 12. The system of grouping grades (1-4, 5-7, 9-~-11,
and 13-15) is that used in the United States Census of Population and
may not necessarily be the most appropriate for the Chilean educational
system. Available data indicate that five years may be the customary
length of attendance at a Chilean university rather than four as in the
United States. The Chile-2 curve in Fig. A-2 gives the Chilean female
labor force participation rates that best correspond to the United States
rates if Chilean universities are usually attended for five years. (The
female labor force participation rates plotted for 13-15, 16, and 17+
years of schooling in the Chile-2 curve are actually those for women who
have completed 13-16, 17, and 18+ years of education, respectively.) ‘
The Chile-1 curve assumes a four-yea: university curriculum.
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Labor fdrcefpcrf‘ici_ﬁcﬁorr tate _(‘;')er_ce’nt» econcmfccl ly »'qcﬁ‘\'rg )

'; United States.
(women 14 or older) L

uv« IRRE e

- Scnttcgo Provlnce, ‘
VT-}‘-;‘,Chllo (women IO or older)

R 13156

s .:‘Years of school complercd'

Fig-A-Z-—I%O ‘female labor force parhcupahon rates by educahonal attainment
for Chrle (Sanhago Provmce) and the Umred States

* Vocahonol ichooling has been treated as secondary education (grades 7-12)

(See footnote 1, p.96, for more information cn the treatment of

“vocational schooling). The Chile -2 curve gives the Chilean labor force

- participation rates that best correspond to the United States rates if the

~customary length of attendance at a Chilean University is five years rather -

~ than four as in the United States. The Chile =1 curve assumes a four-year
curriculum.

; Sources. Chile - 1960 census of Chile, Volume 7 (Sanhago Provlnce),'l'able l7

' (Wu IUZ -5,0 -

United States ~United States Census of Populchon' 1960, Subj oct
~ Reports, Educational Aﬂainment, Final Report PC 12‘-58, |;5| 5
P AR




1?tﬁat!otner factors, for example number of cﬁilafeﬁ;*fﬁa ar
feducetion are exerting their own independent. 1nf1uencesgo zthe de! i

l of these women to participate in the labor force.

In Table A-1 age-specific female labor force participation rate‘”
:by marital status for Santiago Province are compared with those of
{United States. Although many of the other. factors affecting female
participation rates are not controlled: for and interpretation of thi :
comparison is therefore difficult, one main difference emerges clea ly
}The Chilean rates do not exhibit the.bimodal pattern of the Unite
”States rates, which is attributed to the return toathe laborlforc ofv

;women whose children have grown up.} For all«marit status groups
'older women have a much greater propensity t(_participate in the'labor

force in the United States than in Chile.

In Fig. A~3 female labor force participationlrate ’b:‘numberi'f

;children ever born or ev r-
P Province by Chi le :
fighused for Chi ‘

'ried women in Puerto.Rico‘andL‘antiagf’

Pl

‘Percent Widowed Separated
ﬂ“ﬁ or Divorced '

: V{IWe do observe a very slight ‘bimodal pattern for. currently married
Chilean women when five-year age groups are considered (see Fig. JH) '

Ee L AT
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‘Table A-1

COMPARISON OF UNITED STATES AND CHILEAN 1960 AGE-SPECIFIC FEHALE
RN LABOR FORCE PARTICIPATION RATES BY HARITAL STAIUS S

vAge of . B United States Chile gSantiago‘Provincézl;
‘Women - A1 single Married Otherd AIl Single Married® Otherd
_jijfli‘f-é"ibf 255 253 25.3 373 30.2 323 9.7 . . SLT.
20-24- 44373, 4_’ 30000546 432 63.3° 135 536

includes consensuall;vvk matried.
15-19 for Chile. -
d15 or over for Chile.

Sources. United States: J°°°b Hincer, "Labor Force Participa on“"“:
‘,1“ the Intemational Encyclopedia of Social Sciences, ‘Vol. 8, P 479.._..

;:.Chile. Derived from 1960 Census of Chile, Vol. 7 (Santiago Province),
11'~Tab1e 9.
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L ;_Puerto Rico s
.v.,;'.._ll_abor force participation rate

,,,,,,

Chlle — TN
(Sanhago Provmce) - N
L lobor force partlclpahon rate o

: wome;'35-44 by number of chlldren ever bomn for Chlle (Sanhago ‘
¥ Provmce) and Puerto Rico.and Puerto Rican unemployment
rate for these women by number of children ever born -

L hile Derived from 1960 census of Chale, Volume 7
L (Sunhago Province), Table 9, =

Pueno Rico: U.S. Census of Po lation: 1960, Vol
o Part 53 (Puerto Rico), Ta Ie 95, p. 277.
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‘ 'Puerto Rican women are not currently legally
married,ma explain why Puerto nican participation rates are higher.1

Lt ave given female unemployment rates by number of

(1) Women with many

*v Three factors may be causing this.,

_children may be less employable, either because of the large number of

en. “thiiﬂwould be true for live-in maids for example) or. other

",fsuch as less education, (2) women with msny'ch drenﬁ

_elves as seeking work but search less diligentl ;an-

635‘ ’ﬁith fewer children because the oppor_inity‘costs of search}are

higher, or (3) women with more children may - have""greater need"lto

supplement family income (the consumption requirements or income;effect

of children}Vsnd may continue searching for work longer (are lessplikel

tovbe‘discouraged out of the labor force) than women with fewer children.

Fig. Ara shows the”’umber of childr;n*ever born per woman by age

ver. erefors t”_.not logically inconsistent for women 45-49
years ol ,to have borne fewer children than women 40-44. Although it
is possible that this slight drop in the fertility;of the older women

i’ duevto:under-reporting by this age: group,utherefis another possible

explanation for the observed pattern. Women who were‘45 49 years old-

F’:H'llt has been shown for Chile that the participation rates of widowed

and separated "other" women are considerably higher than those of cur-

rently married women., In the Chilean sample the married category in-

cluded both legally and consensually married women. It is possible that
-consensually married women are more likely to participate in the labor
“force than legally married women (see discussion of consensual marriage .
~in Section III). Nerlove and Schultz (1970) found this to be the case .
.-in Puerto Rico. R o R




125-29" ++'30-34"

Age fof‘:’f. women 1

et "rv", 5

Flg'A’ 4—Average number. of childrer ever. born per ‘woman" by oge
’ and momal status for. ‘women in Sanhogo Province .

Derlved from 1960 census of Chlle, Volume 7 (Sonﬁago Province),
Toble 9
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in 1960mLere; ust“’eg1nning to be of‘marriageable and ‘childbearing’ age

when the. Depression etruck°7,
economi . C ditions»caused.the. tofdelay martiage “and childbearing.

Recallgfro"Fig l{Lha “bothﬂmartiage and birth rates fell duting the _

Depressionm

t is. qﬁite possible that the unfavorable '

eﬁ in the labor force.} If it 1s asaumed that the women-who.arew

11ke1 t beleng to. t:he labor J";force t:han childleu uomen of the »a‘

“age" and?maiital atatus.

'same"age. However. in some of the younget age groupu, aingle and ‘oth t";




- Childrei ever bom’ per ‘woman,* |

" Single” women

inL.F.

) ““Cutrently morried women .
. Veurr .y"oollyovv“ llymvrlod)

R TP HTR S T

G

2024 .
G R

5, 20U

L3509 . A0 4549
" 'Age of 'women- o

‘NotinL.F, -
7 NS TN s

/---—-.--~-~
-,
e

InL.F.

~.‘vl,: L G

3

20-2‘

—iAveroge number of chlldnn ever. bom’ per:woman by age," mar!tal
: taws ond ldaor force stahu for?women in Sanhago Provincr

25 -29 3034 35 -39 40-“

Ago o' wmn v

'Dc;:ved fmm I960 Cemus of Chile, Volume 7 (Sontiago Province),
Tble?
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Appendix B

DATA DERIVATION‘Y‘

j mm.z ANDHALEAVERAGE scxioousc

"Fot ach sge group of wonen end for men" ‘25° or older ‘the' following
percenteges were recorded'

'Persons who completed prinsry school end did not go’ on to
higher levels of schooling (Pl).

'Persons who completed prlmsty school end did 80’ on’to’ h:lgher
;levels of educetion (Pz),

Persons who completed secondery school end“ did not ‘80 on
(s )o '
9 &

Persons who conpleted secondary’ school’ end went on to’ higher
'levels of educstion or. who attended vocstionsl schools (sz).‘ 4

Ak

, 'rhe femele or: msle pr:lmsty educetion ver:l.ebles :ln Tebles 3 end Y
ste the sums of the first two educetion meesures (P snd Pz) the

secondery measutes are the sum of the lest tvo (S end 82)

8 -The number of persons of e given sge group vho never sttended
school s almost identicsl to the nunber in thet group who er clu-
sif:led .ss illiterste.,, All persons classified es literste (L) were

assumed ,toi have sttended some school. . Subtrecting the percent of
persons '"wh st "leest completed pt:lmery school (P and Pz) from the
' ,attended some school (L) gives the percent of persons vho

‘nded fprimsry school but: .did not: couplete ‘sixth grede (L-P Pz).

a':lmilar procedute, the percentsge of persone who ettended
secondety'school but did not colplete twelfth grede csn be constructeu
f’(P -s -82) Now nunbers are eveileble for the percentsge of persons
WhOQ” : '

, lsmce data for vocetionel school are elweyo given below secondery
school. 1 mistakenly thought vocational school to be a post-secondary i
type of schooling rather than a type of education usually received. ini:
lieu of regular secondary education.
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=104

Never attended school (100-L),
'“Attended but did not complete primary schuol‘(L-P’éPé)j

Completed primary school but“did rot’ continue:their
_education (Pl),

“Attended but did not complete secondkvf“'"”q”““"”"""“? :
;3Completed secondary . school. but‘did Mot go. on:(8;)
iWent beyond aecondery school (Sz)

' In the conetruction'o ”the iverage bears of schooling variables

geach of these percentage (which’add up t ’100) was‘weighted by the

;average number of yeara{ofﬁnchool'peraons n each of these.six categories

fwea assumed to have‘attended.:"Those who began a; given evel of educa-"

ition but“div"”ot‘fomplete it were. aesumed to have finished helfxof that

gleve on;avexage. These weighted percentages are then added (an ;the .

iFor the._
jFor th 3

[0 (100-L) + 3 (L- -P2) + 6-P +. 10 P2]/100

1?

For all of the five-year age groups for women 25. orfolder and‘the

only available for women 25 or older ee a group andiar asaumed to be
Sinc the?educati:ial\
attainment of the population has been 1ncreaaing over time,f ’

the same for all of the age cohorts 25 or older.‘

the years ,
of echooling varieble will be biaaed downward for the younger age groups
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2 DY I3 .SAf
sex in the booklet of etatistice publiehed by the Chilean Social =
Security Service. . The wlges given are the median daily salaries of

gloxed (ao oppoled to;
Security. They ar'ﬂaeoumed to be representative of the wages of 311

eelf-employed) peroons covered by Social

peraona of that sex,finduatrial branch -and" province, vith one, ex-‘.ﬂA

ception.};

’ Th“'utben and: rural femele age-opecific and mnle wages uaed 1n
: 'tion of the model pteeented here are. weighted averabee of

”ighto ere available for urban and rural:areeo;ﬁoeparate urben

an ‘r al weges could be conetructed In. so doing, the aseumption ;j;

For a11 industrial eectore except agriculture and domestic ser-
vices the wages of self-employed ("independientes") insured (covered
by Social Security) workers are lower than those of employed ("apatro-
nados") insured workers. However, since the proportion of insured
workers (the only ones for whom wage data are available) who are self-
employed 1is very small for all but one industrial sector, no special
adjustment is made for the wage of self-employed in these sectors.
Twenty percent of all insured workers in commerce are self-employed,
and their wages are lower than those of corresponding employed workers
(the national wage of self-employed men in commerce is 70 percent of
the wage of employed workers; for women the corresponding figure is
82 percent). In computing the weighted average rural and urban wage -
varisbles, the commerce wages are adjusted downward to account for

the lover wages of the self-employed workers.
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IlDl! 0! FEMALE OPPOETUNITIES

, This vnrinblc is a weighted average of a region's 1nduott1.1
nttucturo. Por each industrial sector, the porcent.gc of tho rcgion'l
total labor force (males and females) working in that sector is
weighted by the percentage of all Chilean workers in that sector who: '
are vomen (see definition in Table 3). The industrial aectorl}nnd“ 
cof!eaponding weights used in the construction of this variable qte}“:'
as follows: | | |

Sector Haight (w1)1
Agr:lcultuu 39
Mining il,?ﬁf
Light Manufacturing 32,33
Heavy Manufacturing : :165775
Construction ‘0“65*
Electricity, Gas, und Wat.r»; % 365
Co-lotce 24 34%
Transport - .and. Coununication:} A¢5.60c
Tomestic. Services .. 92,32
;Nonrdoqputic,Servigqi;;- ‘37;65

_,* VITAL RATES AND JLLEGITIMACY,

Vitll rates (crude death rnten nnd 1nfant nortality rateu) and;~
. the 111¢git1nncy rate vere avnilnblc for thc 87 departamentoc of cijlc.
“Urban and rural province 1cve1 vitnl rates vere derived by weishting

" the departamento rates by the urbnn or rural d.partnncnto oub-populationl.

Por each province 1 the urbnn vital ratc V: vas conputcd ll




"’vitol rete 1n ith deperte-ento of ptovinceﬁﬂ

!'urben populetion 1n depertenento j of ptovincaki
SJ;7 - totel nu-ber of depettenentoe 1in ptovin'pﬂl

<y1mp11c1t1y
. eeeule that urban and turel rates ina’ given depertelento ‘are eouel

v.end ei-iletly for rural. tetee. In ueins thie procedure,
(to. the departamento rete)m

'"rorm'non DENSITY

Populetion deneity (number of peroona per equere kilometet)
; figuree ere eveileble ln the 1960 Ceneuo for the 297 conunne 1n Chile
,ror eech province i, the utben population deneity D ‘was- computed ee

8';

kel Dn:'

| uhere Uik - urben populetion in comuna k of province i

‘ Dik - populetion deneity 1n the kth comuno of province 1

.gki; - totel nunber of conunne in province 1

i
‘total urban: (rutll)f'ree';n‘the province on the eeoulption thet‘the"

11er1y for the rutel d'noitiee. The denominetor conpute >theﬁ

reelin e conuno thet 1s "urbeni

iptoportionaoffthe tote

: oithe proportion of the totel comune populetion ‘wrp_u:}f

;"urbun" ’"rurel")






. AGE-SPECIVIC FRMALR LABOR FORCE PARTICIPATION EGUATIONS=-TT® -

.:,A;c Sroup nl‘ PRI Cunentlyf c:nmntly . = . Female ’ L SI.nlﬂunc'c of Equation’ :
Mcthod of e B . couensuguy T i Pmlg Male Average. Urban'~ -l : il
. !lttutln — : . _Married : rcrtlutz Illp _VMage ﬁnmu m l"(7,2)

6.8 T s . 190 202 182,
QU8 (2.9 (-0.80) Qo)

20,0

: (z cs)-'-
12,60
ey

(3.28)

(1..3§j.. i~
i ’.0206-;.: 5 .
S 0.00)

L (=128)
" -.0078%
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o o U207 s aea. -3
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asa

a7 S
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AGT~SPECIFIC FERTILITY RQUATIONS—IV®
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Table C-4

* CHILD LABOR FORCE PARTICIPATION EQUATIONS® -
-(dependent variable is not age-specific) -

" Male

Wage
=5.55
“(=3.68)

00155
(L.01)

000415
(0.25)

“Bquctona:wees escinaed by, eus-stags least squares.



Table C-S

CKII.D SCBWL AT’I’ENDANCE EQUATIONS

k (depondcnt vnruble :l.s not agc--pccific)

-Female' -
Average

S choolir_lg

ert'..:iz.'li't:'y?f? T

'5.45 "

(5. 05)~
. 5.97.
(4 36)

?:Ef_:sv'ce ‘notes : to ‘!.bl‘ 6
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