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POPULATION AND DEVELGPMENT IN SOUTHEAST ASIA:
. A FERTILITY MODEL

1/

by José Encarnacidn, Jr.~

1. Introduction

yéecently Berelson (1976) has surveyed the considerable number
of reviews of the current state of knowledge pertaining to population-
development relationships. He has a long bibliography which can be
extended further with the reviews by Birdsall {(1977), Cassen (1976),
Cochrane (1977), McGreevey et al. (1974, ch. 1), Paqueo (1977, ch. 2)

and Williams (1976). To differentiate its product, the objectives of
the present paper are twofold: the first is to provide a selectiveg/
survey of~2he literature on Southeast Asie; the second (which the
author considers a more important task) is to attempt an explamation

of the sometimes seemingly conflicting research findings in the

region by means of a model of fertility behavior. The focus will be on

"determinants” rather than on "consequences," and on fertility and not

on other demographic variables except in relaticn to fertility.

l/I am indebted to Peter S. J. Chen, Gavin W. Jcnes, Francis
C. Madigan, Visid Prachuabmoh, and Lajman b. H. Sirat for leads to
the literature. The contents of this paper, however, are my sole
responsibility.,

”

2/The word "'selective'” needs emphasis since the bibliography
compiled by Fawcett et al. (1973) for Thailand alone contains 634
entries. For recent country overviews, sec: Hugo (1975) for Indonesia;
Palmore, Chander and Fernandez (1975).for. Malaysia; Concepcidn and
Smith (1977) for the Philippines; and Arnold, Retherford and Wanglee
(1977) for Thailand.




The upshot of the model (to be deseribed in’ section 2 below)
is simply this: fhe sizé of a family is a nonlinear function of
its income and the wife's educational level such that fertility is
higher with more income and more education up to a’éefﬁaiﬁ~point;
beyqnd‘xhét.pqigt, gefg;iity”is less with:moge_edgcation but is little
_ affeeted by incq?eras such.. The major implicapiqn is that we should
expect populatiqn(grqwth rates to rise_during the earlier stages of
‘economierdevelepment, unless counteractive policies are pursued.;I
Only when a sufficient fraction of the populepion is. beyond some
critical point should we expect deyeiopmept}yo have a relatively .
VG autogatie’ferti}iFy—reducigg effect in the aggregate.
“ Sections 3 to 6 survey the research findings on income and
education, value of children and child mortality, labor force - ' °
participation and internal migration -~ all'in relatiow to fertility.

Some concluding remarks are made in section 7.

2. The model

Py . Lo
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First, we assume that de51red family 51zevls a deceeasieg
function of the wlfe s educational 1evel. (Needless to say, .education,
11ke income, is a multld1men31onal affalr that is only crudely |
represented by years of sehpq;ing,)v Justification for such an assumptio

'céﬂebe ﬁpbroacHed‘from at least two direc;ions. " One would be in’

terms of the higher opportunity cost of the;wife's timefthat‘mdre
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education brings. Another would be in terms of the changing attitudes
associated with more education. These two approaches are, of course,
not incompatible. Economists would tend to favor the first and not

the second, because of a preference fo; prices and incomes to explain
behavior -~ '"tastes' being ”given."‘/ﬁ;tep however, that in saying that
desired family size is smaller with more education, we take it that

tastes are given at each level of education.

The reluctance of most economists (Duesenberry 1960, Easterlin
1969 and Leibenstein 1974 are notable exceptions) to use tastes (or
factors that determine tastes) as explanatory variables stems from the
suppositionqthat if one does so, then alimost anything could be explained
by simple reference to ta;tes. It would seem obvious, howeyer, that
this does not apply in the case where a systematic relationship is
being posited between a tastes-determining variable and what is to be
explained. In the present instance, surely we know that more educated
women have higher aspirations for their children. Among othef things,
they would probably want their children to have at least the same level

of education that they have had. Consequently, since more education

entails higher costs, ceteris paribus a more educated woman would want

less children. There are also expectations among one's social peers

as to the level of inputs (time and commodities) that should go into
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chlldren. The range of choice is thus relatively narrow, as

Duessenberry and Lelbensteln have stressed.

~ The question of time is probably even more important. More
education means .a wider horizon of interests and a need for more time
- to pursue them, whether in or. outslde tne home. There are things to

)

do other than child-bearing andfch;}q;ggag;gg Yet ‘more educated '
women apparently spend moxe time on each child than do the lesélildﬂ
educated (Popkin 1976). In brief, there are‘reasons why a more

eduééted woﬁaﬁ Wéuld.ﬁénfﬁfo have less children. Attitudes (tastes)

: ' . L R . .
no less than costs are invclved, and clearly, education influences

tasteg.

Our second assumption is that the number of live bi;ths a woman
can have -- .call it CK -- is an iﬁcreasing function of family income
and her educational level. That income should affect CK is clear
since more income can buy better nutritioqhandkheqlth, and bettgr pre-
natal care. If a family's income is below some crltlcél mlnlmum4
(perhaps. the statutory minimum. wage), abnost by deflnltlon the mother s
nutritional intake must be inadequate and her health gubstandggd.‘
More .income, permitting better food, etc., can then only 1ead to a
greater capacity to bear chlldren (cf -0 SN Tabbarah 1971, Easterlin
11975). The effect of more education would be 31m11ar,131nce the mother
would thereby have better knowledge of health practices‘and nutritional

values.




. The third assumption is that the number of child deaths per
family is a decreasing function of family income and education (for
reasons corresponding to those in the preceding paragraph). . Fourth,
we assume that child deaths are (if possible) replaced. There seems
to be no particularly compelling reason for this to be the case, but

it seems plausible and also simplifies matters cosiderably.

We know that education and income are highly correlated.
Suppose now, in order to have a simple diagram, that family income
and wife's educational level are perfectly correlated. Then we can
have something like Figure 1, where

CK = capacity number of children, i.e., the most a woman can have

CM = h(E,Y) = number of child deaths in a family, or child mortality

desired (or wanted) number of children

CW =
E = wife's educational level
Y = family income

(the points r, m and u can be ignored for the present; reference
will be made to them later.) If we abstract from uncertainty aspects
(e.g., contraceptive failures), what would then be observed for the
number of live births per family ~-- call this CB -- would be given by
the function f up to the point E* and then by the function g + h
beyond that point. That is

£(E,Y) for E S E* and Y 2 Y*

CB =
g(E) + h(E,Y) for E > E* and Y > Y*

The relationship is nonlinear with a peak at E* (or Y*).



CB, CK, CW
EFIICEA T
o CK = £(E,Y)
AT CB=CW+eM -
W = g(E)

E;Y

Figure 1




E and Y are not perfectly correlated, however, and one
should consider both E and Y for statistical estimation of

the relationship.

As usual, write min{a,b) for the smaller and max(a,b) for

the larger of the two numbers a and b, and write

EN = nin(0, E ~ E¥%)
. EX = max{(0, E ~ E*%)
YN = min(0, Y - Y*)
YX = max{(0, Y ~ Y#*)

One can thgn use EN, EX, YN, YX and other possible explanatory

h' variables in a multiple regression estimate with('CB\/as dependent

variable. (One could alsoc use quadratic terms instead of a min-max

formulation, but the latter seems to be more sensitive for detecting
nonlinearities and the results are also easier to interpret. It may
be noted that for a particular observation, either EN = OJ or EX = 0,
and either YN = 0 or YX =0.) From the assumptions, we expect

the regression coefficients of EN and YN to be positive, and

that of EX to be negative. As for the coefficient of YX, this
would depend on the shape of CM = h(E,Y). We expect child mortality

to fall with mcre income and more education, but it is possible that

h(E,Y) becomes relatively flat over the ranges of E and Y beyond

Pt



E* and Y* respectively. If this is the case (which is an empirical
matter), ‘then the coefficient of YX will be zero or close to zero,
as YX will add little or nothing to the explanation of CB already
given by EX.Z/The particular values of Y* and E* to use in

computing the regression equation would have to be determined by

i3

trial and error, though the statutory minimum wage and several years

of elementary schooling would be good starting points. °

The elements (except the child mortélity aspeéé) of.tﬁe model
described above are contained in previous papers of #he author.
(Encarnacidn 1973, 1974), where Y* and E* were éalied threshold
valueg:::The term’"threshold"éj seems a natural and convenient word
to-useiin the context, though it may mislead if one thinks that
threshold values are invariant. Evidently they are not. While they
are simply what théy are at a given moment of time, threshold values
will'change with shifts in the functions f, g 'and h. ‘Public
* health'and sanitatiofi progtams will 'shift £ ‘and h.' Information
and exhortation”campaigns could shift g, as well as changes in the

cost of children and the returns from them. . T

RN

o "gjlt appears that some social. scientists have. an aversion.towards
the term. Caldwell (1976), for example, writes unfavorably about
thresholds; yet his own notion of an "economic divide" between a net
flow of income/wealth from the younger to the older generation and a

later reverse flow is, apparently, itself a threshold concept.



A central xmplication of the model is that p0pu1at10n growth

is indeed affected by the income distribution and the education

|

;o

distributlon9 but not 1n the uniairectional manner commonly believed
A begter 1ncome distribution does not 1mplY a lower birth rate: 77

-
y

much Wlll depend on the reiative propottion of families in the

population that are below the threshold (We w1ll use the 51ngﬁiﬂfﬂ”

"threshold, " unless spec1f1ed in the conte},t9 to mean both the "
education and income thresholds ) The problem is that in most

countries of Southeast Asia, as in other LDCs, the bulk of the

L e T Chen e i o
population' is clustered droundor ‘nedr the thresholg.

- R
RN N
-

2. Income, eddcation'afid“fertility

4l
Pl Cooe .
A;ost of the emolrlrel flndings relating tc socio- .economic

determinants of fertility 1ﬂ Southeast Asian countrip “erlve from

RECI A

.gross-tabulations or multiple regression ans1y51sb Tabular rélation~
shlps could be misleading when there arc other determinants not
explicitly taken into account. Multiple regression analysis could

also_be misleading if the specifications assume linearity when the

;"true" relations are nonlinear.
. i

The répotted findings in. the Philippines hsye.beehﬁqpiter
diverse. Véscual'(1971)~fdundﬁfertili£yytp be negatively related

to incémé; Wéry ‘et al. (1974) found mo significant relztionship,

while another (unpublishid) study referred to by Bulatao (1976, p. 51)



apparently shows .a positive relationship in seweral -low=income:
communities: “Harman (1970) did not find the wife's educational -
level significant, though Pascual did (negatively, as usually
expected). Using aggregative data at the province level, Smith:-
(1971) found SES levels negatively associated with overall fertility,
thoughifiot with marital fertility. On:the other hand, Pullum

(1975) finds that higher fertility is associated with higher SES.
Flieger (1975) also finds '"regionsal health conditions... positively

related to fertility levels."

Different samples, specifications and degrecs of aggregation
would-account for such a diversity 1f the true relatlonshlps are
as hypothesized in our model. Using a subsample (nuclear famlly
households only) of the Philippincs' 1968 National Demographic Survey,
Encarnaci®n’ (1974) gives estimates of a regression equation that
has number of children born alive to a married woman as dependent
variable, with the following as explanatory variables: EN, EX, YN,
YX (as defined in section 2 above), the woman's age of marriage,
dummy variables for’ age=cohorts, a labor force participation dummy
variable, and an urban-rural residence dummy variable. . Similar
estlmates are reported by Canlas and Encarnac1on (]9/7) for the 1973
Natlonal Demographlc Survey, a sample drawn 1ndependently of the
1968 one. For 1968 the income threshold was taken to be equal to—

the legal minimum dally wage rate multlplled by 250 days, for 1973
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an adjustment was made for inflation. TFor 1968 thec value chosen for
the education threshold corresponded approximately to completion of
elementary schooling (six years); for 1973, it was somewhat less.

For both years, the regression results are in accordancc with the
model: the marginal effects of income and education are both positive
at levels below the theshold; at levels above, the marginal effect of
education is negative while that of income is not significantly
different from zero. (Not surprisingly hecause of the high correlation
between income and education, when education is omitted from the
specification, the marginal effect of above~threshold income becomes

negative.)

‘égﬁcepciGn (1973) writes that "analysis of the 1960 census and
May 1956 and 1968 surveys revealed the persistent differences between
the fertility levels of Metropolitan Manila and the rural areas.
Outside the metropolitan area, the pattern of the urban-rural
differentials was being determined largely by the standards of living
present in the rural areas. In the least developed areas of the country
where living conditions were poor both urban and rural areas had low
fertility due likely toc a higher incidence of miscarriages and still-
births resulting from a lack of adequate prenatal care and nutrition.”
Concepcibn also finds, regarding the 1968 data, that “noteworthy was
the fact that those with schooling produced more live births than

those without for either urban or rural areas.” In terms of our
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~ . o B L . . : . e o
hypothe51s, thlS is not surprlslng w1th Just two cartgorles -
N s SNCTITE et

w1thout schoollng and w1th schoollng ~— in cons1der1ng the size dlS-
tribution of years of schoollng. Indeed leth (1977) observes
that "the overall pattern as assessed by total fertlllty ra tes

(TFR) is curv111n°ar. the TFR rises w1th prlmary educatlon and

declines w1th successive levels of educatlonal attalnmept above

the prlmary

‘Research findings in.other Southeast Asian countries are
alsa consistent with-our hypothesis.  1In Indonesia, Hull and Hull
(1977) observe that "an inverted U-shaped relation between achooling

(hence.economic class) and the mean number of children ever born is

3

found in every age group, in both rural and urban areas." The
great majority of fam1¢IES are to be foand w1th1n the range where
fertility rises with education, and Hull and Hulr conclude £rom

thelr 1nten31ve study of a Central Javanese v1llage that fertlllty

: r‘?‘."

d1fferent1als can be attrlbuted to three fac*ors‘ marl*al dlsrupfion,

patterns of post-partum abstlnence, and dlfferences in fecundity.

¢

(See also Hull 1976) S1m11ar results are found by Oey (1975) in

i v [

her study of mlgrants. uentral Java is known to be the Doorest

S - L ; s

reglon in Indones1a and also to have the lowest total fertlllty rate.
Mlgrants to Lampung have hlgher fertlllty, and Ony remarks that
1mproved economic condltlons or rncreases in levels of sub51stence..

- .,.‘.‘

tend to support a Malthu51an the51s that fert111ty increases as the
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means of subsistence increases.

For Malaysia, Palmore and Ariffin (1969) report a number of
results from the national probability sample of the West Malaysian
Family Survey (carried out in 1966-67) which are largely not unexpected:

e.g. women with more education marry later; urban women marry later.

They have, however, one particularly interesting finding. Among
women age 35-44, those with 1 to 5 years of schooling have had more
children (6.2) than those with no schooling (5.8) and those with

6 years or more (4.8). Saw (1967) finds the usual urban-rural
fertility differentials, but also finds that among the various
Malayan states, lower fertility is to be found among those which

are predominantly rural, agricultural and illiterate.

A nonlinear relationship alsc appears in Thailand. In Knodel
and Prachuabmoh's (1973) report on the results of the first rounds
of the Longitudinal Study of Social, Economic and Demographic Change
in Thailand, their Table 19 shows that among ever-married women
age 45 and over, fertility generally declines with more schooling but
those with nc schooling have lower fertility than those with a few
years of schooling. An urban-rural breakdown gives the same results,
as reported by Knodel and Pitaktepsombati (1973). Maurer,
Ratajczak, and Schultz {1973), however, do not find any significant
effect of education on fertility, but they used cggregative data from

administrative units and employed a linear specification. The latter




is, in our model, inappropriate.

The research findings cited above appear consistent with our
hypothesis, and we would expect (because of the preponderance of: -
families below the threshold) that in general, there would be an - -
incréase in birth rates and population growth rates as development.
proceeds, before any downturn takes-place.-. In the case of West
Malaysia, Heller (1976) notes that "age specific fertility rates
and the crude birth rate rose slightly between 1947 and 1957 and
then dropped sharply by 1870." It thus appears. that West Malaysia
(which has' the highest per capita income in Southeast Asia excepting.

Singaporé) has entered the downturn phase.. : o

Though our fécus>ié on Soﬁtheésf Aéia, we ﬁﬁst refef to
Tabarrah's (1971) -dimportant article that cites various studies
showing that' the Western European experience had been one of rising
birth rates before any decline took place, and that a majority of
LDCs today have: been experiencing increasing birth rates gs a result

4/

of development.~" (The fact needs to be recognized by both scholars

é-/Fm: other references to studies, showing a positive relation

(within the lower ranges) between fert111ty and education or income,
see Cochrane (1977) and Hull and Hull (1977). Cochrane concludes that

"the fairly extensive review of the evidence contained in this mono<
graph shows that the relattonshlp between education and fertl;lty is
not always inverse... there is ‘theoretical and empirical evidence
which indicates that education in the poorest reglonc mdy increase
the biological supply of children® {p. 199).
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and policymakers if the truc dimensions of 'the population problem"

are to be measured realistically.; We also note that Tabarrah presents
a model whose implications are broadly similar to ours. In his model,
"the two most important variables affecting fertility trends are

M [the maximum number of children likely to live to maturity which

an average couple can expect to realize over their married life] and

C [the average number of children desired by married couples in their
completed family].... it is apparent that M tends to rise with
improvement in nutrition, health, and medical services and that certain
diseases have a greater restraining effect on it than others. Since
improvements in nutrition, health and medical services usually take
place with development, it is found that development is generally
accompanied by a rising M. On the other hand, C seems to decline
with such factors as the degree of urbanization and overcrowdedness, the
level of education, the cost of children, and the standard of living

at which couples desire to live, in brief, with factors that are gene-
rally intensified by the process of development." Tabarrah's model,
however, dealing with averages,éj does not look into the composition of

those averages, which our model does.

E/Easterlin's (1975) model is similar, though Easterlin goes
farther by cecnsidering the costs of contraceptive practices.
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4, Value of children, child- mortality and fertility SR

Véur model assumes that less educated women prefer more chlldren.
\ﬁ; need to add that such preferences are relnforced by economlc returns
from chlldren relatlve to thelr costs, even if econom1c con51derat10ns

alone cannot tell the whole story.

Research on the value of children shows that economic.returns
from children ir low-income households are not insignificant..” In
-their-intensive study of a Javanese village, Nag, Peet and White -(15976)
show that children put in a considerable amount of. time on.work in and
outside the;home. Similar results.are reported by Boulier (1976) for
the Philippines.: But do'chiidren‘s contributions to e¢onomic production
cover their .costs? The answer to this question wouyld depend on the
items includedagu‘the,calculations»and the rate-of time discount that
is used. Mueller, (1976) has argued that children-consume more than they
contribute to production:+~ they-are net.consumers rather.than net
Pproducers. We.could accept-thiS=proposition»(which seems plausible)
‘without having to 8agy  that behavior is thus economically 1rrat10nal,
for chllﬂren who eventually become. adults can help their
parezish‘ieter years. Nag, Peet and White describe how "elderly e
parents depend largely on their offspring for care and maintenance.””
The grea::majeréﬁylliyed with thei:vsons and daughters,‘marrieq_Ofyeﬂ

ummarried. ‘As 'for those who lived alone, "many of them lived next
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door tc a household or two households belonging to their married
children. The children provided them regularly with rice or cooked

food every day.”

H/There are also non-economic values. Vin his study of Philippine
attitudes, Bulatao (1975) concludes that "the most salient values
were found to be the happiness that children bring to parents and to
the family, the assistance they provide in old age, and help with
the housework.v/kegarding centrality, on the other hand, the most
important values are love between parent and child, the incentive to
work harde{yhenone has children to provide for, the desire to share
with children and to learn about life through having children, and
having children as an expression of parental roles. Vﬁconomic and
practical assistance from childrea is highly salient but of less

hierarchical importance than noneconomic values" (p. 197).

AIn a similar study for Thailand, Buripakdi (1977) found that:
"(1) companionship and avoidance of loneliness: (2) economic and
general help, especially in cld age: (3) continuity of the family name
(including continuity of bloodline" were most often cited as the
advantages of having children. It is significant that “"the middle
class mentioned companionship most often, whereas the rural group
mentioned it least often; the rural group mentioned economic help most

often, the urban middle class least often" (p. 102). As for the
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:orrespondlng dlsadvantageo the financia] burden of’Eﬁiidren waai
m(pt promlnent.. Thlo burden was felt most by the urban lower
cl#ss, somewhat less by the rural group, and least by tﬁé:ﬁ£%£h"
middle class" (p.. 105). - L R g et

:fﬁe aﬁdve‘fiaaings'aeem“breaai§jeah3isteatLﬁitﬁxdﬁ;;h&pdtﬁeaie;
vial‘tﬂat Seleﬁltgteahold faﬁiiies place'a:teiatively highiééihégéﬁ’“?
childten.ﬁambers.. Saving in the usual semse is Bafeiy'ﬁgssibiehif"H
famil}; ‘i‘ncoi.ne édes not exceed aubsi.ster;ce:"ie\;els,':‘?ﬁut children consti-
tute "human capltal" who can serve as a retlrement fund. 'From‘tﬁe'hﬁ

v1ewp01nt of the parents, hlgh ertility‘makes sense.

V. Child mortality then matters, since it;is only surviving
children :who can provide old-age insurance. ﬁ;chﬁltz'(1976) has
reviewed the .relevant literatuge,and concludes thatv"parents>eeemito‘
respond to the decline in child mortality by having fewer births,
pefﬁéﬁsliénéoaé'éiéené”béééﬁée of'the bialogical effect of an infant's
death whlch 1n*errupts 1actatlon and shortenq the mother's sterile
'perlod following a birth. But this association alsc appears to
reflect strong behavioral preferences of parents to replace an
1nfant who dles." But ‘as Cassen (1976) remarks“ it certalnly seems’
to be the case that most studles find that fertlllfy decllne does
not ’fully compensate fcr mortality ‘declinc in the short run," with

the result that the number of surv1v1n9 chlldren is larger. Here it
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seems particularly useful to trace out some pertinent differences

between below- and above-threshold families.

V/We know that for obvicus reasons -- general nutrition and
health, access to medical care, better living conditions, better
knowledge of good health and sanitation practices, etc. -- child
mortality is lower with higher income and education. /géttad (1276)
finds, for example, that family income and mother's education have
positive effects on the nutritional status of children. Vﬁé one would
expect, commodity inputs into children are higher with income level,
even if there are economiecs of scale with family size (Cabeiiero 1977).

‘/ﬁot surprisingly, infant mortality is higher in rural areas than in
urban (Knodel and Pitaktepsombati 1973). ”ﬁ;ing West Malaysian data,
Heller's (1976) regression results suggest that infant mortality is
inversely related to female education. \fgr the Philippines, Harman
(1970) finds that a lower infant mortality rate has the expected
effect on fertility, especially among older women, suggesting a

replacement rather than an anticipation phenomenon. .-

Consider now a typical family just below the threshold and
another one just above. While both families would have high fertility,
child mortality would be lower for the above-threshcid family.

Suppose the situation is that of Table 1 (the absolute and relative

magnitudes are chosen to make the arithmetic simpler).




Table 1

Below- Above~
thresheld - . threshold: Average

~. .- Children: born . 10 o100 - ~-10
Child deaths ... . Y S 20 R R N A S p
Surviving children B I R ATTIN STNE - R TR | e

sl g
-The "avergge?;co;umnjis,thejaverage,of‘the_figures for the two .
families.. On our assumption that  below-threshold families are
producing all the.chil&?é;;that they can, it would not be appro-

1

priate there to speak of “replacement™ births. On the:cther-han&,

we would say. that there are two replacement births in the .above-
threshold family and that the desired family size there is eighti

children. Accordingly, with iower mortality; we may-have Table 2.

-Table 2
tvﬁeidQQ B Abo&e?
threshold threshold Average
. Childrea born o 9 g
it Child deaths 3,
' éﬁr&fving children 7 5 7.5

* The reduction‘ih'fé}tility ié'oniy'hélfvaé much as the féll in child

mortality,
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If this is the broad picture, the observed response of ferti-
lity to mortality is really the average of two quite different
phenomena. Above-threshold families respond fully to mortality
declines because they have education-determined limits on family size.
Below-threshcld families do not respond at all -- the mortality decline
merely enables them to have more of the children that they want. The
relative proportions of such families in a population thus assume
major importance as to the aggregate effect of mortality declines on
fertility, and the implications for the demographic transition are
immediate: (i) some countries have had lower mortality for decades
but still have high fertility, because of the preponderance of below-
threshold fagilies; {(ii) some countries have experienced lower
mortality and then lower fertility shortly afterwards, because of an
above~threshold majority; and interestingl; enough, (iii) there is

the possibility, with rising education levels, of a decline in ferti-

lity even before a decline in mortality.

5. Labor force participation and fertility

v'1It is often argued that female labor force participation in

non-traditional activities has a negative effect on fertility.v/Goldstein,
Goldstein and Tirasawat (1972), for example, conclude from their
cross-tabulations of Thai data that "the analysis points to a differ-

ential relation between labor force participation and fertility in
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rural, agricultural places and in the urban ‘center of Bangkok.
In the latter,‘fertility of women in the labor force is lower than

that of Housewives, ,Iﬁ/turalg‘agricultural'places,'the*fertilityéi“

“of “employed women ‘ig higher, ‘although minimally so. This pattern =
~’suggests that the greater separation of work and ‘family roles “among -

‘@tiployed “women in “he urbénicenter lowers the fertility of urbam

working women, whereas:ithe general -absence ‘of sucH eonflict in rural
society results in a minimum effect of labor force participa¥ion on-
fertility".(pp. 24-25). (Sée alsd Goldstein 1972,)  Similar findings
are reported by Concepcidn (1973) for Philippine uatar ‘the relation-
ship between labor force pafticipatioh and fertility is negative in the

case of urban wives, positive in the case of ‘rural.

Accordlng to our hypothe81s, the explanatlon would 31mp1y be
that rural families (the majority of whlch would fall be%ow_the

threshold) with Wﬁrklng wives would have ngh_r 1ncomes, eeterls parlbus,

than those without; consequently thelr fer*lllty would be hlgher As
for urban wives, we would expect werklng women to have more educatlon

and therefore less chlldren (see further below)

Cassen remarks that "the p01nt is the nature of work whether
it is pald employment w1th long and regular hours away from the home....
Thus Concepc1on (1574), looklng at a number of A31an countrles, found

that the d1fference was made by women 8 employment in non—tradltlonal
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occupations and by urban life-style rather than labour-force
participation itself.” The argument, in other words, is that work

in or near the home (such as that of a farm wife or a cottage industry
worker) is not incompatible with child care (or at least child care
supervision, since older siblings can help in the task). Work in the
modern sector, on the hand, would be incompatible.with such a parental

chore.

\/gut modern sector employment and lower fertility would both
seem explainable by the same variable, viz. a higher educational
level. Employment in the modern sector generally calls for certain
skills that require some minimum schooling, which is not the case for
employment in the traditional sector. The question of working near
or far from the home would seem to be 1ar§ely incidental (think of
highly-educated artists and writers whodwérk at home), though admit-

tedly it is reasonatle to expect this factor to have some explanatory

power additional to that given by the education variable.

Further to this point, on the basis of our earlier argument
we would expect that the Higher the education level sbove the threshold,
the more likely is the wife's labor force participation (because of
her broader interests which could be served by the work itself or
pursued by means of the income from work). On the other hand, the
lower is the education level below the threshold, the more likely is

the husband's income to be lower, and the more likely is the wife's



need to work in order to supplement family income.. If this is the

case; then ceteris paribus we would observe a V-shaped relationship

-+ . between. labor force participation and, wife's education. Such a
relationship. is found by Encarnacidn (1974), and.by Canlas and
Encarnacidn (1977). for Philippine data. It turns out, in addition,

*vnthacghusbandis;incomenin‘excess of the family income threshold, has a
zero marginal effect on the wife's labor force participation, but husbarn
income if short of the income threshold has a negative marginal effect.
In ofhervwordé, the more that‘husbaﬁd°s”income falls short of the
incoﬁe threshold: the more likelghis the wife to be in the iabof force.
Apparently in thlS case, wife's employment supplements fanu]y income
to s;eh an extent that the net effect on fert111ty (desplte the lower
education level) is positive, which is con51stent with our hypothe51s.

;
'

6. Internal migration and fertility

\/ The major migration streams in Southeast Asian countries have
been largely from rural to urban areas,6/ although there are also
rural to-~rura1 government sponsored movements (spec1ally in Indonesia

vand the Phlllpplnes)

é-/However:, urbanization does not seem to have been particularly
rapid: (Jones: 1975, Hirschman. 1976, Pernia:1976). Jones cites figures
1nd1cat1ng that the level of urbanization in Southeast Asia was 14 perce
in 1950 and:20 percent .in 1970, Still, with rural fertility higher thar
urban and a smaller difference in urban-rural mortality rates (cf. Knode
and ‘Pitaktepsombati 1973), a rise in the level ofzgrbaeization implies
a net migration to the cities (ignoring international migration which
has been relatively insignificant).




Jéariﬁo (1976) suggests that migration in the Philippines is
related to the presence of employment oppqrtunities and educational
institutions in the receiving areas, while "sending areas are usually
characterized by high tenancy rates, high unemployment, low incomes,
and low literacy rates' (p. 264).\/€mpirical findings generally show
migrants to be young adults with more schooling than the average in
the places of origin and, in some cases, in the places of destina-
tion as well (Pascual 1966),\/fernia (1977) finds educational lqvel to
be the strongest determinant in a logit model of migration choice.
/%endershot (1976) also notes a positive relationship between SES levels

and rural-urban migration. V In Malaysia, Soon's (1974) study concludes

# Rt

that "analysis of the characteristics of urban migrants indicated that
people who move were generally younger and better educated than the
natives [and] the incidence of urban unemployment was also lower among
migrants than the urban natives." Narayanan (1975) reports similar

results.

. . . ve e
\/hhat might further characterize migrants? ‘Casual empiricism

would suggest that ceteris paribus (including educational level in the

ceteris), migrants are probably more enterprising, more ambitious,
perhaps more able, than nonmigrants. V&his conjecture appears to be
supported indirectly by Encarnacidn's (1975) regression results

showing that among family heads with incomes, migrants have higher

incomes than nommigrants (holding other variables -- educational level,
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age, occupation, sector of employment, urban or rural residence,

7/

etc. -- constant) CL TR hpteraim Tt Lmems o YD

GrrLd is ‘rr,,:\~-. g . ]
4;e mlgrant ‘thus appears, on average, to be more educated

RS T i ¥

(reIatlve to place of or1g1n and in some 1nstances as noted above for

. ; - Glaisnn
the Ph111pp1nes and Malays1a, relatlve to place of destlnatlon also)

and apparently more able.; We would expect h1m to come from an above-

. - . 3 .
....... A

threshold fam11y to have the necessary f1nanc1ng for transportatlon

2,

and malntenance unt11 he gets employment though a below—threshold

famiIY could borrow funds for the purpose (or sell whatever small

assetsflt may have, w1th the hope of replac1ng them later when the N

St

= mlgrant beglns to remit funds to hlS parents) The average mlgrant"
“is really a comp081te of these two categorles, and accordlng to our
Tbypothe81s fertlllty behav1or is qu1te dlfferent in the two cases.

Fufther, we' should dlstlngulsh more carefully between urban mlgrants

i LI 2 LT T TR g
Yo T e IR L PRRYS

A" riral mlgrants (both from rural areas)

ERPNRISES b Sl £ B T SRR S A O R T E S s St

,Jéecause of the necessary financing needs and the fact that . their

educational level is higher than the rural average and also hlgher in

some 'éta ces than the urban average, we would expect urban mlgrants

%é tilit y to be 1ower than rural fertlllty“gj' Thls expectatlon is

: ) . BT B U S Sitees e,
}OT A T A o . - . . . 3 . ESSARERNC I SN L LT

i 7/itfrs 'possiblethat ‘migrafits Havé more nén-humdn Wwedlth to°
account for their higher 1ncomes9 but there are no data on this and
there=is;mo obviouns reason’ ‘“why migrants weuld have 'Hor& non-himdns®
wealth ceteris parlbus. , o

:8/ R R B suiseal e e wtened PR T ncmame el b da
Given the typical dlstrlbutlon of educatlon, rural and urban
. ‘eduycation raverages-would-be represented by the ‘péints r dand u "
in Figure 1. The urban migrants' average is shown at point m, though
m could lie to the right of u.
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corroborated by Hendershot (1976) with Philippine data. More
striking is Goldstein's (1971) finding that migrants' fertility in
Bangkok and other urban areas is less than nommigrants’ . (and as
expected, also less than rural). (See also Goldstein and Tirasawat
1977). These results would be in conformity with our hypothesis if
Thai urban migrants’ education is higher than that of urban natives'
(as in the Malaysian case); unfortunately the available data do

not permit these two Thai studies to control for education. There

is also the likelihood, even if urban migrants' education is lower
than that of urban natives', that because of their greater ambition,
migrants' aspirations for their children's education are significantly
higher than those of the natives'. This could then account for their

lower fertility.

v,.7[n contrast to urban migrants, rural migrants appear to be
quite different; especially those sponsored by government programs.
In general, these would be people from very poor and densely-populated
areas who are usually assisted financially by government to move to
other areas. Jones (1977) writes of "a second clear emphasis in
Indonesia's population policy, an emphasis which in fact considerably
pre-dates the emphasis on reducing the birth rate. This other emphasis
is on the need to resettle people from overpopulated areas of Java,

Bali and, recently, Lombok to other areas of Indonesia.... Java-Bali

contain 66 percent of Indonesia's population, living on 7 percent of
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the land area."

What is highly interesting in this connection is
Oey's (1975) study, cited earlier, which ''showed that Javanese .
migrants to Lampung have fertility levels intermediate between those
of the L&mpung-born ﬁbbhlation and the population in the Javanese.
source areas” (Jones1977). The migrantstare less poor in Lampung.
than in Java, hence their higher fertility.

Lh g b

The ev1dence from Thailand on th1s\p01nt is less clear: From
a l-pqrcent samp]e of the 1960 Thai census data, Goldstein (1971)
finds that "S-year m1grants (prov1nce of re51dence 5 years earlier
dlfferent from current re31dence) in rural agrlcultural" areas had

less. ch;ldren ever born (standardlzed for age) than the nonmlgrants

l .
T

in the same areas. The flgures are 4 242 for mlgrants and 4,468 for
nonmigrants per 1,000 ever-married women. Thls is a S—percent
difference, the smallest among the five c1a551f10at10n; of areas
(Bangkok; other ‘urban, nonagricultural; other urban, -agricultural;

rural, nonagricultural; rural; agricultural) Goldstein considered, .

which all ‘showed lower fértility for migrants. On the -other hand,

"lifetime migrants" (province of birth different from current residence)

in rural, agricultural areas had a fertility level (4,713) which was
5 peféent higher’than'ﬁonmigraﬁts'. Thié is more consistent with

g hypéfhééis, 1ike the Indonesian finding which peftains to life-
timéimgéfaﬁzs % Goldstein’'s sense, and it seems- likely that 5~year

‘migrants (who, oti average, would have made their move 2.1/2 years

feailier;'or even less if the flow of migrants had increased through time)
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had not had sufficient time to improve their level of living and

increase their fertility as a result.

e

/ﬁThe fertility implication of migration is thus a mixed one.
Rural migrants apparently (probably) increase their fertility by
moving to areas where they can make a better living. The fertility
of urban migrants, on the other hand, while largely determined by their
education, is probably lower yet than would be indicated by their level
of education. In short, rural migrants have (probably) higher ferti-
lity and urban migrants (probably) lower fertility than would otherwise
be the case. The net result for fertility in the aggregate would de-

-

pend on the relative sizes of these two opposite directions of change.

7. Concluding remarks

This paper has discussed a threshold hypothesis that appears
to have empirical support from various Southeast Asian studies. The
policy implications are far-reaching and rather different from those
deriving from the commonly-asserted (though false) proposition that
fertility is a decreasing function of income and education. Policy
decisions become more difficult than they already are, for about half
(as in the Philippines) of families fall below the threshold. There

is little one can (or should) do with the income-threshold where this

corresponds (as one may expect) to some poverty line. The education-




threshold is different: it can be lowered by shifting the function »
g (in the relation CWY= g(E) of secfion’Z) thropgh various means.
This would be a broad and important area for policy-oriented research.
In contrast, the child"mortality function h (in M = h(Y,E)) would
probably shift as a matter of course over time, while the ‘child
capacity function f (in CK = f(E,Y)) is something which it would

‘seem unnatuaral to do anything about.

Expo&ure #o 'new"” consumer goods (which meéns, 1n effect, a-”
lowerlng of the prlces of those goods), a concomltaﬁt of develoément
is a pOSSlble (though not guaranteed) way by which 3 could shlft
Madlgaﬂ*(1977) WTltes that "from a study of the 5001oeconom1c 1mpact
of a large rural electricity cooperative... Madigan, Herrin and
Mulcahy (1976) and Herrin (1976) were led to hypqghesize that inter-
action between the opportunity costs of childrenvaﬁdhéhe availability
of family planning had 1ed to a sharp declinc in fertility [in the
cooperative's service area, noted by Madigan earlier]. Thé electricity
and appliances, it is believed, wetre such great opportunities that a
veri'iaféé.ndmber’of:households bought them by postponement of a
birth."

‘One laét observation is wsrth mg}cing° It is known that the

(=

countries which have passed through their demographic transition in

Ll

thisAcen;qry did so in a considerably shorter period of time than
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did those countries which passed through theirs during the 18th
or 19th centuries. What would account for this difference? Our
hypothesis suggests that. thisisduc to the much more rapid spread

of secondary schooling in this century than in the previous ones.

School of Eccnomics
University of the Philippines
November 1977

/gv
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INCOME DISTRIBUTION IN MANILA, LUZON,
THE VISAYAS AND MINDANAO

by José Encarnacidn, Jr.

1. Introduction

This paper is in the nature of a companion piece to an
earlier one that looked into the income distribution of family
heads, focusing on the employed and the self—employed.lf Geographi-~
cal region of residence was there seen to be a significant factor
(third in importance after education and occupation) in explaining
income differences. The focus here is on income distribution in
four regions: Greater Manila (or Manila for short), Luzon other
than Greater Manila (Luzon for short), the Visayas and Mindanao.
For each region, estimates are made of the relative contributions
of several factors to income dispersion among heads of families.
Though there are similarities, there are also differences among

the four regions in the rankings of the factors as sources of income

inequality.
We use the same data -- a sample obtained from the 1968
National Demographic Survey -- and the same statistical model. The

earlier paper contains details and references missing in the quick

l-/J. Encarnacién, "Income Distribution in the Philippines:
The Employed and the Self-employed," in Income Distribution, Employ-
ment and Economic Development in Southeast and East Asia. Tokyo:
JERC and Manila: CAMS, 1975, pp. 742-75.
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aod sinilarly for the other dummy variables X1> Xpqs woe The

a'lk’ a'zj’ ey a'mh are regression coeffiejemts.

Beta coefficients can be defined to measure the relative
cortributions of the classificatory variables <o the explanation of
y variation, B% being the proportien of the variamece of y that
is due to variable i. Thus if, for example, 81 is greater thap
82, then more of the variation in y is due to 1 than to 2.

Finally, an approximate F-test can be used to test the signifieance

of a variablsa" in explaining ¢y diepersion,

3. Data and notation

There is some indieation that the income data in the 1968
National Demographic Sufvey involve some under-reporting, which is
probably more so for rural than for urban areas. Since rural incomes
are lower to start with, this makes measures of dispersion larger
than they would be otherwise. A post-enumeration survey also suggests
that the completion of some questionnaires may have resulted merely
from guesswork on the part of interviewers. There is no feasible
way, however, of segregating such entries. While there may be data
defects, therefore, there seems to be no systematic reason why they

should affect the relative importance of the factors as sources of




income inequality.
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We use the following notation (all pertaininé to family
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AG, for age: T LR e
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CW, for ¢lass of worker: O = self-employed, 1 = employee .

EH, for education level: .
0 = no schooling
1 = grades 1-4 - ey
2 = grades 5-7 ‘
T 3 = one to three years of high school . oy
4 = high school graduate - h B
5 = one tc three years of college
6 = college graduate
HH, for hours worked during survey week: CUELL vt S
0 = 1-19 hours
1 = 20-39 e
2 = 40-49 o
3 = 50 and over , , - At e
LR,:ﬁgr;lgquion of residence: .0 = urban, 1 = rural o
Ly, for_ngtugg;w;ggarithmvpﬁnwxﬂmw T e S Ut
5, for migrant status: .0 = nonmigrant, 1 = migrant . . .. .,

ocC, for oqcupatlonal code:,. ..

= farm tenants and owner~tenants farm 1aborers, flshermen

ﬁﬁﬁ,and loggers .. . .

farmer-owners
.service. and unskilled :(non-farm) e . e g
skilled workers and transportatlon and communlcatlons
WOPKELS,.. -5 wrrnyn . D mpee s e e,
4 = clerical and sales ’ - ‘ ' L
5 = professional,. - administrator,. management. - . .. i
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SE, for sector of employment:

0 = agriculture, forestry and fishing

1 = manufacturing and mining

2 = construction

3 = transport, communications and utilities
L4 = commerce

5 = service

SX, for sex: O = male, 1 = female

Y, for amual income, in thousand pesos

4, Sample properties

Suppose that Y is lognormally distributed in each region.

Then computations give the following:

- Manila Luzon Visayas Mindanao
mean LY .90155 ~-.00751 -.35262 -.19870
s.d.(LY) .73837 . 98354 .85758 1.03424
median Y 2.463 .993 .703 .820
mean Y 3.235 1.610 1.015 1.399
s.d.(Y) 2.808 2.109 1.045 1.834
sample size 763 3158 1774 1161

An F-test indicates that the difference between the LY variances
for Manila and the Visayas is statistically significant at the .01
level, as also the difference between those for the Visayas and
luzon. The difference between Luzon and Mindanao is not statisti-
cally significant at the .05 level. It would thus appear that
measuring the degree of income inequality by the variance of income
loé;;&ﬁ%ﬁs, Manila has.least_ipequality, followed by the Visayas,

R P




while Luzon-Mindanao has most inequality. ThlS 1s not to say, of

course, that the Visayas has &’ better 1ncome dlstrlbutlon than

Luzon-Mindanao, since the varlance crlterlon abstracts from mean

ey -,

levels. The latter con51deratlon is clearly also takem 'nto account

in making judgments about income dlstrlbutlons (see the Appendlx)

e

Tables 1 to 9 give the relative distributiemns:ofi the-cate-
gories of the variables for the regions. Table 1 shows Manila with

more education and a median level of EH4 (high school:: graduate)

compared to the other reglons whose medlan levels are all at EH1

SR g a

(one to four years of schoollng) Such a dlstrlbutlon of educatlon

o R e Tk URIENIP I Y

[ES PR

would not be unrelated to the flndlng that mlgrants to Wanlla have

o T L s o .2
more education than the average.ln the source areasjf!*

Table 2 does not seem to show any striking differences:ih. - -
regard to age,di$trib0ti0nej§Ut it is noteworthy that Manila gaexfhji
the lowest proportion of AGQE(ege 15-24) and of AG5 (65 and OVQP)L;”:
Manila residents marry later and a sizable fraction apparently « |0
return to the provinces after retirement. The.m34i3§¢féﬂé-m9d§;):,,
age ‘group is AG2(age 35-4u) din each.region. . Table 3!s occupational
distributiens cdonform to gene§a1¢expeeta;ippeﬁ;diheJQQQelvgroup:ip
Manila :is QC3 (skilledworkers, ete.) and, its pnopgrtlon of profes-

sionals=.ils three-times that of Luzon,,,The'modal&gngp‘;quuzon

COOR
teo e E
TIN5 BDHE e

v s el

: Dt e s P",
2/8f ‘E.M. Pernia,-'"An Emprirical Model . Qf Ind1v1dual and

Household Migration Choice: Philippines, 1965~ -1973 " . Discussion s
Paper 77-1, School of Economics, University of the Phlllpplnes, 1977
who shows education as the strongest single determinant of the mig-
ration decision.




and the Visayas is O0CO (farm tenants, etc.), while in Mindanao it

ijs 0C1 (farmer-owners) -- Mindanao having been the destination area
for government-encouraged migration from the Visayas and parts of
Luzon. (Settlers acquire public lands after meeting certain

conditions.)

The proportions for sector of employment in table 4 are
also not unexpected. Manila is relatively high on SES (services),
SE1 (manufacturing), SE4 (commerce) and SE3 (transport, communications
and utilities). The other regions are predominantly in SEO (agricul-
ture, forestry and fishing), though Luzon leads the other two in
all sectors except SEO. Hours of work figures in table 5 show
Manila with the smallest proportion of "underemployed," defining this
by HHO and HH1 combined (1 to 39 hours); it also has the lowest
proportion of HH3 (50 or more hours). Underemployment in the other
regions range from 10.6 to 16.5 percent, with the Visayas having the

highest. The Visayas also has the most HH3, or "overemployed."

Table 6 shows Luzon's somewhat higher level of urbaniza-
tion compared to the Visayas and Mindanao, which is not surprising.
Table 7 indicates that about 5 percent of family heads are women.

> 3 . s
Table 8 on migrant status~f conforms to expectations. Manila has

§/In order to reduce processing time, a nonmigrant was
defined as a person whose 1960 residence (city or province), 1968
residence and father's residence were all the same. Some persons
are thus classified as migrants who, under more standard defini-
tions, would not be so classified.




the highest proportion of migbants;'Miﬁdanao"{heﬁﬁext’highest:
Fin&119,~tablé:9-sﬁowg*uaﬁila“wifhfthéfﬁ&ghésf~p%oﬁaffiaﬁ-5f empioyees

Mindando has ‘the highest proportion of ‘S&1Flenployed (who, 6ns infeps’

from table 3, dré mostly farmer-ouneps); i

5. EH, AG, OC and SE category effects
R AT T e R

(2 The pesults of thé procedurés” sketched: 6ut in section 7.
afe’ gunmarized in tdbles 10°¢5 15, 'In"alI“that follow&”exrcept where

noféa?iﬁﬁ%hé?faﬁies;fFﬁvémues“are*sigﬁificénfﬂat-the .01 Ievel,-

Table 10 uses the spe01flcatlon Ly: (EH), 1 €. LY regressed

B

on the dummy varlables af er the colon - (BH) belng short for EH1,

EH2, oo (The other sets of dummy Varlables are abbrev1ated
81m11arly») Elght columns.of flgures are glven in the table; the
flrst four of whlcm are the regre581on coefflclents obtalned (w1th o
-values underneath) frem the four reglonal su bsamples R2 . |
and the standamd errer of estlmate (s.e.) are also stated for each o
equation. "THe last four columms are:the category “effects, the first
row-édfﬁésﬁéﬁding?tdﬂEHO;5*(F4valﬁés“afé’repcrfé& ifi“the last row.)
The relative miagnitudes of the effests conform to expectations,
being:greater. at higherfeducationamr&eVe&s.\iﬁable:10A»giVes the

income corresponding to the different education categories. Manila

has the hlghest 1ncéme at every educaflonal l@vel and exceptxng EHO




In tables 11 and 11A using LY: (AG). one would expect

single-peaked distributions with peak incomes at AG4 (age 55-64).
This is the case with the Visayas and Mindanao. However, Manila's
top income is at AG5, probably as a result of property income,&!
and AG3 has higher income than AGY4, though the difference is not
statistically significant.éf For Luzon, AG3, AG4 and AG5 have
regression coefficients that do not differ significantly from zero
and are lower than that of AG2 (age 35-u4). This is surprising on
the face of it, but the inclusion of more variables for determining
LY (see further below) makes AG3 rank higher and regression coeffi-
cients become significant (as often happens when a more correct

specification-is used).

Tables 12 and 12A are based on LY: (OC). Except in the
case of OC5 (professional, etc.), the regression coefficients for
Manila are not significant, in contrast to the other regionms.
Incomes generally rise from 0C2 to OC5 with their indices, except
in the Visayas where 0C2 (services and unskilled (non-farm)) is
higher than OC4 (clerical and sales). It may be that domestic

servants in rich homes (whose living conditions would be reflected

4/

—~'Table 9 shows that in Manila, employees constitute the
large majority; they usually retire at age 65 and then earn less,
unlike the self-employed and the rentier class. Also, the poor die
earlier.

§/The criterion used is the standard textbook one for test-
ing the difference between two means, treating the regression coeffi-
cients as means.
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in their income in kind)‘were-over-represented“ih:the'sample; Ag -
forfOCO;uahd;001;ﬂthere-appears to be 1o clear ‘direction as to their

relative incomes.
Sectoral 1ncome dlstrlbutlons 1n tables 13 and 13A show .

regress1on coeff1c1ents that are agaln not s1gn1f1cant for Manlla -~

' L

they are for the other reglons. Wlthln sectors as well as occupa—‘

i

tlons, Manlla thus has relatlvely w1der varlatlons 1n 1ncome As

may be expected hlgher 1ncomes obtaln in Manlla for every category

Liee TR

In all reglons, lowest 1ncomes attach to SBO and hlghest to SES -

RSN Whie TR

There is no unlform ranking in regard to the other four sectors,

- Table 14 ‘uses the educatlon age, occupatlon and sector

,’: - . ey

varlables to determlne LY 82s and F—values are g iven in the bottor

at )r . ' .

panel and also 282 (ZB2 1s not necessarlly equal to R .) The

sy

patterns of EH effects follow table 10 except in the case of Mlndar

a

where (the effect of) EH3 is now greater than EH4 and EHS is also

larger than EH6 There appears to be no explana 1on for these

i

strange results except 1naccurate data or a very unusual sample

',., i ) s T s

The AG pattern for Manlla repeats that of table 11; in the case of

Luzon, AGM 1s Stlll less than AGQ but the dlfference is not 81gn1-
BN

‘Regardlng OC, 0C3 1s now hlgher than DC& in the rankings
for Manlla and Luzon, though the Manila OC coefficients are not
31gn1f1cant as also -2 third of the coefficients for the cher

f} SO UIREEL SIr SR ‘4
reglons. As for the %F class1f1catlon the ranklngs are rather



i
]

different from those of table 13, and three-quarters of the coeffi-

cients in the four regions (including all in Manila) are not

significant.éf

6. Additional variables

Other variables that presumably affect income variation
include: HH, hours spent at work; LR, urban or rural residence;
CW, class of worker, i.e. self-employed or employee; SX, male or
female; and MS, nonmigrant or migrant. These variables can be
included with the four variables already considered in section §,
individually or all together, to give different regression equations
for LY. We mention here briefly the results (omitting details) for

the separate inclusions of these additional variables.

In the regression LY: (EH), (AG), (OC), (SE), (HH), the
magnitudes 6f the HH effects are larger with the index except in
the case of Mindanao where HH3 is less than HH2. With (LR) in
place of (HH) in the equation, rural vesidents come out with lower
incomes. Using (CW) instead, all CWl coefficients are significantly
positive: employees have higher incomes than the self-employed.

With (SX), females turn out to have lower incomes. Finally, the

E/One should not make too much out of the lack of signifi-
cance of one or more regression coefficients in themselves. Any
importance this may have would be reflected through the F-test, which
is the relevant criterion for-“deciding the significance of a classi~
ficatory variable. It does turn out that the sector variable for

Manila is significant, but cf. the occupation variable for Manila in
table 15.
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(MS) results show that migrants have higher incomes except in Manila

where MS1 is not significant.

7. All variables included

© Wheri“all the variables are ircluded in the régression, we

have table 15. (The Manila equation omits the urban-rural variable: )
The EH patterns are much’ the samé as in.-table 14 (" with the curious:
results-for Mindanao), though EH2 is now slightly (but not signifi-
cantly) higher than EH3 for Manila. The AG patterns show a peak at’
AGY: for the Visayasi in the other vegions AGS is highest: ‘AGY4 is~ -
significantly less than AG3-in Manila, whileLuzon's "AG4 is signifi-
cantly less than AG2." In the Visayas, AG1 is slightly (not "signi-
flcantly) greater than AG2 . There seems to bz no clear explanation
for Mlndanao s EH pattern and the uﬁﬁsuallv low AGQ effect for Manlla

and the V;sayas_qut81de of sample imperfections.

" Regarding ‘0C, wé hive the expected result ‘that the effects
risé with the index from 0C2 to 0CS except in'thé“bdseféf“the*Vi§ayés
previotsly néted (0C2 higher than 0C4). 005 {s highest in all region
except Manila where 0C5 is second ‘to 0C1 (but the difference is not"

7y,

significant~ While OC1 is the lowest in the rankings for Luzon

R IRE T

' —/The Manlla‘0C1 obsérvatlons number only 4 and Drobably

invéive mlscla331ficatlons 49 well,  Some persons fancy themgelves
as "farmer -dwners' ‘who manage rathep ‘than work thelr farms AThey
would properly cla851fy under 0C5. ‘ o ' S
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and the Visayas, it 'stands in the upper half for Mindanao, probably

because of the larger farm sizes in the last region.

The rankings by SE show no uniform pattern over the regions,
though SEO and SE2 tend to be in the lower half of the rankings, and
SE1 and SCu in the upper half. Not surprisingly with all variables
included, the SE rankings are different from those in table 14 and

different again from table 13.

HH effects have the expected relative magnitudes for Manila
and Luzon. In the Visayas, HHO is higher than HH1 but the difference
is not significant. Mindanao has an HHO effect greater than that of
HH2, but there are only 3 observations for HHO. They could well be
propertiedmiﬁdividuals. LR1, CW1 and SX1 have the expected signs in

all regions. The same is true also for MS1 except in the case of

Manila where it is not significant.

The regression for Manila has the highest RQ, the other
regions having about the same value. This would be related to the
fact that the great majority in Manila are employees rather than
self-employed. Criteria for compensation are more standardized
among the former. 282 is also highest for Manila. By the FP-test,
all variables are significant except SE and MS for Manila, AG for

Luzon, and LR and MS for Mindanaoc.

Ordering the variables by size of g2 gives table 15A,

which also has the ordering for all regions combined for comparison.
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'B§ fap fﬁéiEOSf imﬁortant variable is.eauéé%ibns though in the
Visayas this is éecbnd to hours spent at work. (As noted earlier,
the Visayas has_the most underemployment,an@ gye;emglpy?ent, which
_jweights:the low and high category effects more heavily in‘thguﬁw
. computation of 82,), Occupation has.highhimpqrtance; either second
.or third from .the top in all regipns. Ihe ﬁo;?§ aﬁ\work variable
occupies the middle position in the orderiﬁé,"égcepting the Visayan
case. The sex variable is also about medium in importance.gf Clas:
of worker is felétivel& low, and migranffsfatus is dt ‘the bottom.
“Onsbélance, urban—fd%gi fééidencg is ‘on the low Side, while Quife
mixed reéults:appeéf‘fsr the age variable and sectow of employment.

-~

Though it stands in tbg upperihalf of th?<7311" opdeping“
and second only‘to>gducatiqnain Luzon,,the sector variable is one
of the least useful for explaining %ncome distributions in Manila
and the Visayas. One might have expected otherwise, considering
thaf the various ée&fors ﬁévé difféfégt capitéi;IéBOf rafios which
Jguld ﬁrééémabl§ féfléctxfﬁemSeléés in differént ledeis of labor

productivity ceteris paribus. Evidently the ceteris (including the

percentage distribution of individuals among the sectors; to say

nothing of production functions) are not paribus.

g-/It would seem that sex discrimination is more severe in
Manila and Luzon than in the other two regions, but is very
probably related to the fact that Manila'and Luzon have-relatively
less self-employed.

N
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Another variable that does not stand up well is migrant
status. In the earlier paper this was significant at the .01 level
for the self-employed and .05 for employees. With HManila having
relatively few self-employed, that this variable is not significant
for Manila is perhaps not too unexpected. OCn the other hand, it
also lacks significance in Mindanao where two-thirds are self-employed.
The error variance is simply too large relative to the variance that

can be attributed to this variable.

8. Concluding remarks

Within each region excepting the Visayas, education is the
strongest faétor determining income variation. In the Visayas, educa-
tion is a close second to the amcunt of time spent at work. Occupation
is of high importance, being second or third from the top in each
region. Excepting the Visayas, amount of working time is of medium
importance in the list of nine factors. The sex variable has about
equal importance. Worker class {self-employed or employec) has
relatively low importance, and migrant status is at the bottom of

the list. Although the urban-rural variable is fourth in the

Visayas ordering, it appears to be on the low side overall.

The sector and age variables occupy quite scattered places

in the several lists. This lack of uniformity is, of course, not

disclosed by the "all" ordering for the country as a whole, which
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‘has these two variables near the middle of its list. It is not
clear why the sector variable should figure sc highly “for Luzon and
so insignificantly for Manila, or why the age variable is sedénd

from the top in Mindanao and second from the bottom in Luzon. - (It

' "‘doés not seem likély”that such disparities are due merely to data

~ defects.) It is possible that the inclusion of interaction effects
which we have not considered, might give leads to the underlying

reasons.

Given that a reduction in income ineQﬁalitiéé is éugéfional
concern (as it is in the currentAperspective plan), what policy con-
clusions ﬁay be drawn? Higher incomes obtain in Manila becange the

level of educaticn therc is considérably higher and larger proportic
of ‘income-earners are in the higher paying occupations. Scarcity
values are involved. Over the long stretch, raising the general =
level of education would reduce income differentials. 'MeanWHflé;fth
best single variable to work with seems to be the amount of time
spent at work. Heads of families do not choose to work Ffewep hours
than the nOrmal“amouﬁt~¢47fhey cannot find mére work. What is calle
for, therefore, is an ‘institutional development where anyone who wan
to work canﬂbg given productive work. The government, or government

controlled copporatiqps, would have to be employers of last resort.



APPENDIX

- ON A PREFERENCE ORDERING OF INCOME DISTRIBUTIONS

It is known that if incomes X  are lognormally distributed,
or y is 'N(y|u,02) where vy = 1ln x, then the Gini concentration
ratic (the area bounded by the Lorenz curve and the diagonal/the area
under the diagonal in a Lorenz diagram) -- an often-used measure
of the degree of income inequality -- is a mcnotone increasing function
of 02 but independent of ~ u.if It is also known that the lognormal
. curve is a good approximation to the size distribution of incomes
except possibly at the upper ranges. Suppose, then, that the lognor-
mal assumption holds empirically. The question we wish to pose is
the followifig: When does one say that one (income) distribution is
better than another? In other words, how doecs one order, in terms of

preference, alternative distributions?

Under the assumption, a distribution is to be described by
two parameters, u. -and 02, With o? constant, it is clear that a
higher u is better since the distributicn is farther to the right
along the income axis. In particular, mean income o is higher since
o = exp(u + 02/2).

Alternatively, therefore, with 0% constant, a higher o is better.

1/

='J. Aitchiscn and J.A.C. Brown, ThezLognormal Distribution,

Cambridge University Press, 1957, pp. 112-13.




On theﬁdthérﬁﬁénd, with U consfant, it is not ¢lear that
everyone would agree on a smaller g2 being always better, since
méaﬁwiﬁééme'(aﬁdﬁfﬁeféfére”éggfegéte”inéome)'would be lower. What
appéafs'{é Be“théfﬁérécéenéfélly éécépted value judgmenfhis that
would then be highef:(sihce' p is the logarithm of the median x)
and goméalow-iﬁéomé°individuals”would have more income even if at
‘the cost of some high-income individuals having somewhat less.

This suggests that from a preference-ordering viewpoint, distributior
are more Hirectly and conVeniently represented in terms of o and’

2

02 rpather than in terms of 'y and o2,

Y_Qne value judgment increasing}y,heard of late is the pro-
position that per capita income growth rates being sufficieiently
high, more policy attention should be paid to the reduction of
income iﬁedualitiés. ?resﬁmably,béé in the past, incomc growth would
have prededence over questions of income inequality if income growth
is not sufficienfiy high. Inbéthef:wordé, ét'any giveh time, income
growth (hence also o) is in one of twé' classes: ‘sufficiently high
(satisfactory), or less than sufficiently high. In case of the
latter, income growth is pursued; in case bf'thé fbrmer,’fhé degree
of income inequality becomes the focus of attention,.-though subject.

to achieving -a satisfactory oz o
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Accordingly, the preference ordering can be simply defined
in terms of a lexicographic ordering.g/ That is, distribution a

is preferred to distribution b if and only if (i) or (ii) holds:

(i) min(aa9 o®) > min(ab, a¥)
(ii) min(a, a®) = min(ab9 a®) and -og > —o§
where  a® is the satisfactory value of «. Put otherwise, the pref-
erence ordering of distributions is determined by the lexicographic
ordering of vectors (min(a, o®), -02). We suggest that this formu-

lation represents faithfully the main features of preferences over

income distributions.

E/See F.C. Fishburn, "Lexicographic Orders, Utilities and

Decision Rules: A Survey," Management Service, Vol. 20, July 1974,

pp. l442-71, esp. pp. 1450-53 on "pragmatic modifications and
examples," for a review of similar applications of the lexicographic
principle in describing choice behavior.
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Table 1. Sample Proportions in Categories of EH

Manila - ‘IiEﬁfi © visayas - " Mindanac
EHO .016y - ET 172 278
EH1 .102 359 g5y | .323
EH2 224 92 g1 0 243
EH3 © 7 140 seTL 063 - .09 .065
EHY CN207 L mlc085 - o qan .06 -
EH5 ©.101 7 s - 019 S017 . - 015
EH6 210 - o0 .089% o . - o .013 - - .029
All 1.000 1.000 1.000 ©1.000

h Table 2. Sample Proportions in Categories of AG
Manila Luzon Visayas Mindanao
AGO .024 . 026 .030 . 040
AGL .256 . 246 « 255 .298
AG2 . 346 . 300 . 329 . 320
AG3 .231 . 237 .202 .212
AGY .125 .140 .139 .096
AG5 .018 .051 .045 .03y

All 1.000 1.000 1.000 1.000




0Co

0C1

0C2

0C3

OoCh

0C5

All

SEO

SEl

SE2

SE3

SE4

SE5

All

Table 3. Sample Proportions in Categories of OC

Manila

.017

.005

.160

L1455

.220

. 143

1.000

-~

Table 4. Sample Proportions in C

Manila

.019

.280

.087

.157

.1683

.288

1.000

Luzon

.083

.167

071

.ou7

1.000

Luzon

.628

.093

.059

.053

Visayas

.512

.233

.064

.121

.060

ategories of SE

Visazas

. 760
.078
.031
.030
.051
-050

1.000
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Mindanao

.286

.493

.0u8

.078

.069

.026

1.000

Mindanao

.793

.053

.020

.022

.054

.058

1.000




HH1
HH2
HH3

All

LRO .

LR1

All

SX0 .

SX1

All
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Table 5. Sample Proportions in Categories of HH

Manila;ﬁi; 552521';ﬁ’: Visayas Mindanao
.005 _; ' ,011 .013 .003
038 128 152 .103
556 . 370 324 451
o1 L1491 .511 L1453

1.000 1.000 1.000 1.000

Table 6. Sample Proportions in Categories of LR

Manila-on Luzon - - Visayas Mindanao

1.000 . 243 .193 .189
.000 . 757 . 807 . 811

1.000 1.000 1.000 1.000

Table 7. Sample Proportions in Categories of SX

Manila Luzon Visazas Mindanao
942 .952 Lou2 . .997
.058 .048 .058 .053

1.000 1.000 1.000 1.000



MSO

MS1

All

CWo

Cwl

All
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Table 8. Sample Proportions in Categories of MS

Manila Luzon
. 318 . 846
.682 .154

1.000 1.000

Visayas Mindanao
.870 .663
.130 .337

1.000 1.000

Table 9. Sample Proportions in Categories of CW

Manila Luzon
T 1uk 417
. 856 .583

1.000 1.000

Visayas Mindanao
FEIRIR .665
. 556 . 335
1.000 1.000




Table 10 LY: (EH)

Regression Equations

24

Category Effects

Manila - Luzon :Ygsayas Mindanao Manila  Luzon Visayas Minda
const. 0.1185 ~0.6872 -0.5660 -0.5862 -0.7831L -0.6797 -0.2134% -0.3¢
EH1 ”Sﬁiggié o.ssslwﬁé 6f3§95 0.33;fw‘” -0.4313 m:d;iéée -0.1238  ~0.0¢

(1.74) (11.3) -+.(1.57) (4.60): : o
EH2 0.5u52 0.7337 -~ :0.2uly 0.4220 -0.2379 0.0540  0.0280 0.0°

(2.80) (14.4) (4.15) (5.41)

EH3 6f§7i7 0.9633 J ud!sgeg 0.7955: -0.2114 0.2836 0.18553 0. 40

(2.88) (12.8) (5.05) (6.52)

EHY 0.7791  1.1104 0.7917 1.0316 -0.0040 0.4307  0.5783 0. 6L

(3.20) = (16.2) (6.72) -.(7.27) D e
EHS 0.93u41 1.4944 1.1757 1.6667 0.1510 0.8147  0.9623 1.2°

~(w62) (12.w) - (7.8%)  (7.00) o
EH6 1.3789 . 2.1101 1.7064 1.8300. 0.5958 1.4304  1.4930 1.4t
(7.07) (23.3)  '(9.68) (10.6)
R? .228 .191 . 099 148"
s.e. 0.651 0.885  0.816 0.957
F 37.2 124.0 32.2 33.3
Table 10A. Calculated Incomes Based on EH
Manila Luzon Visayas Mindanao

EHO 1.1258 .5030 .5678 .556L

EH1 1.6005 .8771 .6210 L7771

EH2 1.9419 1.0476 .7228 . 8u85

EH3 1.9941 1.3180 . BLLL 1.2322

EHY 2.4537 1.5268 1.2532 1.5611

EH5 2.8651 2.2416 1.8398 2.9459

EH6 4.4701 4.1u492 3.1281 3.4686



¢
i
i

jJdanao

13875

0535
10345,
4075

o1

2791

const.

AGl

-AG2

AG3

AGY

AGS ‘

24

o o

25

AG3

LS

) i

~ary
* .’ZI

Table 11. LY: (AG)
Regression Equations Category Effects
Manila Luzon Visayas Mindanao Manila Luzon Visayas Mindanao
0.5605 -0.1875 -0.6518 -0.7364 -0.3410 -0.1800 -0.2992 -0.5377
0.2697 0.2142 0.2702 0.3974 -0.0713 0.0343  -0.0290  -0.1402
(1.53) (1.87) (2.21) (2.52) o a :
0.3548 0.2917 0.2855 0.5233 0.0138 0.1117 -0.0138 -0.01lu4
(2.03) (2.57) (2.37) (3.33) C
0.3805 0.1703 0.3u37 0.5977 0.0395 -0.0097 0.0445 0.0600
(2.15) (1.u48) (2.78)  (3.70) '
0.3678  0.0396 0.4587 1.0293 0.0267 -0.1u404 0.1575 0.4916
(1.99) (0.33) (3.58) (5.83)
0.8599  -0.1232 0.0826 0.7820 0.5188 -0.3032 -0.2166 0.2u4k
(3.33) (-0.92) (0.55) (3.58)
.018 L0173 .012 .041
0.734 0.978 0.85u 1.015
2.7% 8.1 4.y 9.8
Table 11A. Calculated Incomes Based on AG

Manila Luzon Visayas Mindanao
AGO 1.7515 .8290°" L5211 14789
AGL 2.2939 1.0271 .6827 .7125
AG2 2.4976 1.1098 .6932 .8081

2.5626 .9829 .7348 .8705
AGH 2.5302 . 8625 .8227 1.3403
AGS 4.1387 .7325 .5660 1.0467

r
*Significant at .05 level. 5
) Con . l'oﬁ'»~ﬁ;1if{ System
Universi'




‘const.

T 'Oél('r

oc3

ey’

ocs

! Régression Equations

Table 17.

26

LY: (oC)

2

CoLieo - Categéry Effects

Minila  Luzon! Visayas Minddnao ' ~ Mamila. Liézen  Visayas Minia
0.6242 -0.2338 -0.4661 -0.4586 -0.277T% -0.2262 -0:1135  -0u259
054499 -0.1316 -0.0939  0.1478 0.1725 -0:8579  -0.2074
(1.16) (-3.02) (-1.95) (2.24) s SARE S
-0.0521  0:4084  0.7045  0.4587 -0.3295  0.1821  0.5910 0,198
(-0.26) (6.70) (8.70) (3.31) ‘ S S
0.1673  0.6187 0.3286  0.5459 -0.1101  0.392%  0.7151  0.28
(0.88) (13.4) (5.33) (4.79) o o S
0.3143  0.7349  0.5832  1.0186 0.0369  0.5087  0.u637  0.758
(1.62) (11.3) (7.03) (8.53) IR o
0.9666 _ 1.3538  1.5311  2.0288 0.6892  1.1275°  1.4176  1.76
(4.88)  (17.3) (7.92) (11.1) - B o
.170 .159 .106 . 1hh
0.675 0.902 0.812 0.959
30.9 119.3 42.0 38.9
‘{Table 12A. C;iéhlatéa i£c6més:Bésed énjOC
Manila Eﬁggzi'lf Visazééi*°' Mindanao
0co 1.8667 7916 6274 6322
oc1 2.9272 6930 5712 (7329
Ldéé 1.7719 1.190ék:w{ 1.2692V 1.6301
i oc3 2.2066 1.4695 8715 1.0013
f”Séa 2.5560 1.6506 | 1.1242 o 1:7§b7
ocs 4.9073 3.0649Vﬁ(ﬁ 2.9obé:.”: 4.5678




i

danaoi -

2599

). 1121
D.1988
). 2860
?27587

.7689

const.

"SEl1

T SE2

SE3

- SE4

SES

%*Significant at .05 level.
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Table 13. LY: (SE)

Regression Equations ~ Category Effects
Maniié« Luzen- ViSéyas, Mindanao.... Manila Luzon Visayas Mindanao
0.7354 -0.2786 -0.4840 -0.3590 ' -0.1861 -0.2711L -0.1314 -0.1603
0:1479 0.6790°  0.5031  0.2u19 -0.0182  0.4079  0.3716  0.0816
(0.73) (11.8) (6.85) (1.89) - r o :
0.0267  0.5404  0.5382  0.5895 ~ -0.1394  0.2693  0.4067  0.4292
(0.12) (7.70) (4.78) (2.88) / e ’
0.0252  0.7435 0.4305 0.8877 -0.1403  0.u72%  0.2991  0.7274
(0.12) (10.0) (3.74) (4.61) o L Lo
9.2262  0.7770  0.3693  0.6784 0.0600  0.5059  0.2378  0.5181
(1.10) (11.2) (4.15) (5.28) PO o Cr
0.2778  0.8282  0.8831  1.3734 0,1117  0.5571  0.7517  1.2130
(1.37) (15.3) (9.77) (11.2) ‘ .

1018 ksl .085 ,127
0.734 0.918 0.821  0.968
2, 7% 94.9 32.9 33.5
Table 13A. Calculated Incomes Based on SE
‘Manila Luzon Visayas Mindanao

SEO 2.0864 .7563 .6163 .6983
SE1 2.1191 1.4923 1.0192 .8895
SE2 - 2.1428 1.2993 1.0556 1.2592
SE3 2.1396 1.5918 9478 1.6967
SEY4 2.6159 1.6460 .8916 1.3763
SES 2. 7546 1.7925 1.4904 2.7575
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Table 1u. LY: (EH), (AG), (OC), (SE)

....= Regression Equations _ o Category Effects
Manila  Luzon Visayas Mindanao . Maqila Luzon Visayas Minc
; .const. -0,2659  -0.9598 -0.8817 -1.2728  -0.8296 -0.5969 -0,204k  -0.:

EH1. 0.4495 0.5386 0.1275 0.3047 -0.3801 -0.0583 -0.0770 ~0.C
(2.24) (11.0) (2.23) (4.30) o -
~ EH2 0.6242 0.6536 0.2466 0.4501 -0.2054 0.0567 0.0u22 0.]
(3.22) (12.6) (4.11) (5.84) .
EH3. 0.6690 0.7996 0.3064  0.7649 -0.1606 0.2027 0.1019 0.1
(3.38) (10.4) (3.67) (6.38)

'Y

EHG4. 0.8526 0.8524 0.5829 0.6062 10.0230 0.2556 0.3784 0.
(4.38) (12.0) (4,78) (4.07) . o

- -EHS. 1.0084 1.2u498 0.9542 0.9736 0.1787 0.6529 0.7u498 0.¢
h (5.00) (10.3) (5.93) (3.84)

EH6 1.2954 1.6928 1.3172 0.7686 0.4658 1.0959 1.1127 0.1
(6.50) (15.2) (6.71) (3.46) ‘

0.2715 -0.!

AGO -0.3001 -0.2255

AGl 0.2134 0.1835 0.2263 0.4364 -0.0868  -0.0420
(1.39) (1.82) (2.01) (3.01)

0.0453 -0.:

AG2 0.3055 0.2362 0.2216 0.4967 .. 0.0053 0.0107 ~0.0500 =0.
(2.01) (2.35) (1.99) (3.40)

AG3 ' 0.3605 0.2808 0.3472 0.5857 0.0604 - 0,0552 0.0757 0.
(2.32) (2.75) (3.03) (3.89) o

AGY 0.3295 0.2277 0.4730 0.9712 0.02914 0.0022 0.2015 0.1
(2.03) (2.15) - (3.96) (5.89) - ,

AGS 0.8568 0.2159 0.1170 0.9587 - 0.5567 -0.0096 =0,15u5 0.1
(3.77) (1.79) (0.83) (4. 74)

0Co |  -0.0598  -0.0484  -0.0282  -0.:

ocl 0.3662 -0.1644 -0.1557 0.1519 0.3065 _ -0.2128 -0.1839 -0.(

(0.96) (-3.92) (-3.28) (2.37)




' oc2

1738

0219

Qoc3. .

- och

“0cs

‘SEG

SEl

‘'SE2

SE3
SEU4

SES

EH

AG

SE,

82

-0.1610 0.1057
(-0.55) (0.90)
0.0688.  0.23u6
(6.24)  (2.10)
-0.0101 0.2059
(-0.03) (1.55)
0.3819  0.3957
(1.27) (2.86)
-0,0008 02547
(-0.00) (2.22)
-0.0146 0.1626
(-0.04) (1.34)
-0.0391 0.2891
(-0.12) (2.36)
-0.0618 0.3277
(-0.18) (2.41)
-0.0140 0.1183
(-0.04) (0.99)
.288 .2u8
0.632 0.856
Manila
g2 F
.161 27.6
.020 .1
ouy -0 9.2
.001 0,2%%
.22¢

Table 14 (Continued)

0.4568
(4.32) (0.75)
0.018k 0.2480
(0.17) (1.03)
0.4379 0.633Y4
(2.37) (2.40)
0.6735  1.1199
(2.91)  77(3.97)
0.1902 . -0.0074
(1.89) (-0.03)
0.3215 0.1413
(2.39) (0.49)
0.,2262 0.5575
(1.55) (2.00)
-0.2502 -0.0126
(-1.33) (-0.05)
011250 0.4352
(0.98) (1.83)
169 2357
0,786 0.913
Luzon.xr' &
B2 F
.120 82.9
002 2.0%
cee 020 20.2
.01t 11.6
.160

*Significant at .05 level.
*%Not significant

0.14€9

-0.2208
0.0090  0.1862
-0.0698.  0.1575
0.3221  0.3473
0.0221 -0.0815
0.0213  0.1732
0.0075  0,0811
~0.0170  0.2076
-0.0396  0.2u62
0.0081  0.0368
>lVisazas _
g2 3
056 19.6
L016 . 6.6
047 19.6
.015 6.2
.134

29

0.0573

0.4286  -0.0249
-0.0098  0.0742
0.4096 . 0.4596
0.6453  0.9460
-0.0249  -0.0393
0.1654  -0.0u68
0.2966  0.1020
0.201%  0.5181
-0.2751 -0.0520
0.1001  0.3958
Mindanao
g2 F
.058  14.2
.037 11.0
o 13.0
.016 4.6
.155




30

Table 15. Ly: (EH), -(AG), (0C), (SE), (HH), (LR), (cwW), (SX), (MS)

- Regression Equations . Cat_em Effects
Manila Luzon Visayas  Mindanao | Manila Luzon Visayéé Min
const. -0.9868 -1.2785 -0.g9692 -0.7708 -0.721%  -0.5329 -0.1576 ¢ -0.
CEHL 03995  0.4a14 0.0962  0.2897.° -9.3219 -0.0514  -0.0615 -0,
(2.07) (9.95) (1.72) (4.09) ° ‘ ' -
CEHZ 0.5697  0.sgsy 0.1841  0.3987 =0.1517  0.0525  0.0265 o
(3.05) (11.3) (3.13) (5.14)
EH3 0.5503  0.7083  0.2553  (.7295 - -0.1711  0.1754  0.0977 0.1
(2.88) (9.27) (3.15) (6.13)
EHY 0.7420  0.7510  0.4263  0.49g7 0.0206  0.2181  0.2693 0.5
(3.94) (10.6) (3.59) (3.3u)
EH5 0.8488  1.1020  0.8232  0.gg55 0.1274  0.5691  0.6656 0.5
(4.33) (9.14) (5.33) (3.50)
“H6 1.1273  1.5289  1.0179  o.eioy 0.4059°  0.9960  0.8603. 0.3
(5.82)  (13.8)  (5.37)  (2.90) | |
AGO - -0.3420  -0.2387 -0.2885" -0.5
AGL 0.2283  0.1806 0.2300 0.4646 -0.1137  -0.0581 -0.0585  -0.11
(1.56)  (1.82)  (2.14) (3.19) :
AG2 0.3348  0.2563  0.2224  0.5549 -0.0072  0.0175 -0.0661 -0.0:
(2.31) (2.60) (2.09) (3.78)
AG3  0.440  0.2878 0,358  o0.6087 0.1020  o0.ou8" 0.0646 0.0y
: (2.99) (2.87) (3.23) (4.15)
AGY 0.3714  0.2396  0.5216 0.9993 0.0294  0.0009  0.2331  0.41
- (2.40) (2.30)° " (u4.58) (6.01) : . o
AGS - 1.0427  0.3060  0.2623 1.0120 0.7007  0.0673  0.0038  0.43
(4.75)  (2.56)  (2.16) (5.00) | .
CO -0.1200  -0.0630  -0.0516 -0.19
oc1 0.6011  -0.0486 ~-0.0019  0.2726 0,4810  -0.1116  -0,0535 0.p7u

(1.61)  (-0.94)  (-0.03) (3.08)

.




0C2

0C3

ocl -

ocs

' SEO

SE1l
SE2
SE3
SEuW
SES

HHO

HH1

HH2' -

HH3

LRG

LRl

CWo

CWl

-0.1147
(-0.41)

0.1003
(0.36)

0.1116
(0.39)

0.4550
(1.58)

-0.0928
(-0.29)

-0.1330
(-0.40)

-0.1606
(-0.49)

-0.0747

- A-0.23) .

-0.1103 .

" (~0.34)

0.3019
(0.89)

0.6675

(2.08)

0.7862

(2.43)

0.1929
(2.60)

0.0542
(0.47)

0.2094
(1.89)

0.2130
(1.62)

0.°3864
(2.84)

0.2737
(2.43)

0.1670
(1.39)

0.2524
(2.09)

0.4118
(3.05)

0.1755
(1.49)

0.2789

(1.87) -

0.3133 "
(2.14)

0.4908

(3.36)

 -0.1398
(-3.54)

0.1129
(2.80)

Table 15 (Continued)

0.3683
(3.63)

0.0211
(0.21)

0.3145
(1.78)

0.6974
(3.15)

0.1549
(1.43)

0.22u41
(1.74)

0. 0092
(0.06)

-0.0854
(-0.47)

0.1044

(0.85)

-0.0293
(-0.18)

0.1632

(1.03)

0.4167

(2.66) "

-0.3140

(-5.88)

0.1699
(3.36)

-0.0972
(-0.49)

0.1931
(0.81)

0.4232
(1.81)

0.9440
(3.38)

0.3042

(1.28)

0.1320
(0.u8)

0.5280
(1.90)

0.3288

(1.20) .

0.5389
(2.25)

-0.6875
(-1.45)

~0.4193

(-0.90)‘w

-0.62139

(-1.33) "

-0.1206
(-1.40)

0.1748
(1.94)

-0,2347

-0.0197

-0.0084

0.3350
021072
0.014k

-0.0258

LD, 0530

0.0326
-0.0031
~0.6977
-o.égés

-0.0302

0.0885

-0.1651

0.0278

31

~0.0087
0.1465
O.;?ng
0.3235
~0.0928
0.1808
0.0741
0.1595
0.3189
0.0826
-o(ééé%
-0.1136
-0.0792
0.0983

.1058

-0,0340

-0.0658

0.0471

0.3167
~0.0305
0.2629

0.6458

-0.0201

0.13u8
0.2041
-0.0109
-0.1054
0.0844

-0.2612

-0.2905
-0.0981
0.1554

'0.2532

-0.0607

Aeég;09u4.“

0.0755

-0.2953
-0.0050
0.2250
0.7458

-0.0794

0.2248
6.0527
0.4486
0.2494
0.4596

0.5372

~-0.1504
0.1178
-0.08u48

0.03979

-0.0228

~-0.0586

0.1162



L GO

sx

11

EH
;"
ocC
SE
mH
LR

CwW

SX

us

Ip?

Y

-0.5544  -0,u4855
(-5.33) (-6.42)
-0.0274 0.0922
(~0.57) (2.16)
.. 356. .277
0.603 0.840
;- Manila
B2 _ F
.118 22.0
032 7.3
.0u9 10.9
.002 0. L%
022 8.3
.008 9.4
L0831 34.2
... 000 0.3%%
.262

- ®%Not: ‘significant

" Table 15 (Continued)

RN N

*Significant at .05 level.

-0.4069  -0.4926
(-4.80)  (-3.80)
0.1525 0.0756
(2.78) (1.27)

253 .265

- 0.747 0.898

Lugon

g2 F
.ogé 68.8
.003  2.8%%
.015 12.7
.018 15.2
‘:511 15.5
.004  16.0
003 13.8
011  47.5
.001 4, 9%
.162

.169

32

0.0320  0.0231
-0.5224  -0.4625
0.0187 -0,0142

-0.0087  0.0781
Visazas

g2

.036  13.8

.018 8.3

.023  10.6

.005 2.5%

.040 - 30.6

021 us.y

.010  22.4

012 28.2

.00k 8.2

0.023%  0.02€
-0.3835  -0,u6E
-0.0198  -0.028
0.1327  0.050
Mindanao

g2 3

046 11,7

.039  11.8

.034  10.2

.026 7.9

.012. 6.0

.002 3, 2%%

.006 9.6

011 17.4

.001 1.8%%

177
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Table 15A. Ordering of Variables by Size of B2

Manila Luzon Visayas Mindanao All
EH EH HH EH EH
oC SE EH AG ocC
AG oc oc oc SX
sX sX LR SE SE
HH HH AG HH HH
CW LR SX SX AG
SE CW CW Cw CW
MS AG SE LR LR

MS MS MS MS



