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ABSTRACT

sasile of 840,000 tndtviduale from the 1973 Columsan vansus

~Popu1at4 n"is usellto study income determinants and income inequalit

;Men;and;women are analyzed separately, as are employees and employer“v,

Withinithese groups, education, age, region, and rural/urban differences

isimpleicross tabulations\and decompositions of the log variance of in-zﬁ"
come by analyais of variance and by’ regression techniques., By standard
statistical conventions, the four way classification by educational »
}attainment ia much ‘the’ moat important determinant of the logarithm of
’monthly income, while the seven age categories are’ generally somewhat
more aignificant than the six regions. ‘The. fourtesn parameters used to
model these main effects account ‘for.a’ third of~ the log variance: in incom
of" employees and a’ quarter of that of employers.? Each year of schooling
is" on the average associated with about 20 percent more incone for male
employees and employera.' The restricted specification of a- conventiong°'
=earnings functionbincreases the standard error of estimate by only‘.l
percent. Within education and age classes relative dispersions of in-
comes across regions ‘are’ larger for ‘the less: educated, and for the

very«young and<old;y



I. Introduction’ -

: Jﬁfx ncomes and income- nequality

4in Colombiar;'Both peraonalfand regional effects;jreﬂexamined,
‘of the sources of income variation may help to asaess both the social
implications of economic inequality and the economic consequences of
imperfect factor nobility amcng - regional labor markets.~

. Economists attribute dispersion in peraonal incomes to many factors.
Evidence ‘has been presented on. the association between particular factors
and aggregate measures of dispersion for cross-sections of countries or.
regions (Kuznets, 1955, 1963° B. Chiswick, 1976 Adelman and Morris, 1973;
Chenery, et. al., 1974) and for time series within countries (Kuznets, 1963;
Schultz, 1968' B. Chiswick and Mincer, 1972)
ﬂ~,5 Another approach at the aggregate level is to decompose ‘measures of
:income inequality into elements that appear to have relevance for particular
danalytic or policy. questions., Kuznets' mean relative difference (Swamy, .
_1967), the. Gini coefficient (Fei and Ranis, 1974 Pyatt, 1976), Theil's
information index of inequality (Fishlow, 1972 Chiswick 1976a), . and, variance
,of income in. absolute or; logarithmic form (Schultz, 1965 C.. Chisvick, 1976a)

,have all been subdivided into components representing within claas dispersion

and between class differencee, analogous to classical analysis of variance

(ANOVA)

At the individual level, At ia

;the association between income' evelsiand personal snd regional charaeteris

;tics ofvthe i ome recipient unit‘on the'aaeumption that these characteris-

:tics are central determinants of income. Here our focus is on the individuz

iincome'fecipient rather an the family, because our primary goal is to iﬁ

5offer some measures of regional disparities in labor earnings for similar



j;groupa‘of workera~in a low income country. Thia microecononic approach

ffinconea nto variancea in“incone'determinanta and the covariation among

g;; accounting for incone inequality by educational
FM"_’ enta and labor narket experience (Mincer, 1974) An advantage

‘ofﬂthianmicroecononic approach ia that the partial association between

incone and nany factors which cannot be atatiatically diatinguiahed
becauae of their collinearity at the aggregate level ‘can be more
1confidently inferred fron data available at the individual level.

'k The aggregate and micro approaches are conplementatv to the extent

that deconpoaitiona of the aggregate ‘can’ be apecified to parallel the

individual incone generating function, and vice veraa. In;thia paper,

ve. adopt the variance of the logarithna of peraonal (money) incone .“

awgregate neaaure of incone diaperaion.; Standard procedurea of analyai

the log variance into nain effecta, interaction effecta, and reoidua’

iithin-cell variancee. For other queationa, ve proceed at the'micro le

:o quantify the °ff°¢t °f Particular factora on' incoma and to deternine-ﬁ

vhich interactiona mattcr. Equivalent regreaaion techniquea are employed

.'{;,

Ln which. he linear atatiatical model ia the baaia for teatingf?"sequence

rf reai,ictiona. A parainonioua repreaentation of an incone model can th

exanined vith reapect to COIonbian data' the aimplitied earninga funct




a larger QRZ at the wcoatn of ;combininga many 'jointly',and“w

! 1

,probably eimultaneoualy~det_ bA“;V

"ausal interpretations“of_

:estimated parametera are thua biased and probably misleading.”_

the opposite course by selecting relatively few explanatory variabke'.ﬂjng

which we feel juatified in regarding as exogenous.t Clearly age_en.'

bare given and are s common basis for economic and perhaps social differen-

'tiation in the labor market.s From the individual's point of view,‘we
;presume that educational attainment is also predetermined, although the \‘
vresources, p:eferences, and location of the individual s parentr undoubt.:dly
:influence the nature and extent of schooling obtained and education partly'proxie
personal abilities and parental status as vell.\ Current residemce is regarded
here ae predetermined even though a more comprehensive approach might treat
migration explicitly in order to measure how economic rewards differ by

duration of current residence and by nnobserved traita that ultimatelj .
diatinguiah self-selected migrants from nonmigrants. On the other hand
occupation and to some degree industry repreaent aspecta of jobs for which
workers qualify according to age, sex, education and region of residence.f

For this reason, occupational status is not included among the predetermine
variables affecting personal incomes.;;

L Pronouncements of public policy in Colombia have regularly stressed

the importance of improving the economic position of the poorer half of the

population and reducing income inequalitygg In a recent study of the income

distribution in Colombia, Berry and Ur:htia (l976)linterpret scattered

sectoral and time aeriea information to infer how the distribution has

changed:historically and whathfactors mau~be;renponsib1 1for these chan

unfortunat’

personal_ ncomea against uhich to test competingn ypotheses concerning



changing income distribution over time;; :

Incomes in Colombia are associated with education, place of reside ce

and age.r A widely-held perception is that education is central and the;”

extension, improvement, and reform of education would 1ead to greateri& i
social and economic equality by permitting many to escape poverty
(Hunoz, 1976 e Geographic conditions, in particular Colombia s;
mountainous terrain and substantial size, have retarded economic integra
tion,kleaving some regions in stagnant . poverty while others experience

dynamic prosperity with its associated problems of unemployment, co -‘44

gestion, shortages of housing, and difficulties in aaaimilating migrants o

into the modern economy.r Departments (states) differ in per capita income by
as much as three to. one_ (Berry and Urrutia, 1976, Table 5-2) bnt surprisingly
&little is ‘known, about :what precisely is behind these seemingly large re-,'
gignal,differences_in;income;and_wealth.; Is it educational opportunity,

the ‘backﬁérdncss‘ief trsé,i..t.iorisi 58?199#@%,».t.hs.;dimvtive.P#P'e'.f°f<,,§ef-,,;;; |
lective rural-urban mism“ﬂ or. something %;e.nllee!‘ Finslly, some ,'m?d'.; e
argue that unemploymentyand‘dualism reflect,serious injustices and costly
finstitutional inefficiencies in Colombia, while others see urban unenploy-"

liment as a poor indicator of poverty because it is disproportionately in-

ecurred by young, reasonably educated, new entrants to the labor forc,
T(Nelson, et. al. 1971, Table 385, Berry, 1975) In this latter view, age |
vis another essential determinant of income, which in Colombia today reflects

“both a stable element of life cycle variation in income and a disequilibrium

;burden :n the young that may be attributable to the recent acceieration.p

3in poiulation and labor forcc growth,“,"“

lffAisound policy response to these many manifestations of povert"

‘ w’lity;in a rapidly developing country such as Colombigﬂshouldi



”dgbenefit fron a descriptive dissection of the sources, or ‘at’ least correlates,
%Eﬁof income inequality. Dsts do not permit investigation of changes in thc
'dldistribution of income over time, as "has been attempted in Brazil

’Q{by Fishlow (1972, 1973) and Langoni~(1972 1975) * But- ss a’ starting
,i;point for empiricsl investigation of the 1ssues and hypotheses related

.i&to the personal distribution ‘of income, ve report here some bssic regu-

”ﬁlarities found in ‘the: most recent national Census of Colombia.v b

‘“WOur‘objectives are to measure the relative‘importance“of‘personal‘and

relatively homogeneous segments of the labor force distinguished by’ sex, age,
snd educstion, how place-of—residence is associated with personal income
‘}levels and dispersion. The remainder‘of~the’paper_is ordered as follows.
Section II discusses the'dats“snd*describes*theastrengths and limitations
of ‘our working sample of the 1973 Colombian Census, the first Colombian
;Census to collect informaticn on- income. In Section III, we R

fexplore income differences across s number of dimensions (educstion, sex,
:age, type ‘of enployment, snd region) and vhere possible compare the
?Colombisn data with figures for Venezuela._ Section IV outlines snalysis
:of varisnce techniques and links these to the more familiar regression '
;framework used to fit earnings functions. These procedures are then i
:used in Section V ‘to anslyze our dats with the aim of qusntifying the

;effects of various factors &ud certain interactions among age, eduoation

ftype of employment and regions. Tha paper{honcludes with a‘re-**" :

capitulation snd interpretative discussion of the empirical findings.



II.VThe Data
The l4th Colombian Census ‘of" Population was conducted in October,

l973.~ It enumerated approximately 21, 56 million persons.' From this

preliminary manual count ‘a’ four percent sample of returns was ccnverte

‘to machine readable form for purposes of statistical analysis,*tThe ﬁﬁ

computer tapes containing the sample returns ‘were generously provided
to’ us by the Departamento Administrativo Nacional de Estadistica (DANE

1

;for ‘“‘17'15' "These: 860, 0007 ‘cases form" the statistical bage: for ourudf

The .Census questionnaire obtained information on: sex,’ age, marital
status, nationality, education, labor: force status,” occupation, months

fworked economic sector, income, fertility, place of current and previou:

iresidence, place of birth, and information about tbe‘residence.~fA%¥wj{'

description ‘of the’ sample and some basic cross-tabulations may be found
’in a report by DANE (1974) Estimates of: fertility and mortality levels
based nn the Census ‘are consistent with external*evidence' enumeration
:appears to have been complete, and distortion in age and sex reporting
moderate (Potter, Ordonez, and Heacham, 1976) .- Thus, ve start with somef

?confidence in the Census' basic accuracy, at least in the dimensions cited

Our concern in this paper is with the distribution of personall n-

comes and its correlates., Accordingly, chi_iten under th”iag ’cf ten

fand persons not in the labor force gre eliminated.: To determine incomm

category 18

Lue istinguished severai types of income recipientsl

day workers (jornaleros), wage laborers (obreros), and salaried e



femployees (empleadoa), whom we call "employees;“ Self—employed .

\~o\1

}(trabajadores independientes) and,emplcyers (patrones) are combined in-

}a second category called "employers."! Other types of workers (prin—a;r
fcipally domestic servants andrunpaid’family workers) comprise a re-«
sidual category.

For 1he group of "employeea.ﬁ the income reported includes for. the
'most part labor earnings. For "employers," .though,. the income reported
in the Census ia likely to include not only returns to their labors and
their entrepreneurial talents but also payments for other cooperating
factors of p*oduction such .as; -land. and reproducible wealth.; For .this
,reaaon, we prefer to treat the two groups separately even. though procedures
khave recently been proposed to mexge employers and employees in estimating
a combined earnings function (C. Chiswick 1975) In interpreting the results
it should be recognized that large numbers of Colombian workers shift
from employee to employer status- over the life. cycle. In our sample, 14
whereas the fraction rises to 47 percent at.age. 55-64.f Consequently,
if employers earn more (less) than employees, the within- employment

type age-income profiles would systematically understate (overstat

the actual increase in. income anticipated by a representative worker. .

Unpaid family workers are not included for lack of income data,':

:ioush again others have proposed procedurea for estimating (C. Chiswit

L976b) or imputingﬁ(Fishlow, 1973) them an income from that received h

he _ead of the household.m Domestic servants and other unspecified

1orkers were also omitted from this analysis in the belief that income'



-8~

in kind both food and lodging, makesup a substantial but‘unmeasured fraction;ﬂ

’of their labor earnings. Also omitte

Jdividuals who reported themselves employed but having zero incomes
(about one percent), presumably because they failed to respond to the[f

Census income auestion. N

Several other income adjustments are desirable, but could not: be

.arried out with the available data. Ideally, we would like to:analyze

abor earnings per unit of time worked (or in' sear

ut this 1s not possible since the information on income refers

o 'income 1in the previous . month and ‘there = isiﬁ”ﬁovf i

ndication how much time the individual worked in’ that month. Another

esirable adjustment is to allow for the value of food received by 'gri-

ultural workers, since wages are often quoted with and without the pro;
ision of food with large differences between the twowrates.1 Also,it
s thought that there are sizeable differences in relative prices in

ifferentﬁregions and sections of the country which cause the real value

,\.:“'

f money- income to vary, particularly between rural and urban areas,

bui

b

nformation on relative price levels 1s’ lacking.

- What we ‘are left with then is a working sample of individuals strat
ied by employer/emnloyee status (36 177 and’ 105 664 respectively) and t _
ex (115 581 males, 26 260 females) We analyze the following v=r4=h1°=':

ncome, educational level ‘sex and age group, residence by rural

rba and department,2 and type of employment

1See, for example, a sample of 131 municipalities in 1956 which repor

verage quarterly agricultural day wages 63 percent: larger without food th

vith food. " Similar differentials are found in. other years. The distribut
f workers by the two classes of payment is’ not available. Source: Schul
(1969, p. 97) .- . ’

2Colombia is divided into 2z departments,analogous to stares and the

;pecial district of Bogota. - A number of. frontier territories and small
leands (less than - 2% of the population) are excluded from the Census sampl



*III Income Variation. Cross-Tabulations

f“ I

Table l and Figure 1 present for;the 23 departments of Colombia the

_ aample estimates of average monthl' incom . f men andwwomen by four ; ;‘

‘,educational classes., no schooling, aome primaryhschooling (1-5), some

;asecondary schooling (6-11), and ‘some - higher education (12+) ,PF‘

?‘ployers and employees are tre‘ted»here together.‘ Beneath each entr*

‘.in parentheses is the number of;individuals on which the average incume

'Qis based.,;

In*ome increases with education, not only in the country as a

whole, but for ‘men and women in every department.ﬁ Similar data have also
V;been estimated from published tabulations on monthly income from the

‘;Venezuelan Census of 1961 and are reported for comparison in Table 2

H

%(Schultz, 1975) The same regularity exists in Venezuela, but in a few instance

ysworkers with no schooling receive higher incomes than those with some pri-

':mary’schooling, e. g., in the Federal District of Caracas. Another similarity
between the two countries is that women s incomes are much less than men s.
vOnce again, this is true for each educational group in a given department
,or province as well as in a comparison of the aggregate means.: Yet another

%:is across regiona.‘ For Colcmbian males with no education, for example,

Kthe average income in the richest department (Bogot&) is more than three
ftimes higher than in ‘the. poorest department (Chocé) Wider interregional
Edifferencea are observed in all educational categories for both sexes.

o “Somewhat surprisingly, for males with-university education, incomes
‘are: higher in two departments (César and Valle): than in:Bogotd. -We cannot

tell whether this 1s because of greater relative scarcity of highly-edu-
icated workers in those departments or because of measurement error.
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: Tabln 1
Hsle and l‘cm)c Honthly Incomes, Octeber 1973, for Colonbi
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h

MALFE [ ) . N:MALE‘
Educngion <o 0 oo Education

Sl ALT,
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Santander 472 927 2706: 6517 M8 ag, g3 1429 3488 993 1151
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TABLE 2 -lla-
MALE AND FEMALE MONTHLY ESTIMATED INCOMES, FEBRUARY 1961 ron VENDZUBLA
BY DEPARTMENT AND EDUCATION (in Bolivnrs) ‘

MALE CFEMALE -
o ~ Education . . .vu .. . _Education . .
DEP/RTMENT NONE PRIMARY SECONDARY HIGHER ~ NONE  PRIMARY = SECONDARY  HIGHER

Federal o S , R
District 833 © 787 - 1731 5851 . 457 455 989 1418
Anzodtegul © 425° 728 1892 - 6539.- . 269 '~ 359 1038 . - 1825
pure  .308.. 537. ... 1510 . . 6631 . . 212 . 377 . 93 148L
Araua 471 607 1627 6054 297 352 859 - 1546
Bor:.nas 294 489 155 6141 212 357 s 1688
Bolivar 485 64877 Y1802 '633L . “340 U390 1016 1721
cgbwmaaﬁumimp}wgdﬁﬁg',wmj¢,§n¢gaﬁg,,_$qw‘ilmo‘
Corades 282 535 1s21 8L 225 )2 g6l 1546
Fale6n 340 592 1853 6520 228 350 985 1655
Guirico 3397 565 1643 'qbss’**vﬁf'216***'.345“* 886 1760
La:a . 287 ....488 - 1606 . 5704 . 146 . 275. ... 908 . 1431 -
Merida . 222 - 389 1349 5699 171 309 848 1423
Mi:anda 578 737 2164 6593 384 411 1066 1614
Motagas 308 608 1797 6655 242 318 989 1585
Nucva. Esparta 271 454 1532 6215 - . 151 ... 243 .-888 1737
Pectuguesa . 295 522 1468 637 106 M2 80 . 1704
Susre o2 sl 1541 6350 203 205 840 . 1634
Tichira 27 1324 4263 1757 2290 0 74t 1453 -
Trujillo '1151,f 6306 »,;;sissn.ak;sggga,;;;>a‘“;" '7{;;57;33
Yoracuy 270 1349 s794 229 335 1881
Zestia   1;,,,.;,,, e e

Re: 8i°n mean : i "”‘6119 SR 251 e gl
iucome ' e ’

o o

6 371

Vdriance g,;;"‘v N 280 800

caéfficienc”:;394f%[@ﬁéii? :w-a;oass.yg¢ .318 s;x;f; §¢xw~wq’

o variation

Lngarithm of e AR

Income

Standard De'n 
viation of M iin
Logarithm of Income

T Gmmeami taibs (1975 . Tahles 4b. ATF and A2).-



It may be observed that interregional income variation by education-

“'group follovs a common pattern in the two countrieu.- The summary n3 ,

fwstatistics at the bottom of Tables 1 and 2'shov'f (i) The absolute
‘variance of incomes increases with education attainment, but (ii) The :
variance of the logarithms of income and the coefficient of variation, s

vhich measure relative inequality independently of the: mean, decline

‘in both countries as educational le ?l{increases.though T
tnoted among ‘the- higher educated in Colombia. (For Colombia.:Figure‘l
shows the greater concentration of department means at higher educationa
'levels ) Relative variation in regional incomes is thus greater for
the leaat educated which is consistent with thezhypothesis that skilled
'labor markets are closer to equilibrium because of greater mobility of
the highly educated (Schwartz, 1971“ ‘S»chultz 1975) e

Urban-rural income disparities have been'widely-noted in Colombia
-and elsewhere. In the 1973 Census data for male employees,,the mean rur
.incomafis found to be 536 pesos, the‘mean urban”income l 676 pesos, ah

‘ratio of more than three to one. These comparisons do not standardize

ﬁfor possible differences in the makeup of the rural and urban popula-‘

ations, however.

n;~ N 4;\...,,,

\mean incomes for the Colombian sample broken down by age and education

.....

dfor male and female employees and employers. Figure 2 illustrates the-

:totals”for employees and employers combined.;a The age income profiles ,

ffor 'e“peak in.the cross sectionijn the age groups 45-54 for both [ ”

fployees and employers.. For women the peak incomes are recorded fro:

o2 Ihe Venezuelan data did not include age tabulations, so inter
icountry comparisons on this dimensiou are not possible. =
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1'age 35-44 among employees with no sch“oling and some higher edu “tion,

¢to age 55-64 among employees with some secondary schooling;i,

tematic positive relationship between education and income is found for
*"all age groups.m

’ As anticipated, employer ‘incomes are somewnat nigner

' than employee incomes for men, but among several age»groups‘of womm

with less'than a secondary education, the;revers is true.~ The add

;returnSjtofbeing an employer appear to grow systematically with'ag
‘reven though as: noted earlier, a growing fractionfare becoming employers.

Table 4 and Appendix Table A-1 carry out further cross-classificatic

Table 4?shows rural and urban income differencesjstandardizi ébfor educa-

ﬂ)~‘$

tion, age, and employer-employee status. Bven within these cells, pro-f'

nounced,income differences may be noted. Interestingly, the absolute

differentials appear to increase with education up through the secondary

level. Note too the virtual absence of persons with higher education in

rural,ar as.,

'This may be because higher education is only offered in

»the cities' or because mipration is‘ selectivc fofﬁ,the most

»highly*qu lified rural persons. (Kuznets, 1964,; urnham, 1971)

increase in'the rural-urban income differential with educational level

"k of highly-educated rural workers provide evidence that such

.~',‘ 1

a selective migration process is going on in Colo bia.A

~4’_H Table Arl presents a detailed cross-classification of the population




;ﬁkn:qlignd;nrban7uban:Incomeseby‘Age and Education :

: *Primaty L Seéoﬁdary Higher

. Urb Rural Urban . Rural  Urban  Rural Urban!
400 "415'_ ,,371,- . 513 . 632 835 = — 1156 -
(361) (143) [(914) . (945)n, (36) (418) - %) -
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(291); (118),‘{(722) o (923) 4Ty (183) - -~ (99) .
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517 :685. 0565 - ° 1181 1195 2595 30000 6590
(184), (94)  (401) - »(733) an- @15 () (159)
494 886 763 1343 %1019, 3309 - 9211 -
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Q@74). (196) (392) ~ (771) (7). (235) - (1) (54) |
4260 623 " 560 1131 . 950 3206 1000 7601
(268); {(160) (252) S Gm ) (76) > @ (28)

[1978) [1009) (3801) (5805) “(166)  (3136) . (6) (641)
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TABLE 4B

‘Rural-and Urban Mean' Incomes by Age ‘and :Education

: ~M"a l'e ‘Employers -

None Primary ' Secondary !ligher
Rural Urban Rural Urban Rural Urban lural Urban
361 404 s4s 701 550 10647 - —
42) 9 - (98)  (93) @ 6 - -
594 ¢ 507 505 1086 1005 = 2813 - 4417
(40) - (18) (115)  (184) (5) s — (12)
820 2061 706 - 1653 1683 2972, - 8338
(50)  (28) ©  (158) (231 an = @Q39) - (42)
665 888 730 1616 2308 = 3680 — 8425
65) (@21 .(190) (290  (20)  (48) = (45)
798 1047 . 957.. 1938 - 2348 4777 - 11276
6s) - (111) (325)  (635) - (15) (275) - (62)
832 ES 1462 900 2281 1519 . 5698 9175 11427
44) © (92) -~ (262) (45D . (16)  (186)  (B)  (48)
659 £i4977‘ | .,332’ 2178 1311 . 5759- -— 7714
(191) ©3) 239 (72) 9 (128) —  (36)
718 1116 : u?798 1856 . . 1745 43260 9175 9419
(697) ©(398) & (1387) (2262) - (74) © (1023 (&) . (245)
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'ineomes, among them sex,"kdﬁcation, type of employment, (whether an .

employee or employer), and age;i Yet, after standardizing for each

‘of these vsriables singly and together in Colombia, e, find noticeable :

,differvuces within sex—education-employment statug—age cells across
departments. \

ining regional income differences co lderise from '*rious‘,

taources: First, they could be attributed‘t ;omittedycharscteristics1

of workers, such as their actual job experience, an agricultursl worker
and a factory worker are not substitutes for‘one another once each has
accumulated a lifetime of vocational skills in different fields. Second,
regional price variations and amenity levels could represent a form of
compensating variation for obaerved money income differences. Third,
regional labor markets may be in disequilibrium, psying different real
wages for similar services. Sueh disequilibria could be a short Tun
consequence of structural changes in location of production or longer
run distortions in factor markets linked to government wage and employ-
nent policies, union influence, and dissimilar firm demands for specific
training. Finally, errors in measurement and functional form in addition

to purely random variability will be impounded in the residual.

Recapitulation

As stated at the outset the goal of this paper is to quantify

apersonal and regional effects on income variation. The gross differential

7H¥i poudécross-classification)fbield theffollowing orders of magnitude.,

o-one,\etween urhan workers,and:rural workers, and
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' age-departmenc aubgroupings ptoduce non—trivial differentials_ cross |
7gany of the fout dimensions., To . sumnarize systemacically these[many
‘comparisons, ‘a statistical framework 13 needed. For this purpose, H-;fm

,xthe,familiar 1inear model with interaction effects 1s adopted. ¢

v
¢ H

fIVLpresents the analytic techniques and Section V the empirical resultst
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i Analysis of Variance

%NOVA procedures have long been used to analyse experimental datn,
~j(Fisher, 1938 Snedecor, 1934) but their application to economic problems
t*is quite limited. In particular, on the problem of determining income

;fandﬁincome inequality, work is just beginning, see Schultz (l965) Langoni

3(197z~>1975), Fishlow (1973), and c.’ Chiswick (l976a)
Analysis of variance is the "separation of variance ascribable to

k;one group of causcs from the variance ascribable to other groups" (Fisher,

f1938, p. 216) ilThc variance of a dependent variable (which is the sum

, ofﬁhquared devhtions from the overall mean) is decomposed into two. types

RN

mof effects‘n those due to variation between different groups and those
Tdue to variation within each of the groups., For example, if the dependent

5variab1e is income (or its logarithm) for eech of T individuals and the

-findependent variable is the region of the country in which they live (J),

}total sum of squares (of deviations from the mean) of income is decomposed

}as follows
Cedin e o )
(1) ix (Yi_-] ), . z (yij yi) ,c+1§1ni (yjf At

‘wnere I\j and yj 81’8 respectivei , tne num : § region J, ano

: 1)4. i

"vthe overall mea

be extended to multiple explanatory. categories, say region, I, and education,
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K.” We then obtain a decomposition of variance as. follows:

e s G S [ e 2:‘)‘:” i -t 2 L
(2) L (y - y) =i a (y, - Y) + 2 ( -
) ij’k ’ quq J _j R u.nnk Yk \
”J ﬂ}k .
i = T TR DG
3-1 k?l 11k ‘Jf;'wk Il

The first term on the right hand side of (2) represents the sum of squares

fnexplained by the regional categories, the second term the explanation due i

measure of variance. The resolution of variance represented in (2) is

Ureadily interpreted in classical ANOVA form if region and education
categories are independent of one another and the dependent variable is_
normally distributed. Only in the case of experimentally generated data,.‘
for which the different sets of categories (or treatments) are designed -

to be independent (randomly administered) can the explained variation

thus,be exhaustively partitioned into specific ‘main effects and residua]

within group variation. In the study of most social ‘and economic\data"‘

ﬁte h“fe‘hffe,/the explanatory categories terid to be correlated’:

and probably not independent in which case ‘the explanation o the de-

pendent variable may be partly ascribable to the covariation betw en exr

lifference reflectingfcovariat n.»f

,Analysis_offvariance can a1gd’be applied to test forﬁnon-additive\;

Lnteractions betweei'the expl natory,categ‘ries " For
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;education may be particularly well-rewarded'“”'high income regions., In E

.this event,:the sum of the region and education main effects systematicallyr

iunderpredicts incomes in high incomﬁ'regions, and conversely, overpredicts

iincomes in low income regions. These“t:o-way interactions may be intro- A
fduced into the ANOVA model with the implicit fitting of additional

1paremeters.i As more than two categorical variables are considered to ‘

ik g', ,'

?exp” lnvthe variance in incomes, higher order interaction effects may

jalso be considered as sources of the variation:in personal incomes.rl,

Tests can be conducted on each set of cate:* ies, any group of sets

;of’categories, each two-way set of interactions any group of interactions,
fand so on,“to determine if.they contribute a statistically,significant amoun(
ito the explanation of the variance of the dependent variable.‘ This test
;is based on the calculation of the F ratio defined as the marginal re-

duction in the mean squared error associated with the effect‘being assessed

:per degree of freedom required to parameterize the effecti‘divided by the

‘mean square error of the fully specified model (including various levels

iof interaction) This significance test isvidentical to the test of re-¢f57

‘strictions in linear statistical models (Graybill 1961), and in‘the casei?

of“a%two way categorical variable in ordina "Lregression analysis,the f¥;7

»square of the t ratio for the binary variable coefficient\isythe respectiv'”'

,F ratio.

g of income is more nearly normally dis-

tributed than is income,itself.v,Furthermore, the log variance of income,
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as an 1noex;or 1nequaiity, is more; sensitive to inequality associated

feontribution of each set of categories ‘to. total variance, and test he‘i

imarginal stﬁtist ca15 ignificance ‘ these effects

fother decomposable measures of inequality, speeifi‘"lly the Theil index f
;of inequality and the Gini coefficient ANOVA has two advantages.,;(i)fgl

:Generally accepted tests of statistical significance are available, and!

3(ii)‘The log variance measure of inequality attaches greater importance“l
.to the relative ineone status of the,poor.lf;

The strength of standard ANOVA techniques is that they demonstr"ey

,the importance of each explanatory factor and each interactionucombinatic

3However, they do not indieate which of the, set o'

;by the general linear model regression analysis is also undertaken |

'Regression Analysis .

. For the regression analysis, all cate

:explanatory variables where the dependent 'variable is the logarithm of in

The ordinary regression eoeffieient indicates t ‘gproportiona e,effec,,of

1See Fields (forthcoming) for a. conparison of: the ‘various' decomposit
procedures and a review of empirical,studiesfin less developed countries,
Also ‘see Fishlow (1973) and c. Chi 1 4
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ifthe category measured as a deviation from the suppressed category (re-
Tflected in the intercept) We have generally followed the practice of
suppressing the category with incomes that are close to the populstion
mean income. An ordinary t ratio provides one indication of whether
theﬁreéression coefficient differs significantly from zero. The re-v
‘sulting tests of significance should be treated with caution when
’lapplied to individual categorical<variables, however, eince the‘choii

ﬁof which category to auppress is arbitrary. Legitimately one ca'lon

'“test the full set jointly using the marginal F ratio test, the resu11
ﬁof which are reported in the ANOVA. |

Barnings Functions: Tests of Simpler Parameterization

The unrestricted linear model described above includes large numbers
:f dummy variables. It is desirable also to' determine whether education
and age categories ‘might be specified in a more parsimonious form.u:'"

With regard to the education variable, Hanoch (1967), Hincer (1974)

:thers approximate the cost of schooling as the entire market opportunif}

value of the individual's time while in school H making a number

of other specific assumptions, an expression is derived for'the log-f

erithm of income as 5 proportionate 0. number of'y rs'of sehooling.f

Parameterizing the effectsrof schooling;_n this waynreduces the four

educational categories to one discontinuousbvariable hat attributesf

« lSee, for example, the exchange between Rosenzweigfand‘Morgan (1976)
and Blinder (1976). :
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d Research on the determinants of earnings in the United States conducted

fﬂly Mince“(1974) Heckman and Polachek (l974)t;ig

1;and?on Sweden by Klevmarken and Quigley (1976) shows that experience

fxprovidesxw g&bettergg;fitg;,for;s income and » wage _data

'sthankdoes age. ’But since -actual labor market experience is not always .

{re orted a proxy for experience is often defined a8 the individual's age

gminus his years of schooling minus the age of entry into the school system

fThis,approximation has been ‘used in research on Colombia by Kugler (1975)

””‘(1975)
“A‘FFoAhthe experience proxy to accurately measure on-the-job experience,
. must be (i) a uniform age of entry into school, (ii) no interruption

;in or‘repetition of schooling lev;ls, and (iii) entry of all persons .

;upon 1eaving school into the labor force where they remain until retirement
fThese assumptions are probably a less satisfactory description of reality

;in Colombia than thev are in the United States, and they clearly do not

%dary workers, such astﬂomenQ whether

,age or a proxy for irience is used to explain life cycle variation

{in ”abor earnings, a. quadratic function in this "experience variable i,b

4is;genera11y found to provide a reasonable fit for cross sectional

ob; rv ‘io s“on peraonal income, earnings or wages. This specification L

collapses the seven age categories used in the unrestricted ANOVA fra‘t

‘to two discontinuous variables, experience.and experience squared

Below, empirical evidence is presented on the relative merits ofkth

; tricted and unrestricted models.y:
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V. Empirfcal Pvidence

. This section presente empiricel reeulte for nelee. Wonen are ex-fs
:cluded because they are thought nore likely then nen to work part time,i#
iiwhich conplieetee interpretetione of incone variebility.s Aleo,vage forfﬁ
-rnen ney be a reeeoneble proxy for lebor foree experience. whereee for &

 >|roup of wonen in the eene age group. actuel lahor nerket experience nay‘

ffvary eubetentielly.

The working eenple conaiete of every fifth individual 4n the four'
ent nAll-Cenoue file. Hele euployoee engeged in wage or aelery ‘em-

ploynent*in the Ceneue nonth were eelected for initial etudy. For com-
'perative‘purpoeee, all etetiatieal ererciae;iere>aleofperforned?onlnale
e-nloyere; vhich also 1n¢1ua;s”£udaﬁaﬁaahe<ubius£§; The“reeneetire“aanple
eizee are 16 695 for enployeee end 6, 090 for enployere.

" The dependent variable in the’ enpirical reeeerch is the netural log-‘
arithl of nonthly incone in peeoe. Pereone without incomes and the unemployed
ere attributed one peeo per nonth in order o include them® in the log variance
eeleulation. The explanetory categoriee are educetion, age, and plece of
reeidence. Four edueational categoriee are diatinguiehed‘* none, prinary

‘(aoue or all), eecondary (eome or all), and" higher (aome" or ell) " There ’
‘are eeveu ege cetegoriee. 10—19, 20—26, 25-29 30~36, 35-44, 65-54 55

and over. Tvn pleee of reeidence veriebles are enalyzed. One ‘is" rural/

: ,urben.A The other ie departnent of reaidenee et three different levela.

:pertnent iteelf (23 in number), 3roupe of departmente (11), and

Vifgeogrephic regione (6) The geographic dietinctione analyzed are ahown

. ;ij, 1n Tqb 19. . 5 o
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' Geographic Distinctions Analyzed

Department . o Groups’ of Departments ;Rééiéﬁf

1.+ Atlantico A
2, Bolfvar
3. Cirdoba
5. Magdalen:
6. La Guagts
7. César
8. Aﬁéiéguia
~.g9;, ~Caldas

iO. Quindfa ,
. 11. Risaralda
12, vValle
13. Chocd

. 14.3,Cauca;&
15, Narifo
igiffr91;m§f

11
g5
504
111
W
v

. 18-Meta

19, Boyacd
20, ;éantan&§f$“
21."'N;"de Santan:
22.1;5293036_:6; D.E.

123, Cundinamarca
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VI..
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Analysis of Variance. Main Effects Model

»':i A main effects model without interactions is reported i“ Table 6A

and 63, sepsrately for employees and employers. The first column indicat
the simple association between the logarithm of income and each set of .

'explanatory categories, it is comparable to’ the simple zero order;correla

tion in the two category case. The remainder of Table 6 presents five :
analyses of variance (ANOVA) based on various alternative geographic
distinctions, also including age and education categories.' All of the

main effects are by conventional statistical standards highly significant

at confidence levels in excess of .001. There are two ways of interpreting

the importance of these effects. First there is reported the proportion of the
rariance in the 1ogarithms of income directly explained by each set of explanato
categories . Second, the marginal F ratio is shown

which deflates the explained variance by the number of categoriea con=-

sidered and formally expresses the resulting reduction in stanWb4dgerror

'of estimate as a ratio to that anticipated from a ‘random set of categories

{

:in a normslly distributed population. {For employees,education provides
the most information in predicting personal incomes, in the sense of

explaining between 12 and 19 percent of log variance.k Its statistical
significance is also the most notable with F's in excess of 1000 #The

one-way rursl/urban distinction accounts for 1. 6 to. 3 1 percent o

of*the log variance, and is attributed an F of‘400 to 800 The seven

v lGiven‘the very large sample size virtually any basis'for grouping
the data according to personal, demographic, economic, social or geograph
information would reduce the standard error of estimate sufficiently to
satisfy the F test for statistical significance. This test starts to
have discriminating power when many degrees of freedom are consumed to
parameterize interaction effects.
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,migh: have been antioipated given the prominence accorded interregional variation

in studies of income distribution in Colombia. The six regions account

for 14 percent °f the 108 variance"the eleven labor market groupinas e

of departments account’ ‘for 3.7 percent, and the full 23 departments explain

4, 3 percent. “In terms ‘of the F test, ‘the ll-way grouping of departments

appears the most” ‘significant, About one-third of the variance of the ny;;
logarithm of income’ 18" explained by these three or’ four sets of categories.

In Colombia and" elsewhere equally parsimonious model specifications

generally explain between 25 ‘and 50 percent of the log variance of income.17

Exploring covariation among the explanatory variables ve - find that

the direct effect of age ia not greatly influenced by the inclusion of

‘various regional distinctions, varying narrowly from 6.4 to 7.2 percent N

'of the explained variance. Education, however, differs between rural

et

and urban areas more than it does by department of region. When the rural-

.W,

urban distinction is considered (ANOVAnl) the direct effect of education

'is 12 9 percent, but education 8 effect rises to 19.4 percent when only

‘the six regions are included (ANOVA 2) On the other hand the covariance g

effect falls from 11.5 to 4.5 percent, confirming the strong association:f :

between education, age and the rural-urban cateborization. Once the rural-;

Lurban distinction has been: included it 1s clear from comparing ANOVAs (1);;

oLApa

;and (5) that the 23 department categories increase the explanatory power

of the model modestly, from .339 to. .367.,

The same series of ANOVA models ‘are reported in.Table 6B for- men

'Flelds (1975) obtained an R? of around .5 using a 1z _ S
”tory ‘variables including education, experience, city of residence, and parents'
‘education. Comparably high R%s have been obtained in Colombia by Kugler (1975) .

and Musgrove (1974) using somewhat different independent variables. In Brazil,

_Langoni (1975) reports a notably higher R? (nearly .6), but he includes as ex-
‘planatory variables sex, on which we stratified the sample, and sector; Fishlow

obtained an R? of .3, also using Brazilian census data. In the United States

for white nonfarm males, Mincer (1974) reporta an R? of .3 based on schooling

‘and a quadratic in age.
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;reporting their job type as self—employed3or employer.p¢?ua1itatively7

*the results are similar, though place o‘Lresidence is somewhat more im

;portant (particularly departments) and age and education .are. somewhat
zless capable of explaining the log variance in incomes. Overall the
proportion of the variance explained is lower for employers than it is

;o‘ mployees, a fact that is consistent with the presumed 8reater. im-

ﬁportance of unobserved factors such as land and capital in determining
employers incomes., The log variance of incomes s also ‘substantially
greater for employers than it is for employees, 2 5 versus l 5._ In the

United States, too, the log variance of entrepreneurial and farm incomes

S e

is found to exceed that for wage and salary employees (Friedman, 1957,Kravis, 196.
This difference is probably more pronounced in Colombia since the employer

group includes not only a rich entrepreneurial and landowning class, but

also large numbers of poor farmers in”the rural sector ansnpoor;self- [
employed workers in the traditional urban sector. In addition, stochastic
variability in year-to-year incomes is probably greater for the self—

%

employed and farmers.

Two wax Interactions

The analysis of: variance may: be extended o, include .all: two-way inter-
actions., Illustrative results for male employees :and employers are given
ln Tables 7A and 7B. Given the limitations of our computational program, only

*he six msjor regions are distinguishednin these ANOVN calculations. d:

The 77 twodway interactions added to the 15nmain eﬁfects increases

he proportion of the log variance explained from .35- or-emnloveea.



Analysis of Variance with Interaetion Effects o

Table 7A
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ageii
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Age x Rural/Urban

~ Reglon x Rural/Urban

Covariance

‘Two ‘Way Interactions, Total.;

‘Maiﬂ;Effecte.aoikiﬁter-
action Effects, Total:

v Logarithm of Income \
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K.anrianee,'

Sample Size

*sumuv ismtf:ttcool leve

k)

, '*déﬁj

'f32¥22v 1103*j
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350 631*
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Table 7B

Analysis of Variance with Interaction Effects

RN Male Employers

Proportion of L iF Ratio '
Variance Explained Marginalﬂji

", Main Effects

; ‘Ed“ucetion v .}099
e Loz
Semten, £ w016
l‘RUtal/Urban ;$°§7
iCovariance :?;d? i .

',*;Main Effects, Total ?ﬁééﬁl “azse

Two. Way Intetactions

1
1¢

*ug»Education x Agl[?;} ’;004'

jEducation X Region }003f
V fEducation x Rural/Urb. }002
‘ .;Age X Region ,‘”7;‘ ,004
: eAge x Rural/Urban .002
| (fRegion x Rural/Urban 1;001
flfCovariance :‘»;fa:f ‘ .006

3(

Two way Interactions, Total .032’ =3§73*, 76

kugin Effects and Inter-~ _
action Effects, Total w327 32,0% 91

Logarithm of Income

 Mean s 7s:l

' Vartance 251
ample Size 6,090

Statisticaily significant at .001 level. '
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and from .30 to,333 for employers. These’ nteraction effects meet con-3;

ventional statistical standards of significanee.» Of the interaction’usw

that emerge as: of considerable importance (i e., F's exceed 40 | all

s s Wk el s

involve interactions with the xural-urban distinction.f This 'onfirms

;one s intuitive sense that rural and urbsn labor markets diffekn

more respects than in income level (. e., in the main effect orﬁintercepl
The differential rates of technical change in the two sectors in the >
1ast thirty years widening income gaps, and accelerating rural-urban :
migration have undoubtedly contributed to different wage structures in
:rural and urban areas of Colombia. It is unfortunately beyond the scope :
of this paper to explore further these rural-urban two-way interactions
to determine what they imply for the: structure of earnings, equity and
efficiency, in Colombia., Relatively little predictive accuracy, about

one—tenth, is’ gained by the inclusion of five times number of unrestricted f

two ray interactions as there were original main- effects. For this reason,\
interaction effecta are not considered further.

Quantification of Personal and Regional Effects

In order to evaluate the magnitude of various categorical effects,

the unrestricted main effects model is estimated in equivalent regressi

formub edﬁon dummy variables. Both the rural-urban snd department cat

gories are reported in Table 8, part A for employees and part B for em-

the rursl dumuy variable

ployers. In Regression (l) the coefficient o”f

‘ "981 indicating that measured in logarithms rural workers report 98

RegressionfUZ)“inclu 's only information;’n.d, artment of‘residence, ,f
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TABLE 8A

lcgrnllionl .on the Logarithm of Income Based on Categorical’ Datn°
: - Unrestricted and Restricted Specifications
(t ratios riported in parentheses beneath coefficients) .

MALE EMPLOYEES - -
) ;:1(5)'3;1{

'Explanatory
. Variable _ (1) (2) (3) (4) ST €0 KU
EDUCATION: o
(Daviation fror
primary)
None =453 -,300
- (20.5)  (13.7)
Sccondnry «926 .709 ‘“
Gl . (45.5) (33. 3)
aighcr'} S 1.96 1.73 -
png -€45.9) (41 5)

ZONE, : urabl-l{litr'galvlt. .;. ‘

(Deviationn fron Urban
R -.981
(53 1}




. DEPARTMENTS: o
(Ceviations from Tolina)

Antioquia
Athntico

“ Bogota D. E.
lol:[var
Boyacd

Caldas’

‘!;:ii.‘aii"‘a‘rlfdva i
sentander

. Intercept. . 6.

_37_

TABLE 8A ( continued)
7(3). L C4)

6)
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TABLE 83
Ic;tcnaiona on the Logarithm of Income Based on Catcgorical Da:a.

Unrestricted and Restricted Specifications
(t ratios reported in parentheses beneath coefficients)

MALE EMPLOYERS

!xplnnniory Sy

Variables (1) (2) (3) (4) (5) X8 .
EDUCATION: ‘ e SRR
(Deviactions from prignry):

406

8) .(8.77) "
. .860°
 ’3‘18'5)7

G ¥ 1.82

e Q3.7) (21.2) e

:w..:a a T R | ) IR ) B

s.conQaty‘

.Bighor

AGP: I
zDeviatior- fonm 28201 R I RUT RN
10..19 i -.734 -.599
= e (7.50)  (6.61)" "
-.158 =,168.
Q.90 (2.20)
5205700 ,2000
@.78) - @.98)
7,395 348
(6.12) . (5.85)
1,369 s
(5:47)  (5.56). -
A4 600 0 o
Les) (219 - :
R DA 1160
Ch _.?(13 8)
~:Ygars?§ e .00125
T8 (12.8)

EXPERIENCE: ..

" Years .

i Yenraz

ZONE, Rural-Urban.
(Deviations from Urban)

"1._27 ‘ .
(32.4) -

- continued -
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. TABLE 88 (continued) |

pEPARTUENTS: T C
zboviationa from Tolima) -
FE . 1 TR VY I

£3.48) . (1.50)"
486 -,085

846 .292
(8.45). - (2.94)

Bolfvar =225 -.446
; (1.75) - (3.62)

=823 . =740
(6.60) (6.18)

.189 -,060
C(L35)  (W4hT)

. =627 ~,610
- (4.09) (4.15)

L0210 . =,039
(1.14) (.220)

v+, 0058 «004
e ‘09)7 (. 029)

e.3030 =285
S (2.59)  (2.27)

L4500 723,80
(21.6)  (20.9)

-3000 U -,26
(2:20) (2.01)
4,25 .18
wsd)  (am3)
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gValle
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;;niesgégfyﬁﬁ,wff7 zo
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‘SEE: .qgaﬂt;uad

(. 153)
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(1.14)

"0574 .
(5.30)

-.336

- (2. 94)

.135

" (.880)
=127
;;(2 20);1
=216
“(2.20)
=273
(1.90)
-.125

(1”33)

_', 6.83
- .3&98

1 280

), e
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. expressed as deviations from Tolima, the regression coefficients on the -

;incomes 85 percent more than Tolima and Narino 74 percent less. Re-

i

“gression (3) shows that when one holds constant for whether the individua

T u\, i{ -<' ,r..’.r

‘efficients diminish in absolute magnitude, e g., Bogoté becomes + 43 and
.Narino -.66. gi"

Age and education categories are included without regional variables
in regression (4). The coefficients on, the education categories show
that employees with no education receive incomes 45 percent less than tho:
with some primary, while employees with secondary education earn nearly

twice as much ( 926) and employees with higher education earn nearly three

timeas as much as those with a primary education (1. 96) Workers:aged 10-19

earn 63 percent less than workers aged 2; 9. Incomes rise with .age in

the cross sectiov: peaking between 35 and 55, at which age incomes tend

to be some 25 percent higher than for those in the late twenties.k Overall,
the education'andfage categories account for about 29 percent of the log
variance of incomes.

Regression (5) combines employee characteristics with geographic

o

information. Because of covariation between these two pieces of informa-

,\>)

tion,;the regression coefficients on all but the department’dummies diminish

in average absolute’magnitude when combined Comparing regressions ‘

(3) and (S) the rural-urban'differemtial decreases fr,

a reduction of 4S“percent. ;Th “1fag bsolute value of the age dummies

decreases 9 Percent and.the_education coefficients decrease oniw‘

wﬁ; Adjustinzhfor ge*andg ucation, :herefore. reduces subs:antially

the gross rural-urban income differentials. Though a. large fraction of
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‘the interregional differences in incomes in COIombia can be explained simply;;

:in terms of age and education, much remains to be accounted forMby,

the'ﬁne hand other aspects of workers skills, job experienc;,“andr

training and on the other hand by long run factor market distortions_p

‘and’short run quasi-rents to workers in specific regiona1 labo,w.vﬁ .

Comparing regressions (4) and (5), 28 7 percent of the log variance
of incomes is explained by 10 categorical age and education variabl -
whereas the addition of 23 rural“urban and’ department variables increase
the proportion explained only to 35.3 percent. Conversely, these 23
regional variables decrease the standard error of ‘estimate by only 5 ‘
percent. Thus, recognition of place of residence, while informative, compli-
cates the simple linear model without adding substantially to its predictive

precision. Although a standard F ratio test would suggest thehu

include regionsl effects,1 the search for a simpler income determination
model may justify neglecting geographic detail even in'a country _
Colombia where interregional disparities are pronounced.

"Earnings Functions and Simplifying Restrictions

Research studies on the relationship between income and its determinants v

at

commonly express education and age in years rather than as. dumm

gorical variables and then fit various functional forms. ' Two'restrictions

i IThe marginal F ratio test of any. restriction on’ the main effects model '
. is not likely to be accepted given the large size of the’ working sample .
(16680) relative to the number: of parameters being fitted (32 in. regression

5). See Griliches (1976). : e

L 2Other efforts to search statisticslly for the best functional forms
_for the dependent and independent variablesfin the earnings function have
been based on various data sets for the u. S.,‘See Heckman and Polachek
_(1974) and Welland (1976). ' )
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,are:considered here that transform the age and schooling categories from

V unrestricjed estimation of nine parameters (six age and three education

dummyfvariables) to three (age, age squared and schooling), a saving of

six ‘“desress 9. freedom ont of 16680 'l‘o maintain comparabilit}' N"i 'h"g,

the;ANOVA calcurations, schooling and age are. measured by the mean years
in each category.% Moving from the unrestricted main effects model :
(regression (4) in Table 8) without regional effects to the restricted
model in regression (6) the R2 decreases».8 percent and the standard
error of estimate incresses .1 percent. Even&inbthishcasehthe,fvratio
test rejects the.,restriction given the ,sample, size. An
alternative “isjg;t .. approximate . with . quadratic

the effect of post-school experience on earnings° when direct information
Jn expﬂrience is unavailable, a proxy may be used equal to age minus years
f, schooling completed minus .age of school entry (in Colombia, seven) Th
'arnings function specified in terms of a quadratic in this proxy for ex-
)erience is estimated in regresaion (7) This transformation of age. not
:nly fits the income data better than the quadratic in age (regression 6),
iut it also accounts for the Colombian data better than the unrestricted
\NOVA main effects model (regression 4) Further, the experience trans-
krormation lends itaelf to analytic interpretation in the human capital
iframework in which the educa;ion coefficient can then be

*interpreted .as ‘a rate. of return.-. The experience transformation appears t

gaimplify the earnings function model without unduly restricting it.x-:

i 1The mean years of schooling completed by employers and employees

"with "primary education" is the same, 3.3; the "secondary education" category
iof employees has 8.2 and employers 8.3 years; and the "higher education" L
category of employees report 14.9 years and employers 15.5 years.f With respec
to age the midpoints of the categories are treated as the means from’ age

20 to 54, and the average age of the youngest and oldest age category is

,set equal to 17 and 62 years for both employees and employers. '



The regression results presented in Table 3 are based on categoricsl

information (e g., knowledge that an particular individual is in age
category 35-44) rather than more exact data (e g.,mthe individual is

43 years old) This was done in order to parallel the ANOVA specifica-

tion discussed oarlier. "“ “'Wh‘ instead : the continuous

x“

education " and age* information is used (Table j49),17‘

BRI

the fzfit to “the’ Colombian data is improved by about ten percint,

the education coefficients change very little, but the age and enperience

!,

coefficients are modified. Again, the experience proxy appears to acc'un

somewhat better for the logarithms of incomes than the age quadratic formu-f
lation. For employers, as shown- in Table 8B and the second half of Table

9, restricting the general ANOVA formulation produces similar results.

}5"

,,,,,

This suggests that the information loss associated with categorical rather ;
than continuous data may be appreciable.

Influence of Education' Quantitative Estimates,

The earnings functions and underlying tabulations cast some - light on
the relative private gains to schooling among. employees in Colombia,, ,ased
on the main effects model represented in regression 5 of Table 8A, persons :
with primary schooling had incomes 45.3 percent higher than persons with-
‘mo education. Since the difference in mean years of schooling between the i.

two groups is 3 3 years, this suggests a gain of 14 percent (i e.,;.453/3 3‘-

‘.137) percent per year. Employees in the secondary school category had an f%

'average of 8. 3 years of school, and thus the relative gainvin income‘associae

[ted with an average year of secondary school i; 1 percen (i e., .926/5)

iEmployeeviin*the higher education category had on average'14 9 yearsﬁo‘}f




e
TABLE 9

5*;Hings Functions Estimated from Continuous Information onf}

Schooling and Age: Employees and Employers

(t ratios reported in parentheses beneath coefficieh;s)g;m

"~ Explanatory

©.~Variable

 Behooling

Conste

SR
L SEE HA

Male Employees

(50.3) .

™ (@

a6 201
(Whi2).

,ag:ogggg
(19

(50.0).

2

gty

" =.00095!

(16.1)

ot
(21.6) -

=+000931
(17.3)

K12 4,85
1062)

8197 3247
2,022 ¢ < 1,018

Male Embié&éégff
() ’%”(2)

1k.3)
000957
(13.3)

(2k.9)

(13.5)
3.97 4,86
(64.3)

L2510 42519
L3 1.370
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enployers, even though their incomea include returna to capital as. well

fas labor, the apparent relative shifta in earnings‘functions arquuiteh;

sinilar. 20 percent for prinary school, 23 percent for secondary achool

‘ 4‘percent for higher education. If one were willing to sssume thsl

the sole coats of schooling are the foregone narket earnings incurred

duringathe period in full tine achool, these relative shifts in the
earninga function could be interpreted as an estinate of ‘the private rat
of return to schooling (Hanoch, l967 Mincer, 1974; Rosenzweig snd Mbrgm
1976; Blinder,»1976).w

»In:aonc:contexts, it could,be,argued.thatuthe;gains‘toueducation’arg
‘appropriately estinated after adjusting for regional effecta.a If we
allow for departnent and rural-urban categorical effects (regresaion (5)
:Table 8A), the returns to prinary and secondary education decreaae--
for prinary education, by 51 percent for employees snd~64*percent-for em
ployers;. for. secondary education, by 30 and 20 percent respectively, and
for higher cducation, by 0 7 percent for enployeea and 6 percent for en-

ployera. One interpretation of this pattemrn is that the better educated

have been diaproportionately drawn to urban areas in relatively high inc:
departnents. If there were no migration, the relative shift 1in earnings
function associated with education within a region. could be: interpreted

as"he private pecuniary benefits fron obtaining an education in that

¥
PR |
R

region. But if nigration is conmon, as it is in Colonbia. particularly

anong the better educated then those who obtain a prinary education, sas

,in Boyaci nay anticipate nigrating as an. adult to Bogota.iiThekcombinedﬁ

ior a 90 ercent increase in pecuniery incone.‘ To estinate th



“average' lacons gata’ asasctated vith education, therefors; 1€ nay make!

LA

LA

" more sense to rely on the return estimates without adjusting for regional

SR TR
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TABLE 10A

_Analy's:lé of Variance Within ‘Education Classes, Male Employees

 NONE PRIMARY SECONDARY  HIGHER

e P LN ~Pt§pottibn ’ Proport::lon ~ Proportion Ptoportion -
‘Main - . Degrees.of - .of-Variance F Ratio of:Variance F Ratio of Variance F Ratio  of Variance F Ratio
"Effeg_ts‘f't ~Freedom -~ . Explained Marginal Explained Marginal - Explained . Marginal Explained - - Marginal

Age 012 6.72% .065 130. * .187 130% 195 - 26.3*%

‘Department -

.061 19.9% .037 44.1* .005 2.26 035 2.81
- -Groups’ o : : 4

_Rural/Urban” 1 007 7 23.3% .044 524% .011 47.0% 000 .00
Covarianc_ .012 .057 .010 010

- /Total-Main 37 .092 17.7*% .203 144, % .213 52.3% 220, 1G.5*
o Bffects . eop E ' B

Logarithi'of Incoms: ® .

.92 6.43 7.26 844
17 1.19 115 1.26

0 e 41

-Lh=



TABLE 108

.- Analysis of Variéncé:Hithiﬁ§E&dcatioh*ciaéses; Male Employars

NONE

FRIMARY

SECONDARY . . HIGHER -

7uﬁinﬂ, 
:Effects

"' Degrees of
- Fresdon

bv;_?roﬁotzion
. of Variance
'Explgined

F Ratio,

Proportion

of Variance F Ratio, ;
Marginal = Explained. - ° Marginal Explained

Proportion
of Variance

- F Ratio, -
Hyrginj;_f

“- Proportion .
of Variance - F Ratio;

Departmeat = 10
-, .Groups .

;ﬁﬁra;/ﬁ;ban’
Cpﬁéiiahéei'-“ -

- Total Main
= Effects” . 17’

R

Logaritha of Income:

. Varfance

P

024

071

022
Iom

a2

4.95%
8.73*

26.8%

8.71*

5.90
2.94
1095

.023

.023

6.57
1.97
3649

16.7* 129
9,76* .015

267.*

»

.009

39.0* 182

2.73
1.4
1087

Statistically significant at .001 level.

TN

1,96

38.8*%

RS L

. Explained Marginal

061

.006° 90
' 15091

3.07* "

-QQ’-
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-according to the 11 Tegionai groups ot departments, the rural-urban dis-';
tinction, and age. The regional categories contribute more to explaining‘T
the variance in log incomes for male employees with primary education or :
less than for those with secohdary or higher education. Age accounts for i
only 1.2 percent of the log variance of income for those with no schoolingf

and rises to 19, 5 percent among the higher educated (see Table 10-A) The ;

department groups directly account for 6 to 7 percent of the |

variance for employees and employers with no education, but between 1
and 4 percent for the better educated. The rural-urban distinction ig
also of less importance for men with no education than for those'with
primary and secondary education.1

We might hypothesize that regional differences in incomes would
more notable among older employees, given that the propensit ﬁto move
declines with age.h To explore this question, we performevjanalyses o
variance uithin_age_gxgnna, examining the relative contribution of ed
cation and place of residence to explained sum of squares (Table 11)

The results show that less than six percent of the log variance of in

within age groups is associated with department groupings. declining

J'Wit:h only 4 employers and 6 employees with higher education in
rural areas the F test for the rural-urban’ ‘effect is understandingly
insignificant within the higher education class.



‘Table -11A.

Analysis of Variance Within Age Groups] Male Employe

Tads o

l- i .
'L_"ml . o - — e ——— g ) L2l %

30-34 . - Pl 3 L a5 T SS ant ever

B ) -~ Proportion "7 Proportie . o N B ‘ R :
: S : ropartion ' Proportion e *'Pro B

R . of Ysrisnce . ¥ Rat : PpoTE. — portics _Projortion” Pxrvertien .
o '".!.". [!!l“" of Preedin) 10, - of Variesce .7 Matie, of 'll‘:::“ ¥ atfo, of Vartance T Ratio, " of Varlance B 4 ntlo. Tef Varfance T Ratlo | £f Vartesce T hatts -
T i o o e - Ma l Ya tag "J"‘-ul“ Tx=lafnes - varel-mal

0% .179  203.6% .162 284, 0 .179j 1189.4% 117 67.7%

L0l 47% 020 ;19;33.»;03§f, 1% .04 7.k

0477 60.8% 044 . 102,5% 026 - 39.3#

-6% 415 100.5%  .402° 15154 398"  90.4% .29& | 34.2%

682 6.72° 1327

Variaoce ;j 112, 1.56 1.50

: 2821 2983:;;" o 3166 ‘ 1930"‘

*Statistically signif. .00l level.

1In the’ case of ‘ages 10- ‘there were no higher educated male employers and thus only .-

Ui three educat:lon gtoups represented 1n the sample and only two degrees of freedom euployed.

...0(‘ -



- Table 11B

_ Analysis of Variance Within A e Groups Male Employers -

: e L 303 -84 Y ss ey ~res =
. Proportica " Proporet . - g :
of Varisace 7 um. Varsaac Froportion Froportiea ’“’“““

of Varjaace 7 Rscto, '
latned - Marginal 1 €10, of Vartance ¥ Ratte, of Vartaace !nx::.

Properegen L
lained Marginal

of \‘nhnco 7 Ratte of Carfance  F htu :
ina xolataes  Marsiea)

057 12.6% L0BL  22.3% .124  49.4% .124 . 946k L100 . S57.5% 107 51'5*3

54 - .058 3,824 021 177 .039  4.63% .016  3.64% .021 3. e .0n
9 | .05 - 36.2%

2334 040 48.0% .048 - 110.% .066 - 113.% 019 27. 3 f
L e286% 1364215 1a7a 367

26— g ‘j’ff‘,a.lzs;j

h!.ogarithn : of Incou .,’

: l(ean ,'7'5

650 6,73
489 - 665

6. 9s:~
2,29
e

Va:ia_né__e .

322 le Size

,*s:atiscically’signzfieanc at’ .001 level

v'”wiil:;‘i giso

In_th case of ages‘lo-19 there were no h:lgher educz enployen and: thus tml.y1 i
t:htev education“group: represented in the sanple and only t:wo degreu of " freedon enp oy
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f;somewhat to age 30-34 and rising thereafter. The rural-urban distinction
\}accounts for two to five percent after age 20' Educational categories,';
‘1on the other hand, explain an increasing share of the log variance |
;.within age groups, from 3 percent at age 10-19 to 18 percent by age’30-,
1534, and then diminishing to 12 percent within the oldest age group. Con-
'ﬁsequently, the relative importance of education vis a vis region increases
;sharply up to age 35, whereupon the ratio turns down. This 1is consistent
fwith the age-selectivity of migration in equilibraring labor markets,
?young workers moving at high rates to take advantage of interregional
iuage disparities but mobility diminishing beyond the midpoint of the life
'cycle.‘

ﬂComhiningkggglozees and“s¢g1oiefs

We began by atratifying by employment-type (employees vs. employers)

‘in order to reduce probable bias that would arise by mixingireturns_ o”wealth o

institutions and people. Consequently, education 8 asaociation with

income could capture not only an effect of skillsjon labor 8 productiv '

but also the influence of family social status and wealth'on personaﬁfgf

shlow (1973

income?’ Without data on wealth or i land ownership ‘

proposed holding constant for occupational position as

t'means for,"

partially controlling for the influence of these omitteufvariables in th

analysis of the logarithms of income. With 1960 Brazilian census data

For examination of intergenerational aspects of education in Colombia,

see Fields (1975) and Berry and ‘Urrutia: (l976).;p
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his inclusion of a: set of occupational categories (i e., employee, em—i

ployer, self-employed and sharecropper) explained 3] 9 percent of the log ;

Hvariance of incomes and’reduced the relative explanatory role of edu— o

“eat tion categorieM:(l973, Table 7. Langoni (1975. Table 12) obtained

parallel results working with the 1970 Census, i e., 2, 1 percent

attributed to three occupationa.

‘\if Given thia evidence for Brazil we combined the Colombian aampleav; flfg

of male employees and employers, performing an analysis of variance with the

addition of an employee/employer dummy variable. The results are aummarized
‘“ X .‘»k.-,»

in Table 12 Considering the size of the sample and the noted differences

in the level of inco between employees and employers, we are hardly

surpriaed that the employer dummy variable is statistically significant.
However, it directly accounts for only 0.1 percent of the log variance
in incomea among Colombian men,

B In the equivalent regression (resulta not reported), the coefficient
on the employer dummy variable is +.25, indicating that employers appear
to receive .bout 25 percent higher incomes than employees, holding constant

for the independent effects of age, region, rural-urban, and education. ;

According to Chiswick'a (1975) formulation of the earnings function, ‘the

~ 1Fishlow (1973) also reported analysis of occupational categories
including unpaid family workers. Since he had to impute part of the in-
come of the head of households to unpaid family workers, and presumably
this imputation was modest (they being largely teenagers in the poorest
rural households), this five-way occupational division accounts for a sub-
stantial share of the log variance in imputed incomes. Indeed the share
directly explained by occupation is 19.5 percent compared with education's ‘
share of only 14.3 percent (Table 6). When unpaid family workers are ex-
cluded, the four way occupational division accounts for 3.9 percent of the
log variance in income, compared with 12.4 percent for education, 7.1 per-
cent for age, 6.0 percent for region and 4.8 for a division by primary,
secondary and tertiary sectors of the economy (Table 7).
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Table 12

Analysis of Variance Results on Pooled

Sample of Empl;yees and Employers

S ; 2éfbéotder‘r Pfobﬁftidh ‘of
“Main Effects ‘Correlation Sum of Square,

Explained

‘Education 47 “,113
ﬁeparﬁment Groﬁp ;f§ ; o7
fnurauu:ban o 37 020
KWbrktype “ .08 .001

»Covariance .135’

\ Tbta] .346

Logarithm of Income:

“ Mean"” 6.57
‘Varian_ _ . 1.80 : -

Sample: Size 22,632 -

ANOVA

F:Ratio

1293#
308+

 57%
669*
46+

554%
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egression coeificient on the self-employnent. varisble in an earnings
uﬁcf;bngéénfbé 1§£ét§?g£éd as;71bgd;;ﬁﬁé¥éiéyib?thé;labot §héré b£,:fﬁ
éédﬁeéiééé#ﬁéﬁ?ﬁ}@iﬁélsélf;é§§1;Y§d;§m§16§érs;¢;Aﬁong,Colémbia:ﬁalég #
éif;;ﬁi;g§§df§hdféhbléié;s; §p§fo*iﬁ§£é1i?78 pérééntAof their.iﬁéoﬁeé;
§§ iﬁp§£éd@iéth:ﬁs¥£o;théif;lhﬂbr;{hblaing'constdnt»fornﬁﬁe; education
id f§éi;hﬂéffgc£§,),ﬁ.
~In Colombiafin’cdﬁtrastftd:whacfwnsJfOQndaianrégilwuéiﬁgiélééﬁéV!
:te'iimited“rdnge!df'occupétidnal»cateQOties, émﬁloyeesfanQﬁeﬁﬁLpﬁéfékf
e not found to have a different structure’to“théﬁearningsffﬁn¢£1§ﬁ§¥£*
ither; the level (1ntérée§t)\of~the function is oneifoufth:highérﬁforu
mloyers. Theffélative effects of education.and~agevare?some&h§ti@6te
‘onounced among~employees;‘33'an explanation of~1ncomes:among-emplbyéis
:gion and ‘particularly rural-urban érefmorefimportént.'“One suspects -
)at the self-employed in the rural ggd urban sectors warrant separate
~.udy. Nonetheless, pooling the two occupation groups does not: zlter

. o 1
the form of the earnings function greatly, other thamn in the intercept.

: .;;Qw,lThe standard error of estimate 1s increased by only .5 percent when
the restriction is imposed that all of the regional dummy variables, the

schooling coefficient, and the age quadratic be identical for both employers
and employees. This set of 13 parameter restrictions on the general ANOVA
ﬁOdél'implies an F ratio of 10.7 with 12 and 22808 degrees of freedom. These

‘restrictions would not be accepted by standard statistical conventions,yet
in terms of predictive adequacy of the model the pooled results are nearly

' as good as the stratified results.



The Relative Size of Regional Effects

Analysis of interregionsl differences An earnings ‘are’ difficult
to interpret, first because of the heterogeneity of. workers acroas regions,
; and second becsuse of the arbitrary nature of administrative "regions" that
determine the unit of analysis.a In this paper ve " have standardized for
: seversl important characteristics of wozkers" sex, age, education, and:
employment type.n nug e still lack satisfactory criteria to. evaluate remain-
ing regional income differences and decide whether they are large or small.
In‘onsfcountryeregiona may be defined by following ethnic or socioeconomic
populations,etnereby;exaggerating‘income differences, andvin another .
‘ countryvbyecombiningwprosperous_centers of grow:th with undeveloped hinter-
ulandszin a;singlesregionalygrouping,wdiversity may be concealed. Given
department units, since there. are no time series to compare current
regional inequality in Colombia with earlier years, the only,basis for.
comparison is with: similar exercises oerformed for other countries.

‘From the several differently structured studies summarized in Table
13, it would appear that interregional income differences are not as sub-
stantial in Colombia in 1973 as they are in Brazil in 1970, and a fortiori

.y

{ip?léﬁbgyn And though the findings are less comparable, it would appear that

. 'Pighlow's (1973) results for Brazil in 1960.are similar to those ob-
‘tained here for Colombia in 1973; the four regions. of Brazil account for 5.2
‘percent of the log variance in incomes whereas. the. 24 regions and rural/urban
distinction account for only 4.2 percent in Colombia. We suspect, moreover,
that the explanatory effect of '"sector" in Brazil is largely due to lower in-
comes in the primary or agricultural sector, and would be analogous to the
rural-urban effect in Colombia. Treating the Colombian rural-urban effect
as is the sector effect in Brazil (Table 6A, ANOVA 5), 19.9 percent of the
log variance is accounted for by the personal characteristics in Colombia,
2.8 percent by the 23 departments, and 14.0 percent by their covariation.
Aggregating employees and employers in Table 12 reduces further the explanatory
role of regional categories to 1.7 percent, personal factors to 18.8, with



Coﬁpdrisona of Regional Effects in Country Stﬁdfeé

£

Table 13

___Proportion of Log Variance Explained

Personal Char- ' Regional

lrhe personal éharac:eristics are four ed
The regional categories are 23 departmen

Ty

Total

. Source -

ible 6A_ ANOVA | .,
ithout rural-urban -

~"Table 6A ‘ANOVA (5)

with rural-urban o
Fishlow, 1974
Table 7

Langoni, 1975
Table 8

Langoni, 1975
Table 8

Hanushek, 1973
Table 1

bampie . Date  acteristics = Categories’ Covariance '
Colombta: . |
Census 1973  ,23st g4l 07 32
T ) (23) L
Census 1973  ,180 0422 .140 ,367
(11) (24)
Brazil:
Census 1960 .2543 .0523 n.r. .306
(18) (4)
Census 1960 .263% L0615 .183 .507
19) (6)
Census 1970 .330% .049% .217 .523
' (19) (6)
USA:
Army enlistees
Whites only 5 5
1969 .086 .092 N.T. 153
(3) (150)
n.r.: not reported in original study.

ucation and seven age categories,
ts. Sample includes male employees,

zThe personal characteristics are four education and seven age catepories.

The regional categories are 23 de

Sample includes male employees,

3

categories,

4

incomes.

The personal characteristics are six educatio
Four major regions of the countr
tional distinction is omitted since it includes family
vhom a low income was imputed.
demographic census excludes these unpaid famil

The sample of

The pe:éonal characteristics are five education,
and two sex categories,
the 1960 and 1970 Census

partments and the rural/urban distinction..

n, seven age, and five sgctorii
y are considered.

The occupa= .

unpaid workers for.
11,000 families from the nation
y workers. ST

nine age, three sectoral, ' .

(notes continued on next page)

Six regions of the country are distinguished. Both
samples apparently refer‘to“all persons. with reportec
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" Notes

§fﬁé‘petéonal‘chhrac:etisfics are years of schooling, Armed Forces
Qualification Test score, and a proxy for civilian experience.

126 urban regions and 24 rural regions are distinguished. The sample

consists of 180,000 enlistees who left the U.S. Army during fiscal "
year 1969 after less than two years of service, responding to the
follow up survey and working at that moment full time. The relatively
low explanatory power of the personal characteristics is probably

due to the narrow range of ages in the sample and the unexplained
variability in incomes among young, recent entrants to the U.S. labor
force. The comparison reported here is based only on whites. :
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_regional differences in Colombia are no larger ‘than’ thosc 1n the U, S. labor A

market for young white males.1 ‘Until mote analyses along the lines followed

“here ‘are’ available ‘from a ‘range of countries, the most we-can conclude ia B
:that” Colombia ‘in 1973 does not exhibit unusually large interregional male

income differences, holding constant for age, education and’ employmenc~typc,f

13.5 percent?to their covariation.

Langoni (1975) considers six regions in Brazil and calculates the
same ANOVA results for a sample of men and women from the 1960 and 1970 Cen-
suses. In 1960 he finds 7.6 percent of the log variance explained directly
by the six regions, whereas in 1970 only 4.9 percent is thus explained. 1In
this decade the explanatory importance of education, age, and sector increase
in Brazil, and in both years the share of the log variance explained is great:
than we have obtained for Colombian males in 1973.

1The U.S. study is quite different, being restricted to a strata of
young Army enlistees whose age, experience, and education are undoubtedly
“less’variable than for the'entire labor force. In that study 9.2' percent
" of the log variance in wages is attributed to differences across 150
“rural and urban labor market regionms. R



Summary and Concluaiona

Recapitulation

Worxing with a 4 percent aample of the 1973 Colombian Cengus - of - Population,
we have aought to understand .the. determinants of. income and income ‘inequality.
Men and women are analyred separately, as. are employeee ;and. employera. g
Within theae groupa, education, age, region, and rural/urban differences
in income are dietinguiehad uaing a variety of procedures including simple
cross tabulations and ‘decompositions of -the: log variance of income: by analysis
of variance and by regreaaion techniquea.

Table 1, 3, 4, and Arl and Figurea 1 and 2 show noticeable differencee
in income between men and women, between employeee and employers, acroea
education categoriea, acrosn regions, and between urban and rural workers.
Eheae differences arise. both in the simple tabulations and in the finer
crosa claaeificationa by age, education, region, and urban/rural eimultaneoualy.

To interpret variation in income acroaa euch a large number of cells, a
formal statistical framework is helpful. For this purpose, we rely on the
linear model in the form of analysis of variance (ANOVA) and multiple regres-
sion. These are appied to logarithms of income rather than the absolute value
’f the incomes, the variance of the logarithms of income being a commonly-
1ccepted measure of aggregate income inequality. The statistical analysis
le limited to malea.

The ANOVA results aumarized in Table 6 support tte hypothesia that
: education, age, region, and rural/urban contribute ‘significantly in
uaccounting for the log variance of income in Colombia. By atandard statistical
/ conventione, the four-way claaaification by edueational attainment is. much the

imore important, while the aingle urban/rural dichotomy ia next in importance



x‘per;degree of*freedom used: < The’ aeven age categories are generallv more ff
aignificantuaratistically than the six, eleven. or twenty-three regional H

L"’lcategories. One way ‘of " interpreting theae results is that if you wanted to
predict ‘an’ individual's ‘income and" could ask only one question, knowing the

individual 8" education would give a more accurate prediction than would eithsr

-~ hig: age, region, or knowing whether ha lived: in an urban or rural are»
+ The-fifteen parameters’ ‘used" to model the!main effecta of - education, age,gv
region, ‘and rural/vrban account for one-third: of the: log- variance in incomea of _
employees and one-fourth of that of employers. This is reaaonablenbymthe atandards
of both high income and low income countries. 'As shown in Table 7, inter- |
action effects represented by 76 additional parameters were found: to' account for

only an additional 3 to 4 percent of the log variance of incomes - in both employment
" groups. That is, a proportionate model of income determination:which ia linearv
in the variables and ignored interaction effects does almost: as well~asva
more complex specification.

~ The next task was:to quantify the various personal and: regional effecta,
both: singly and together. This was‘done by regreasion~analysis,-comparing ,
- geometric means;- As" compared ‘with primary-~educated workers. the uneducated
eamn” only about half as"much;" secondary-educated workera nearly double and
3higher-educated,near1y triple. Urban/rural differences=arefaboutw2~toa1.
*Differences between -age’ categories are: as great as 75 percent and between

ﬁdepartments as high as 150 percent.": Whenﬁthe varioua variables are included

‘in'a ‘single regression, however, these: differentiala are altered.: The
‘standard error of - estimate is only 0 5 percent lower in a regression when
geographic aapects are present than in their absence.; Thus, in the interest
of a aimpler income determination model, there might he aome juatification

for ignoring geographic information



-62-

Jﬂthe goodness of fit of e restricted esrnings function wss then examined,

Yffollowing stendsrd conventions which restrict the effect of - schooling on
{gincome to be proporstionsl et all levels of edncstion. and approximate life

;gcycle proportionate vsristion in income in terms of a qusdrstic in age or

Q{yesrs of 1sbor force experience. As compared with the general model,:the
3restrieted~esrnings~£unetion'results«in-only a smsllx(o 1 percent)~incresse
:nin the stsndsrd error of estimste when bssed ‘on.the same categorical age
;ginformstion, -The. stsndsrd error-is .actually reduced when: the experience:
‘transformation. of sgeasnd schoolingfisvuseduin‘the~regression.u Replacing
’ tne¢cstegoricslqegeﬂsnd sehooiing data by the underlying.continuous . information
,;svsilsble from;the eensus}incresses‘the predictive power.of this simple
humsnvcapitel'frameworksby.sbout a tenth.

- We next turneoaour attention to the‘patternsiof;income inequality for
different eduestionfsnd,sgeysroups;snd,theﬁcorrelstes“of those patterns. The
tabulations of Seetion'IiI suggested larger relative dispersion of incomes
aeross regionsgforathepless,eddcsteg,w This.pattern is confirmed in Table

:iﬂ;ﬁhichislsogexploréd«the;reistivegimportsnce of the various explanatory

.@faetors.;‘Across edmestionegroups,wregion is most  important for the; lowest

geducationel BrOUps, . and ege geins in importsnce as, education increases. In
Table ‘11, across. age groups, educstion becomes increasingly importanmt: up to
midd1e~sge, the~msin\regionaleeffectszsre‘found~to;be small and.exhibit no
apronounced trend.m These results suggest -that  if regionsl labor markets.in
Colombia -are not clesring because of institutional restrictions or. inertia
,of potentisl migrsnts, this problem is most severe: among .the: lesst-educsted

vcsndmamong prime sge workers.
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v.’ias-

- and employee aamples were then pooled. The work type

~t'\

distinction wasvfound to contribute only one-tenth of one percent to the

Gatet L f ;.J

,:explanation of thellog variance in incomes, even though employers received
’T25 percent more iiche than employees. This is because the income variation
’lwithin employee and employer groupa is so much greater than the variation
‘between them. This conatrasts with aimiliar calculations preformed on |
iBrazilian ccnsus data (Fishlow, 1973, Langoni, 1975) in which occupational e
position was a major explanatory variable that reduced the magnitude of
| ~8chooling's effect on the logarithm of incomcy

?olicz Implications |

?oliciea to alleviate poverty in‘Colombia might.operate‘through the
labor market in three‘ways. Firat there is need . o -
to expand and improve primary education, which is still not universally
available. Each year of achooling is an average aaaociated with about
20 percent more income for both employees.and employers.» Gaina appear |
_to differ between levels, however, being highar at the primary level than
at the univeraity level. Primary education would we feel be privately
beneficial to those who receive 1t, would promote a reduction in income
inequality, and is warranted by considerations of baaic maada? decsd oo

given Colombia's stage of development.1

. 'Past researchers have used similar evidence to ary, _ |
the need for increased expenditures on basic primary education. Their
gcoutention 1s that such expenditures would maximize social returns to education
in’a. narrow productivity sense (Selowsky, 1968; Berry and Urrutia, 1976).
Others. hesitate to accspt thie rationale, the reason being that calculations
“of sociul rates of return to education are based on certain strict assumptions

aboat the workings of labor markets (Flelds, 1972) which may not hold in
ﬁColombia. * K ,



Second, it seems likely that improving job information throughout

the country,gnarticularly for unski (e ‘ come workers, could help
narrow the gaps in incomes among the various regional labor markets.' A policy ;
of improved information might aid in the ‘reallocation of the labor force to

areas of greatest need. thereby raising production and raising some individusls
incomes and lowering that of others, probably reducing poverty and inequality.,

o Third uith the recently documented dramatic decline in fertility, the V
rate of gro'th in the Colombisn labor force will subside in the next two '
decades. It should be possible to reestt?lish some degree of economic~demographic

balance between ru-al and urbsn areas in Colombia sooner than had been expected,

To accomplish this goal, investments in, f\dernization of agriculture and in the

levelopment of non-agricultural rural activities iill be required. The

.urrent Program for Integrated Ruralinevelopment now under way in Colombia ;i
18 a step in this direction.

A concerted effort in these three related»areas would certainly reduce

current poverty and hasten the day when‘inh:gregionsl var Lat ion in incomes"
reflects to a greater degree only differences in the productive qualifications
of the labor force.

' Areasjfor Future kesesrch

The research reported in this paper may serve as the basis for further

analysis of the determinar.cs of inequality an po erty,QSeveral areas

of furtherrstudy would seem potentially rewardi 8o

Many sccounts of economic development ho

;:factor iu sllocsting workera Afficiently.' Our findings for. Colombia’showbvii

that inter-regional relative inequslity is lowes at ; hiphest educational lev

which auggests that migration comes closer to equilibrating labor markets



.nuytuu upper eng or tne sKill ang- 1ncome distributions. One hypotheses'is

f%~ ﬁnf'to‘move in response ‘to a given income differential.' An alternative

1 ‘1ksponae to a given dollar gain.'

Research by Fields?in'collabora _onfwith

iHelena de Jaramillo is in the process of exploriniythese questions
= Education, age, and place of residence are important correlates of
~incomes throughout Colombia for all groups of workers. wage employees,.-

g@elf-employed, and employers.,Thesimple linear model does somewhat bette

for wage employees, for the bett

Since a disproportionate number of?the poor in Colombia are neither wage
employees nor well-educated nor in the prime ages, additional considerations;

must be introduced to understand how the incomes of the poor are determined.

In‘urbannareas, the functioning of labor markets end the tendency toward

market segmentation merit quantitative analysis.: In rural areas,

much of Coloubia 8 poverty is to be found among the families with little orj

no land. Hence, the variation in the quantity and quality of‘iand ow'

the land tenure system under vhich land is worked the ecological zone,

similiar dimensions of rural Colombia are probably key explanatory factois ix
determining income differentials in the rural population.i; i uding such
land-related variables in income—generating functions along witb personal
and regional characteristics such as those considered in this paper, he
now-large unexplained component in the log variance of income could probablyé

be reduced. This information, however, is not in the 1973 census.


http:ability.to

From the findings that education and. age account for a sub'tantial'

1hare of incone variation, it may be hypothesized thac changes 1nﬂthe

educational and age composition of the population and in the atructure o

to ‘education and experience would help to explain how Coloubia 8 1ncome ;kf 
xdiscribution has changed. Unfortunately, ve w111 probably have to wait fori

the aveilability of a comparable public use aample of microeconomic records*

fron COIonbia ] next census or an 1nrerin national household survey :o
deternine the prediccive power of this frameuork 1n accounting for changes

1g’:hefdietribution of income over time.

-Note: ' An earlier version of this paper was prepared for .the Conference
- on Poverty and Development in Latin America, Yale University, .
April 19-20, 1977. We have benefitted from the helpful commerits
of Juan Buttari on an earlier draft of this paper. ' We wish to
thank Ruth Ann Daniel, Helena Jaramillo, and Judith Oder for
their invaluable research assistance in preparing the data for
this paper and Diane Rocklen for her careful typing.



Y

BIBLIOGRAPHY

Adelman, . and Morris, C.T., Economic Growth and Social Eguity 'in Develonine -

Countries, Stanford University Press, 1973,

Berry, R.A., "Open Unemployment as a Social Problem in Urban Colombia.
Myth and Reality," Economic Development and Cultural Change, 23:2,
January 1975, pp. 276-291.

Berry, R.A., Income Distribution in Colombia (co-authored with Miguel-Urrutia),-
YalevUniversity Press, 1976. B

Blinder, A., "On Dogmatism in Human Capital Theory," Journal of Human Reaources
9 l Winter, 1976, pp. 8-22. :

Champernowne, D.G., "A Comparison of Measures of Inequality of Income
Distribution," The Economic Journal, December, 1974. §

vChenery, Hollis, et. al, Redistribution with Growth World Bank Study
Oxford Univer '.y Press, New York 1974.

Chiswick B. and J. Mincer, "Time Series Changes in Personal Income
Inequality in the U.S.," J. of Polit. Econ., May/June 1972, 80:3,
Supp. PP. 534-567.

Chiswick B.R., Income Inequalit Regional Analysis within a Human
Capital Framework, NBER New York Na.ional Bureau of Economic Research,
1974,

Chiswick, C.U., "Determinants of Earnings from Self Employment," Development
Research Center, World Bank, Washington D.C., September 1975.

Chiswick, C.U., "Income Distribution in Thailand: Application of the .
Theil Index to Income Inequality," World Bank working paper, DRC
Series B-2, July 1976a.

Chiswick c. U.,,"A Procedure for Estimating Earnings of Unpaid Family
WOrkers," Development Research Center,. World Bank, Washington D, C._;_
Working paper Series B-3, November l976b. B

DANE (Departamento Administrativo Nacional de. Estadistica), Boletin 1%f"h
Mensual de Estadistica, No. 27, September 1974 -

Fei, J.C.H. and Ranis, G., "Income Inequality by Additive Factor Comrnnent
Economic Growth Center, Yale. University, Center Discussion Paper No. 201
June, 1974. P - , :

Fields, G.S., "Private .and Social Returns to Education in:Labor Surplus
Economies," Eastern Africa Economic Review, 4 1, -June, 1972. .

Fields, G.S., "Education and Economic’ Mobility in Colombia," Econc
Growth Center, Yale University, Center Discussion Paper No. 237, September
1975. , ~

Fields, G S., "Decomposing LDC Inequality," Economic Growth Center, Yale
University, Center Discussion Paper, forthcoming, 1977. :



68~

. Fisher, R.A;, Statistical Methods for Research Workers, Seventh Edition
- Edinburgh: Oliygr;and,Boyd,‘lgggg

‘Fighlbw,kAlbert;'"Braiiliﬁﬁjéiiefﬁistribution of Income,” Amer. kcom. Kev.,
}“362:2,.May‘1972,fpp;;39;f402

Fishlow, Albert, "Brazilian iﬁcoﬁe>Size Distribu:ion—-Ahothgr Look,"
~Dados, 1973, IIf~pp.-10-80; : : :

Fr{edmhn, M., A Theo’ vof the Consumption FuﬁcthH; Nati6na1 Bureau of EconomicA

;“Research, Princeton N.J.: Princeton Univerg@;y_Press, 1957.

c_rasv.i:ul, F.A., An Introduction to Linear Statistical Models, New York:

B MéGrawyﬂill, 1961, Vol. I.

.Gfiiléhés, Z., "Waées of Very Young Men," Journal ofVPoliticélwﬁcbnomys 84:4,

Hanoch, G., "An Econdmié‘AnaiYsis of Earnings and Schooling," Journal of
Human Resources, 2:3, Summer 1967. : _ - :

Hanﬁshek, E.A., "Regional Differences in the'Strﬁcﬁure of Eérnings
Review of Economics and Statistics, 35:2, May 1973, pp. 204-213.

Heckman, J. and Polachek, S., "Empirical Evidence on the Fuhgtf\nal Fptm
of the Earnings-Schooling Relationship," Journal of the Ame:.can Statistical
Association, Vol. 69, June, 1974, pp. 350-354, :

Klevmarken, A. and Quigley, J.ﬂ., "Age, Experience, Earnings and Inveggments
in Human Capital,' Journal of Political Economy, 1976. ‘

Kugler, B., "Influencia de la Educacién en los Ingresos del Trabajo: El
Cao Colombiano," Revista de Planeacidn y Desarrollo, Vol. VI, No. 2, 1974,

Kuznets, Simon, "Economic Growth and Income Inequality,"*Amgr:‘Econ.ngv.,

March 1955, 45:2.

Kuznets, Simon, "Quantitative Aspects of the Economic Growth of Ngtiohs:
VIII, Distribution of Income by Size," Economic‘Devel;'and'Culturall

Change, 11:2, Part II, January 1963. i

Kuznets, Simon., "Introduction: Population Redistribution, Migration and
Economic Growth," in Eldridge, H.T. and Thomas, D.S., ed., Population
Redistribution and Economic Growth, American Philosophical Society,

Philadelphia, 1964.

Langoni,C., "Distribuicao da Renda e Desenvolvimento Economico dotBrasil."
Estudos Economicos, October 1972, pp. 5-88.

Langoni, Carlos G., "Income Distribution and Economic Development:
Brgzilian Case," Econometric Society World Congress, August 1975.

' Mincer, Jacobd, SchoolingI Experience and Earnings, New York: .Columbi:

~ University Press, 1974. - o LA

. Mufoz, J. J., "Colombia: Educacion, Poblacion 'y Productividad Hhm&ha;"‘ih
Population Growth and Human Productivity, (ed.) H.J. Carvajal, Center
for Latin American Studies, Gainsville, Florida: University of Florida

Press, 1976. '



;69.

Musgfoye;,rt,"?UrbanﬁﬂopSehold*income?and ConsumptiOnVPaﬁtérdé31Q;L3Fit
America:’ A'Comparative Analysis of Colombia, Paraguay,: Peru, and: "
Venezuéla," Washington, Brookings Institution, mimeo, June,'1974.ﬂ 

Nelson, R.R., T.P. Schultz, and R.L. Slighton, Structural Changé*inyF
a Developing Country: Colombia's Problems and3Prosgects;ﬂPrin;et9n

N.J.: Princeton University Press, 1971.

Potter, J.E., Ordofiez, M. and Measham, A.R., "The Rapid Decline in:: .
Colombian Fertility," Population and Development Review, September .
and December, 1976.

Prieto, R., Estructura del Gasto y Distribucion del Ingreso Familiar
en Cuatro Ciudades Colombianas: 1967-68, Centro de Estudios sobre
Desarrollo Econémico, Universidad de Los Andes, Mayo, 1971.

Pyatt, G., "On the Interpretation and Disaggregation of Gini Coefficients,"
Economic Journal, Vol. 86, June, 1976, pp. 243-255. -

Rosenzweig, M. and Morgan, J., "Wage Discrimination: A Comment,"
Journal of Human Resources 9:1, Winter, 1976, pp. 1-7.

Scheffe, H., The Anaiysis of Variance, New York, Wiley, 1959,

Schultz, T. Paul, "The Distribution of Personal Income: Case Study of

iggsNecherlands," unpublished Ph.D. dissertation, MIT, Cambridge, Mass.,

Schuitz, T. Paul, ”Secular Equalization and Cyclical Behavior of Income
Distribution," Rev. of Econ. and Stat., 50:2, May 1968,

Schultz, T. Paul, Population Growth and Internal'Migration in Colombia,
R-5765, Santa Monica, CA: The Rand Corporation, July 1969,
Schultz, T. Paul, "Determinants of Internal Migration in Venezuela: An

Application of the Polytomous Logistic Model," paper presented at the
Econometrics Society World Congress, Toronto, August 1975.

Schwartz, A., "On Efficiency of Migration," J. of Human Resources,
April 1971, 6:2, 193-205. ‘ o

Selowsky, M., "El Efecto del Desempleo y el erqimigntq 30bre~ia, o
Rentabilidad de la Inversién Educacional: Una Aplicacién a Colombia,
Revista de Planeacién y Desarrollo, Vol. 1, No.'z;jJuly, 1969ngp.¢§-

Snedecor, G.W., Calculation and Intérgretatibn of Analysis 6ffVériéndé;

Ames Iowa, Collegiate Press; 1934.

Swamy, 5., “Structural Changes and the Distribution of Income by Sizei
" The Case of India," Rev. of Income and Wealth, 13:2 June 1967, pp. 155-174.




~70-

ITufnham, D., The loyment Problem in Less Developed :Countries: -A . e
Review of Evidence, Employment Series No. 1, OECD, Paris, 1971, . .-

Welland, J D., "Cognitive Abilities, Schooling and Earnings’ The |
Question of Functional Form," working paper 76~14, McMaster Univer-.
sity, Hamilton, Ontario, Canada, November 1976.

w1111amson, J., "Regional Inequality and the Process of National De-
velopment: A Description of the Patterns,' Economic Development and

Cultural Change, XIII, 4, part II, July 1965.




-71-

Table A-1

MALE AND FEMALE AVERAGE MONTHLY INCOMES BY AGE GROUPS
WITHIN DEPARTMENTS AND BY EDUCATION (in Pesos)

. MALE  FEMALE
DEPARTMENT/ - Education - ' Edueation

AGE GRGUP'~ NONE PRIMARY SECONDARY HIGHER  NONE _ PRIMARY _ SECONDARY  HIGHER'

Antioquia R ¥ R AN ¢
10-19 - 511 505 782" 3133 361 530 990 . = -=
(544)  (1598) (351) (3) (35)  (46) (19 - -
20-24 585 748 1398 3050 602 704 1421 - 268:
| (401)  (1561) (872) (79) (21) (309  (s59) . (5!
25-29 802 - 928 2099 5918 388, 739 1 369
| (374)  (1416) (724) (166) (21) (252) S
30-34 691 1206 2986 8292 408 - 794 21 367
(319)  (1287) (471) ~ (140) (22) :(218) (197) (2t.
35-44 775 1469 4156 10783 528 960 2337.. 4031
(731)  (2197) (626) (133) °~  (58)  (304) (181) (18)
45-54 - 833 1505 5182 11943 575 882 2047 4750
e (552)  (1484) (331) (63) (36) - (162) (96) (2)
55-64 736 1277 5058 10422 421 . 714 3005 -
(320)  (711) (151) (36) (19) (57) (24) -
65 and 625 1041 6084 8300 245 1277 2976 -
Over (188):  (288) (40) (9) (11) (16) (5) -
Atlantico ’ e . _ , _
10-19 476 654 986 - 1000 656 543 1019, 1860
(74)  (239)  (80) v a8 (s (87) ),
20-24 724 959 1416, 2397 . 416 734 1204 1970
: (71)  (405) (290) (39) (M (145)  (246) @35)
25-29 768 1099 - 2024 4330 513 647 - 1510 3030
| (10)  (375)  (261) (70) (® (D 129 (33)
30-34 619 1396 3387 7239 360 1136, = 2371 4000
| (54)  (322) (226) - (65) (12) . (60) (72) (&)
35-44 864 1526 © 3590 10858 60 © 1042 2223 5019,
X (146) (539) (311) (61) (i8) (98): . (100)
45-54' 1303 1856 3462° 10016 852 1034 - ' 2285
L (79)  (445) (162) (38) (19) (62) (35)
55-64 " 1028° . 1823 4343 8730 490 83 2471
R (60)  (180) (79) (20) M @) (@ (2)
65 and 603° - 1654 3301 10000 513 793 2750 e
Over (46) (65) (25) (1) ) (7)o i (2) Rtor
Bogota, D.E. | . S
10-19 408’ 627°7° 938 1423 299 0 434 913 1712 -
() @9, (1) () (@) G (9 an
20-24 775" .938'1° 1532 3812, 346 6754 . 1405 2593
S (1) (1268) . (1316) (276) (26) . (560) . (1006) ((160)
25-29 818 1168 2264 6153 465 753 . 1886 3672
| (70)  (1295)  (1081) - (529) (30)  (438) - (656) (203)
30~34 925 1342 3372 8407 511 875 2433 4682

(89) (1282) (764) (381) (32) (342) (368) (80)
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45-34

65 ani
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Table A-1 (continued)

MALE

MALE - FEMALE
. Education .7 " Education S
NONE' PRIMARY _ SECONDARY HIGHER = NONE  PRIMARY _ SECONDARY _ HIGHER
1048 1694 4330 10593 669 979 2721 5014 -
(226)  (1964)  (1071) (487) (92)-  (579) = (454) (88)
1017.° 1824 5514 13126 564 - 1012 2485 4076
(15_?) (1198) (640) (249) (64). (2‘51) ‘ (206) (26).
1097 1789 5352 10395 729 1262 3196 4020
(86)  (474) (260) (109) - (19): (88)- (72) (5)
745 1398 4882 9086 983 © 804 2000 3213
(28)  (154) (64) (36) (17). (16) - (7 (4)
479 638 998 600 - 405 429 901 -
(143)  (189) (38) 2) (22) (51). (26) -
579 724 1589 4179 336 549 1314 2880
(130) (254) (132) (12) (12) (49) (91) (5)
759 1054 1720 5483, 483 684 1522 4121
(123)  (235) (125) (16) (11) (49) (71) ¢))
864~ 1098 2490 6473 527 873 1615 3417
(89) (177) (98) (19) (18) (33) (24) (6)
951 1356 2980 8478 400 709 1903 3153
(202)°  (355) (137) (22) (30) (69) (40) (6)
781 1362 3778 11009 593 711 2156 3772
(147) - (234) (68) (11) (16)  (35) (23) (3)
942 1416 2490 28300 823 691 1000 1805
(89) (115) (31) (2) (10) (28) (1) (1)
586 919 2319 1475 223 708 - 300 -
(55) (52)-. (18) (2) (8) (6) (2) -
232 266 801 - 205. 347 1030 365
(109) (492) (40) - (12) (80) - (26) (1)
3220 403, . 1433 3348 136.. 303 . 1364. 1500
(58) (411) (96) (9) (8 (47). (75) (4)
382" 679 1904 3591 . 204, - 390 . 1372 5340
(64) - (371) . (96) (9) (%) (38). (44): (5)
473 722 2931 6759 75 695 .. 2289, 4384
(81)  (u6)  (71) (16) . @, @) (5)
362 873 3586 6166 370 606 1520 2843,
(216)  (603) - (93).  (20)  (24)-  (46):  (29) (&)
364 955 - 3863 7586 2000 140077 1679 5000
(164) (391 . (52) an. an. Q9. (@ An)
338 690 2626 5221 2580 632 1525 -
(133)  (218) (26) . an. 6. @ -
244 671 3616 6645 62°° 150 883 -
(79) (82) (10) (4) (6) (2) (3) -
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Table A-1 (continued)

MALE -FEMALE
DEPARTMENT/ Education - “Edueatfon
AGE 3ROUP NONE  PRIMARY SECONDARY HIGHER NONE = PRIMARY ' SECONDARY:
Caldas . _¥ ~
10-19 478 500 - 661 - 238 393 1003, -
(94)  (485) (72) - (4) (60) (40)
20-24 633 691 1924 2689 150 678 1304,
(61)  (357) (131) (9) (2) (55) (110)
25-29 634 899 1954 5517 500 584 1723.
(66) (319) (119) (14) (2) (46) (71)
30~34 648 967 2976 5355 406 535 1743
(59) (296) (82) (19) (8) (33) (21)
35-44 716 1185 2879 9806 313 764 1781
(146) (537) (99) (27) (8) (64) (34)
45-54 964 1328 4146 15425 736 676 1925
(124)  (399) (53) (8) (9) (38) (19)
55-64 780 1251 5062 10000 193 682 2668
(73) (180) (20) (5) (6) (6) (6)
65 and 680 1266 5493 5000 193 450 -
Over (42)°  (66) (9) (2) (3) (3) -
Cauca
10-19 276 300 675 - 126 394 911
(105)  (277) (11) - (5) (41) (7
20-24 417 497 1162 3725 374 449 1196
(69) (211) (51) (4) (8) (33) (44)
23=29 388 558 2089 4359 333 614 1476
. (48)  (197) (51) (15) (9) (19) (34)
30-34 537 692 2100 5244 258 524 1359
(54) (184) (43) 9) (6) (30) (23)
35-44 474 794 2607 7000 314 646 2085
~ (126) (335) (40) (10) (21) (33) (18).
45=54 387 913 2160 10652 436 546 2545
| (86) (205) (28)- (6) (16)  (24) (13).
55-64 421 701 1664 4302 309 356 1986, .
E (51)  (112) (8) (5) (13) i = Q@
65 and 467 769 938 5000, 246 133 1493,
over (34)  (43) (4) N N ¢ ¢
1ésya:r.'1 B ‘ | - )
10-19 832" - 643 1156 . - 581 3600 1356
gLy (98 (9 -- 9 @5 .12
Z0-24 ° 818 ' 958 1455 7500, 300 955 1504
25-29°° 1177 - 1060 1861 - 6538° " 248 633 1586
ST sy a23) (49) (1) 3 1) (12)
30-34 896 1265 4169 2429 624 724 3350
(43) (101) (30) (7) (8) (12) (4)

2757
(9
3957
0
2207
(4)
3600
(2)

1807
(3

3900
(25

4200

2

4620
(2)
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MALE
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lable A-1(continued)

Education

“FEMAL

E

- Education
NONE: i PRIMARY ° SECONDARY: HIGHER

R

45-54
35-64

65 and
Over
Cordoba
10-19
20-24
25-29
30-34
35-44
45-54

35-64

65 and
Over

Cundinamarca

10-19
20-24
25-29
J0-34
15{41
L5464

5 an
Over

15745w *

1086

(86)
726

(70)

846

(39)

1103
(15)

386
(201)

515
(191)

545
(121)

487

(133)

611
(256)

729
(186)

562
(118)

1879
(62)

332
(148)

448
(118)

536
(106)

572
(111)

546
(286)
523
(232)
611
(197)

516
(115)

1396
(158)

1393
(114)

1992 .

(41)

633
(6)

463
(256)

618

(271)
896

(198)

894
(175)

1033
(275)

1213
(168)

1168
(69)

1167
(34)

375
(712)

529
(581)

797
(529)

775
(504)

927
(890)

929
(642)

. 1084

(344)
878
(108)

3627

(31)
3272,

25y

2360

(5)

738
(4)

1029
(16)

1169
(62)

3147
(57)

3059
(42)

2783
(64)

4545
(30)

5578
(17)

2400
"(6)

940
an

1360
(137)

1670
(120)

2179
(98)

855

131)

296
(78).

084

(37)1

365
(17)

9817
(3)

15000 .

(1)

2600 .

(1)

3000
(1)

1750
(4)

8086
(5)
6938
(8)
8215
(12)
7660
(10)

4850
(4)

2760

(10)
4565.
((26)

&

3478

(23)
8375
(18)

5899
(14)

(9)

8767
(3

664
(11)

500 .
(5)

550
(8)

200
(1)

149
(18)

531
(16)
487
(9)
250
(8)
445
(31)
290
(19)
563
(5)

425
(6)

228
(9)

167
(3)

467

(6)

341
(9

372
(29)
771,
(22)
881
(10)

262
(12)

1047
(18)
600

(7)
839
(3)

359
(43)

387
(35)
630
(24)
716
(23)
871
(21)
1153
(14)
1100
(3)

500
(1)

360
(91)

497
(79)
683
(46)
736
(35)
. 906
- (68);
931
(43) .
. 591
(15) .

616
(7)

2250
(7).

3633
(4)

1200
(2)

6000
(1)

1021
(20)

2486
(63)

1566

(29) -

1756
(16)

4588
(13)
2210
(6)

1954
(5)

2580
(5)
2814
2
1955 .
(7)

-——

4200
(1)
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Table A-1 (continued)

. MALE “PEMALE
DEPARTMENT/ ‘Education " "Education

AGE GROUP. _ NONE PRIMARY SECONDARY HIGHER  NONE .  PRIMARY - SECONDARY HIGHER'

Choco - - ‘ ' ‘ o ‘
10-19 94 332 1125 - 27 . 146 R
. (57). (41) %) - - (30) (8) - (2) Rt
20-24 209 380 1257 - 245 25° 15720 2040 -
(29)  (48) (23) -- @ a3y Q@) W
25-29 280 593 1793 3819 77 301 14007 . ee
(17) (39) (22) (2) ). an-. @s), ==
30-34 265 816 2409 10000 23 285 1128
(21) (43) (16) (1) 19) 9) (§)
35-44 332 815 1942 7782 63 291 2219 -
(63) (76) (15) (8) (49) (14) (10)
45=54 284 808 2158 2900 112 661 1296 °
(56) (53) (9) (2) (36) (5) (4)
55-64 266 963 1800 7000 194 300 2000 -
(40) (34) (1) (1) (23) 3) (3) -
65 and 285 1156 1500 —— 105 - L ‘ : -
Over (24) (25) (1) - (18) ~ - -
iuila '
10-19 326 385 975 - 176 388 805 -
(76) (259) (28) - (5) (40) (35) -
20-24 762 579 1567 3443 583 549 1258 4375..
. (62)  (216) (67) (7 (3) (29 (65). (®)
25-29 498 750 - 2366 4911 243 538 . 1516 2867
(53)  (231) (65) (11) (3) (18) . (37) (3).
30-34 647 - 835 = 2535 7258 264 413 1697 -
1 (62)  (221) (36) (9 (5). (14) (23) -
35-44 . 735 1095 4306 5664 451 1180 - 2108 ° 150(
- (156), . (371) (45) (7) . (9 (36) (17) e
45-54 731 1250 3316 8285 951 - 1454 2011 - o=
1 (12§) o (219)- (28) ] 9 (7) (18) (13) ==
55=64 1532 1234 2056, 13080 594 - 531 1500 -
(85).  (120] ). (1) . ® Qo (10): ==
65 and 499 1053 3333 4150 117 500- 825 -
Over (42)  (44) 3) 2. . 3 (W @)y -
a Guajira ‘ v SO ¢ - AR
10-19 722 774 1260 , ~— . 230 445 1933 Sites
, (€] (44) (5). " = Q) (17) D). R En
20-24 686 859 2108 . 3000 3000 475 1666 ==
Soan 6y @) W @ (® @) -
25-29 - 868 1595 2683 5333 670 859 . 2011, 3500
(11) (47) (32) (3 (2) )] (10) Q1
30-34 976 1534 3024 5333 1150 1387 1759 -

L17)... . (3% A NA o 01) (2) 4 I A\ Y Q). e
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Table A-~1 (continued)

 MALE FEMALE

Education .." . Education

- DEPARTMENT ~ NONE _ PRIMARY SECONDARY HIGHER ., NONE _PRIMARY  SECONDARY ' HIGHER

35—44 795 2880 3375 12000 “ 438 786 2108 -

(20) (70) (24) () (2). (7) (9) -
45-54 585 1316 3600° 15500 247 836 1982 -
SRR (14) (33) an.. (@) (3) (5) (4) -
55-64 1875  1207°  3023" - 200 - - -
12 @y (4): - @ - - --
65 and 690 1567 3750 - 900 - 1500 -
Over G e @ - @ - (1) -
Magdalena : : S ‘
10-19 514 633 930 - 190 327 1100 -
(149)  (111) (21) - (5) (23) (16) -~
20-24 605 784 1329 1700 601 453 1345 1800
‘ (103)  (188) (71) (4) (8) (18) (61) (1)
25-29 714 864 . 1691 - - 4480 313 1344 1711 4030
(87) (184) (58) (5) (4) (12) (39) (2)
30-34 683 996 3196 6486 697 669 2173 5000
(95)- (141) (54) (7) (6) (16) (26) (1)
35-44 862 1411 3239 8260 473 1172 1691 3067
(168)  (247) (84) (10) (13) (32) (35) (3)
45-54 771 1351 3395 7156 440 895 2591 5500
(105) (154) (46) (11) (9) (16) @) (2)
55-64 749 1086 4193 6286 183 1775 2046 -
U (76) (64) (18) ) (4) (4 (1) -
65 ‘and 927 2424 2339 - 200 900 1700 -
Over (33) (41) (10) -- (1) (6) (2) -
Meta '

10-19 454 517 865 - 250 425 1120 -
. (34) (146) (30) - (2) (22) (17) -
20-24 602 810 1633 - 250 730 1466 1700

: (22) = (139) (52) - (2) (23) (40) (1)
25-29 721 1013 2800 ° 3900 483 593 1757 4400

. (34) . (138)  (55) (5) (3),  (15) (19) (2)
30-34 530 1271 2960 9640 250 1030 2036 -

- (37) (u23) 37, (10) @5 (10Y; (11). -~
35-44" 817 1216 2993~ 5507 1269 1002 1553 -
o a5 @3 (2) (6) n @2 (10) o=
45-54 792 1591 7984 7000 267 2061, 1860 5000
T e ey (3) G oan’ @
55-64° 126 1576 2629 -0t 3. .. h et 5ogp
S 29  wn . ay 2y =T L ‘(13
65 ‘and 91 " 778 9000

" Over. (22Y: 1y pan
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Table A-~1 (continued)

" FEMALE

) Education
NONE __PRIMARY SECONDARY  HICHER

1811
(9)

4926
(18)
6757
(13)
6627
(9
8612
(7)

6000
(3)

3557
(10)

4860

7332
(12)

8544
(18)

7771
o)

6190
(6)

2458
(1)

"000
(1)

986

723
(14)
700
(2)

"MALE
DEPARTMENT/ - Education
AGE GROUP _ NONE _PRIMARY SECONDARY HIGHER
Narino | '
10-19 242 242 665
| : (129)  (517) (27)
26-24 295 392 1158
(97) (422) (84)
5-29 319 446 1531
(108) (384) (62)
30-34 327 571 2392
(103) (319) (38)
3h=44 672 849 2595
(208) (550) (70)
4:5=54 363 589 2337
(141) (367) (46)
535=64 319 503 4287
132) (237) (19)
65 and 285 402 1427
Jver (62)°  (111) (3)
Norte de Santander :
10-19 413 353 701
(182) (422) (54)
20-24 413 657 1376
(105) (362) (103)
%3-29 545 821 1882
(98) (327 (93)
10-34 507 864 3017
(76) (275) (72)
35-44 605 1218 3866
(219) (468) (91)
45=54 621 1354 2805
: (147) -~ (286) (41)
:5-64 541 1156 4562
v (108)  (160) (22)
65 and 464 767 2160
Over' (59) -~ (71) (5)
Quindio ' o
10-19° 4000 459 577
I (26)° (235)°  (44)
20-24 - 464 640 1302
S @t oar (0)
25-297 6137 93 2095
e (57
30-34° 575 Y40 1271 2821
S @8y (132) a2y

(18)

(10)

203
(18)

373
(15)

224
(9

147
(16)

246
(39)

165
(36)

237
(17)

106
(23)

250
(10)

243
(10)

250
(5)

292
(6)

441
(15)

487

(8

252
(13)

183
(4)

213
3)

285
@
350

©®

1350

()

. 2024

175
(131)

245
(89)

344
(66)

449
(54)

396
(100)

807
(79)

248
(32)

487
(10)

429
(78)

552
(47)

588
(47)

493
(27)

737
(53)

723
(31)

(7

410
(5

360
(30

573
(32
512
(23
526
ar.

973, -
(21)
1389.
(55)

1502
(37

1935
(30)

1842
(24)
1245
(8)
2488
(8)
400
(1)

793
(42)

1235
(88).

1609
(s7)

1863
(27)

3222

- (35)

1475

- (16)

1500
(5)

2400,
*‘(?)

626
(29

11717

ny

1562
(29)

2220

(19)

3250
(2)

3141
(8)
3436
o
4750
(2)
3500
(L

s,

S
2085

2980
(7).

3650
+(2)
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Table A-1 (continued)
MALE FENALE,
» } Education Education , :
_ DEPARTMENT 'uoun' PRIMARY SECONDARY _ HIGHER 'NONE PRIMARY ~ SECONDARY * HIGHER
35-44 628 1325 3422 8718 248 519 1952 5750
| (65)  (244) (65) an (12)  (38) a8y @)
45-54 1752 1729 3380 13000 59 606 3357 -—
o (58)  (167) (50) 4) ) ae @) -
55-64 620", 1349 3689 40000 483 542 -..850 -
' (30)  (88) (18) (1) (3 (6 @ =
65 and 456 1324 950 - 400 == el -
over (21)  (37) (4) - (1) - ot
Risaralda | L
10-19 516 488 848 1200 412 552 962 -
- (48)  (312) (65) 1) (5) (64) (43) -
20-24 641 727 1316 3500 325 668 1131, 3992
(40)  (264) (103) (7 2) (66) “(81): (9).
25-29 676 1112 1944 6152 190 709 1136 - 3389.
(33)  (224) (110) (18) (2) (63) (49): 9)
30-34 697 ° 1173 3238 6323 423 1135 1696 4880
(53) (220) (59) (19) %) (35) (19). (5)"
35-44 699 1429 4470 8515 593 810 1802 ©2950.
(93) (350) (94) (10) (8) (57) (25) (2)
45-54 764 1344 3584 9003 556 1424 1838 -
(63) (271) (43) (9) 9 (32) (11); -
55-64 714 1536 2714 5500 - 1625 4000 -
(45)  (136) (21) (2) - (10) (1. -=
65 and 552 1069 6950 - - 200 1800 -
over (21) (63) (10) - - (2) (1);; -
Sancander '
10-19 " 314 336 683 - 214 332 azo -
(186)° (751) (91) - (21)  (172) (105) “
20-24 391 664 1509 1367 323, 633 1211 2325
: (131) (624) (190) '28) (17)  (114) (204) as).
25-29 444 784 1957 1901 325, 652 . 1491 3879
(159) (540) (185) (34) (18)  (95) (99) (18)
30-34 508 1080 3488 6832 WL .. 79 2044 3630
©(138)  (502) (125)  (40) (19)  (66) (68) 3).
35-44 532 1194 3973 . 8734 315 . 794 2087 5450,
o (327) "(891) (166) " (37). (51) j(;pa){ (74) )
45-54;, 513 1533 4128 9189 344 . ,726 1761, eée
| “ (313) (532) (77 . (18) (32). - (54) (21); el
55-64 514 . 1084 4376 - 10000 294 ... 1043 1955: 5600.
[211);;(262) “wy: (;5) (22) 12): (1)
'65. and 456. 981 7507 3soo . 133 PL,1055A‘ 589 . '
over (115) '+ (104) (12); (L) (7). (14) . (2)
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Table A-1 (continued) ..

MALE | FEMALE
Education S © . Education

'DEPARTMEVT  NoNE _PRIMARY __ SECONLARY Hrcutn_f“*-nonﬁv PRIMARY SECONDARY - HIGHER'

Sucre i ;wvgw
10-19,'“ :u3734A' 448 1425
o e o (12)

530 717 2098
: 93) (35)

- (14) - (14).
.;1330‘
:231575
;gi(la)é
1733
gi‘(3) . ‘
2574 j;:_:
- (6 -
1900 ""'
A -

639 905 2752
St (59) ,(84)} (34)
j-;30434;}]-%,6247 9427 2963
o e es) (33)
~,3 -44§fj';‘564f 931 2682
- o) ay (30
45 54;:( 649 2416 3138
a0y (83) (20)
55-64’*14;5622f 11565 1749
“ *”?*4(551] (44) - )
65 and 795 1268 5270
over  §f¢f(35) (19) (6)

Tolima o e i =
10-19 384 431 - - 837 == 348 . 339 797 -
oo (e3 (e7) (66) 3 (36) - (62) ik
20-24 © - 483 608 1338 3011 - 44 479 1354 2867
S (0 @) Q22 M @) (59 (129) (3)
25-29 629 850 12032, 4778 397 675 1539 2025
(93 (358) (102; @y e @ (3 )
. 30-34 61 11035 3580 5730 233 7280 1707 2698
S aoe) (34 (79) @2 (e - (34) (2)
“35;44., 918 1208 3727 9797 339 2022 4133
k2 @51 (579) (u15) as): (2. . (39) ©)
s‘as-sa 8% 1320 2901 23033 406 1738 —
G 9 (68) . L9y -
‘ 3890° 16485
@3 (4)
4363 i
1:(lo)

55-64

f[65 and
f{over




 DEPARTMENT

Table =1 (continiiad) "

MALE
‘Education
NONE - PRIMARY SECONDARY

 PEMALE

"Education

* 'NONE __ PRIMARY

SECONDARY

_HICHER

Valle
10-19

 20-24'

25-29

55-64

65 and
oo .

over

:;¥f(139)‘
7290
o »;(181),.f
787
. (313)

427 525 890 "59‘1500
(263) (12500 (383 | (3)

637 © 868 . . 1360 3287

@ aiey T 6

5874
- (126)
. 8426
" (120
“11955f
- a2
12215
(64)
10243
(28)

’8592
’(12)

5920

669
(173)

630

HIGHER

_221fi7 478

(1) (261)
472 . 64l
a3 @)
638 . 8o
@) i)
459 .
(26)

(46)f,;

350 1185
@as)  @n

327 1441
» e

. 85§~ Q
”jf(ZOﬁ)]

470 1035
G

5240

972
(244) o

1295 -
(476)

1899 .
- (265)
1963
sy
- 2483

(177)

2748

(65)

2594

Qo)
2450

2)

1986
(7)
2630

- (52)

3968

‘(44)

‘4608
:(16)

- 6952
(15)

3219
(5)



