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ABSTRACT

Various economists have pointed out several socio-
economic factors which are alleged to have importance in
the rise in educational enrollments. These factors include
the ability of the educational system to produce an increased
supply of teachers, the increasing level of gross domcstic
product, the increcased entrance of female into the education-
al systems, rising retention rates in the educational systems,
the increasing process of urbanization in the Latin American
countries, and the increasing complexity of the production
process. An attempt was made to quantify these factors for
selected Latin American countries.

Since these factors are at best difficult to quantify,
the problem was simplified by assuming that there exists
an optimal teacher/student ratio which cach educational sys-
tem is trying to achieve. This optimal ratio is hypothes-
ised to be a function of real per capita gross domestic pro-
duct. Through these assumptions it became possible to de-
velop a supply function for tecachers in an cducational system.
Further the model developed to provide estimates of another
parameter, lamda. Lamda is the speed or the rate of response
an educatioral system makes in attempting to achieve an opti-
mal teacher/student ratio.

The demand for education was considcred to te a function

of the size of the population, the social customs of the
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socicety, and the ratc of return to the individual from in-
vestment in education. The return to education was conceived
to be a function of the out of pocket exprnses of the student
while he was attending school, and the expected increase in
earnings on the part of the student from his incrcased edu-
cational level. The expccted increase in earnings was assum=-
ed to be a function of the economy's demand for educated in-
dividuals, which in turn is determined by the degree of com-
plexity of the production process.

For purposes of analysis proxy variables were selected
to represent the factors determining the supply and demand
for educational places. The number of teachers and the level
of real per capita gross domestic product and the teacher/
studént ratio were chosen to represent thé supply of education-
al places.

The rate of growth of the school age population, the
rate of rural to urban migration, the sex composition of
enrollments, the education retention rates, and the percent-
age of gross domestic product produced in the manufacturing
sector were chosen to represent the factors determining the
demand for education.

Time scrics data was developed for enrollments and the
proxy variables in the selected countries. This data was
subjeccted to simple regression between enrollments and each
of the proxy variables in the seclected countries. Multiple
regressions were run using different combinations of the

proxy variables as indepcendent variables. In addition cross
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sectional regressions for a single year were run by convert-
ing the proxy variables into a per capita form wherever pos-
sible, and treating the sclected countries as a single unit.
Finally other statistical snalysis was performed through the
comparison of ratios, and rates of growth.

Two basic conclusion were reached in this study. Once
dealt with the general aspects of the operations and problems
of the educational systems under investigate, while the
other dealt with the problems of making long run projections
of educational enrollments,

It was established, but not conclusively, that there
exist optimal teacher/student ratios which the educational
systems in the selected countries try to achieve. In the
short run the teacher/student ratio is the basic mechanism
which the system uses to balance the supply of educational
places with enrollments. In the long run the educational
systens attempt to reach the optimal tecacher/student ratio
by Adjusting the stock of teachers to enrollments. The
ability of the educational systems of the selected countries
to achiecve optimal teacher/student ratios has not been out-
standing due to an inability to produce sufficient quantities
of tcachers. 1If these countries and other countries in sim-
iliar situations expect to achieve optimal teacher/student
ratios they must pay morc attention and devote more resources

to the portion of the cducational system which produces their

countries tecachers.
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It was established rather conclusively that educational
planners must consider many socio-economic variables in long
run projection of cnrollments. Particularly important in
long run projections of enrollrents are the expected changes
in the level of the per capita gross domestic product, pos-
sible increased proportions of females entering the education-
al system, the increasing complexity of the production pro-
cess, changing retention rates within the educational system
and possible changes in the rural/urban population distri-
bution. In the selected countries changes in each of these
factors were found to effect long run enrollmentvlevels.
Projections of enrollments which does not take into account

these factors will likely prove to be quite incorrect.
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CHAPTER 1

Summary and Conclusions
I. Statement of the Problem

Since the mid 1950's economic growth has been an im-
portant social goal for virtually every nation in the world.
In the countries of Latin America, the concept of economic
growth is intertwined with national honor and glory. Latin
American countries have been and are today actively seeking
ways in which economic growth can be continued or stimulated.

It has become increasingly clear in the last tweniy
years, not only in Latin America but throughout the world,
that the education of the labor force and the entire popu-
lation of a country is an important factor in the process
of economic devclopment. The experience of the United
States, the Soviet Union, and Western Europe has in effect
scrved notice that rapid long run economic growth is simply
not possible if there is not adequate investment in the
process of ecducation. 1lations simply cannot develop an in-
dustrial economy if there does not exist a labor force with
a skill level sufficiont to operate in such an environment.

Most Latin Amecrican countries are persuing the goal of
economic groch through the use of governmental planning
and control of the arcas which they deem to be critical to
the procesé of cconomic development. In nearly every in-
stance, the process of education is considered to be of

great importance to the process of ecconomic growth and the
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national government is a major factor in the allocation of
resources to cducation., By controlling the allocation of
resources to cducation, cconomic planners atternt to con-
trol the output of the educational system. Control of ed-
ucational output is attempted in two phascs, by influcncing
the number of individuals entering the educational systen,
and then by influencing the students to follow particular
lines of study.

If the process of cducation is to be carried out under
the unmbrella of a democratic or semi-democratic political
process, educational planners and cconomic planners must
work within certain social constraints. They cannot force
individuals above the legal school age to attend school
(and in some cases cannot even cnforce conpulsatory school
attendance lavs) nor can they restrict school enrollments
to the point where there are large nurbers of individuals
who want accens to cducation but cannot have it. The ed-
ucational planncr nust trcad a fine line. He must allocate
a sufficient quantity of resources to education to assure
the potential of economic development without overinvesting
in cducation. At the same time he must recognize the de-
sires of the pcople of his country for education.

While onc is tempted to discuss the “Latin American®
educational experience, there are in fact as many “Latin
American” educational experiences as thore are countries

in Latin America, Pach country is in a different stage of
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ccononic/demographic development and the expansion or lack

of expansion of the cducational system at least in sonme way
relates to this development. From the period 1955-1965,
various Latin American Countries experienced a wide rante
of rates of growth in their educational systems.. One of the
purposcs of this paper is to examine this period of growth
and to determine what cconomic/demograrhic factors were fac-
tors in the growth of educational systems in Latin America.
Various economists have pointed to several socio-eco-
nomic factors which are alleged to have importance in the
rise in cducational cnrollments. These factors include the
ability of the cducational system to produce an increase in
the supply of tcachers, the increcase in the level of gross
domestic product, increcasced in the entrance of fecrmales in-
to the cducational systems, rising retention rates in the
educational systems, incrcasce in urbanization in the Latin
Ancrican countries, and the increase in the complexity of
the production process., If the effects of these factors
can be determined and, quantified, the cducational planner
will be in a much better situation with regard to the long

run planning aspects of the growth of the educational sys-

tem,



II. Hypotheses

In order to measurc the effect of the various social
and ccononic factors effecting cducational enrollments in
Latin Amecrica the following hypotheses will be tested. -

I. Each country has, for each level of education
optimal teacher/student ratio it is trying to achieve.

II. The teacher/student ratio is a positive function
of per capital gross domestic product.

I1I1I. The chief determinent of the level of education
enrollments in any given time period is the level of enroll-
ments of the previous period.

IV. Levels of educational cenrollrments are directly
related to real per capita gross domastic product.

V. The increasing percentage of female enrollment in
an cducational system lcads to increcased educational en-
rollments,

VI. As the production process of a country becomes
more cormplex as represcnted by the percentage of gross
dorwstic product produced in the manufacturing sector, ed-
ucational c¢nrollments riso,

VII. A3 retention rates within the educational system
rise, cducat.onal enrollments rise.

VI1I. The greater tho por capita income of a country,
the greater the proportion of enrollments to school age
population,

IX, "The moro urhanizod a country becomes, tho qreat-

er the proportion of cnrollments to school age population,
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X. The grcater the ratio of tcachcrs to school age

population, the grcater the proportion of enrollments to

school age gopulation.

III. Summary

To test these gypotheses scven countries representatives
of Latin America were chosen. The countries were Argentina,
Brazil, Chile, Colombia, llexico, Peru, and Venczuela. They
were sclected for scveral recasons. These counfries made up
the bulk of the population of Latin America. They were the
rclatively most developed countrics but were certainly in
different stages of cconomic develonment, In addition they
had developed fairly comprchensive data series concerning
their ecducational systems.

Initially the relationship between cconomic theory and
cducational and cconomic development was' investigated. Par-
ticular emphasis was placed upon the relationship between
cducational planning and planning for cconomic developmoent.

A conceptional framework was developed as a basis for
discussing the supply and demand for educational places.

The supply of educational places was considered to be a
function of the quantity of goods and gservices a country
could produce or horrow and [ts willingness of the socioty
to fnvest in education, Thiy Is effected by thoe cuitomy
and the gaaly ot the soclety, nn& the rate of veturn on in-

L

vesdtient in wducation,
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Since these factors are at best difficult to quantify,

the problem was simplified by assuming that there exists an
optirmal teacher/student ratio which each educational system
is trying to achieve. This optimal ratio is hypothesized to
be a function cf real per capita gross cormestic product.
Through these assumptions it became possible to develop a
supply function for teachers in an educational system. Fur-
ther the model developcd to provide estimates of another par-
ameter, lamda. Lamda is the speed or the rate of response

an cducational system makes in attempting to achieve an op-
timal teacher/student ratio.

The demand for education was considered to be a func-
tion of the size of the population, the social customs of
the society, and the rate of return to the individual fronm
investment in cducation. The return to education was con-
ceived to be a function of the out of pocket expenses of
the student while he was attending school, and the expected
incrcase in carnings on the part of the student from his in-
creased cducational level. The expected increase in earn-
ings was assumed to be a function of the economy's demand
for educated individuals, which in turn is determined by
the dcgree of complexity of the production process.

For ovurposes of analysis proxy variables were sclected
to represent the factors determining the supply and demand
for cducational places. The number of tcachers and the

level of rcal per capita gross domestic product and the



teacher/student ratio were chosen to represent the supply

of cducational places. The rate of growth of the school

age population, the ratec of rural to urban micration, the
sex composition of enrollments, the education retention
rates, and the percentage of gross domestic product produced
in the manufacturing sector were chosen to represent the
factors determining the demand for education.

Time ser%cs data was dcveloped for cenrollments and the
proxy variables in the selected countries. This data was
subjécted to simple regression between enrollments and each
of the proxy variables in the sclected countries. Multiple
regressions were run using different combinations of the
proxy variables as indcpendent variables. In addition cross
sectional regressions for a single year were run by convert-
ing the proxy variables into a per capita form wherever pos-
sible, and trcating the sclected countries as a single unit.
Finally other statistical analysis was performed through the
coéparison of ratios, and rates of growth,

IV. RESULTS OF TiHk :;'ITI\’I‘IS'I‘IC:\L TLESTING
Lach of the hypotheses listed in Section 11 was tested

using data from the period 1955 to 1965,

The Existenco af an Optimal 'feacher/student Ratio

It was shown that for an optimal teacher/student ratio
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to make cconomic scnse that the rate of response, i.c., the

rate at which the system moves to the optimal level, (de-
noted by X ) must be between zéro and one. 1t was not pos-
sible to statistically ecstablish that the value of A was
between zero and onc for any country. It is interesting to
note however, that for virtually every country the estimat-
ed valuz of A fell between the values of zero and one, but
these values were not significantly significant. The fail-
ure of the model to conclusively establish the existence of
an optimal teacher/student ratio could lie in the quality of

the data and the limited amount of data available.

The Rclatiecnshin Between the Teacher/Student Ratio and G.D.P.

It was shown that in primary cducation there existed a
positive and significant correlation between the teacher/
student ratio and G.D.P. in Argentina, Brazil, Colombia, and
Mexico while there was a significant and ncgative rclation-
ship in Venczucla and no significant relationship in Peru.
In sccondary cducation Brazil, Peru and Venczucla had sig-
nificant negative relationships while Mcxico and a signifi-
cnat positive relationship. In higher education there was
no significant relationship for Arqgentina, Brazil, Peru,
and Venczucla while the rclationship for Colombia and

Mexico was positive and significant,



The Relationship Between Enrollments and G.D.P.

It was hypothesized that there exists a positive rela-
tionship between enroliments and gross domestic product, with
the exception of primary education in Chile, it was found
that there exists a significant positive relationship for all
of the countries testcd, Argentina, Brazil, Chile, Colombia,

Mexico, Peru, and Venezuela. .

The Relationshio Retween Enrollments and the Percentage of

Female Enrollments

It was found thag there existed significant positive re-
lationships between the two variables in primary education
for Argentina, Colombia, and Peru, while the relationships
were not significant in Chile and Venezucla. In secondary
education the relation was significant and positive for

Argentina and Venezucla, while it was not significant in Peru.

The Relationship Retween Enrollments and the Percentage of

Gross Domestic Product Produced in the Manufacturing Sector

It was hypothesized that there existed a significant
positive relationship between increasing enrollments and the
incrcasing complexity of the production process as represent-
ed by the percentage of gross domestic product produced in
manufacturing sector. It was found that such.; significant
relationship existed between the two variables in all levels
of cducation for Argentina, Colombia, llexico, Peru, and

Venczucla. In addition, the relationship was significant
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in Chile for both seccondary and higher cducation.

"The Relationship Betwcen Per Capita Enrollment and Per Capita

Gross Domectic Product

It was hypothesized that the size of the absolute poten-
tial school age population in rclationship to the per capita
wealth of a country was a critical factor in determining theA
level of enrollments. Cross-scctional regression analysis
confirmed that the richer a country, the greater the percent-

age of enrollments to potential enrollments.

The Relationshio Between the Percentage of Enrollnents and

the Rural/Urban Population Distribution

It was hypothesized that the rural/urban population dis-
tribution was an important factor in determining the level
of enrollments. Cross-sectional regression analysis estab-
lished that there is a negative relationship between the
ratio of rural to urban population of a country and the ratio

of enrollments to school age population.

The Relationship Botween Enrollments and FEducational Reten-

tion Rates

Very limited information was available concerning the
retention rates in the sclected countries. It was however,
found that thcre exists significant positive relationships
between enrollments and the retention rate in primary and

sccondary education for Argentina, Brazil and Peru.
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The Relationship Between Current Enrollrents and the Previous

Periods Enrollments

It was found for all countries that a very strong posi-
tive correlation exists between enrollments in any given tire
period and the enrollment of the previous period for all

levels of cducation for all of the seclected countries.

The Relationship Between the Percentage of Enrollrents and

The Teacher/School Age Population Ratio

- It was hypothesized that there existed a positive re-
lationship betwecen the proportion of enrollments to school
age population. Cross=scctional regression analysis showed
that a relationship exists between the two variables but the

relationship is in fact negative.

V. Conclusions

Two basic conclusions were 1cached in this stuldy. One
dealt with the gencral aspects ot the operations and prob-
lems of the cducational systems undor investigation, while
ihe othur dealt with the problems of making long run projec-
tions of cducational enrollments,

It was established, but not conclusivaely, that there
cxist optinagl teachurZstudant ratios which the educational
systems In the soluctud countrics try tao achiove. 1In the
short run the taacher/student satio is the basieo wechanism
vhich the systoem uscs Lo balanva tha supply of educational

jlacas with corollments,  Th thae loag vun thae educational
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systems attempt to reach the optinal teacher/student ratio

by adjusting the stock of tcachers to enrollments. The abil-
ity of the cducational systems of the selected countries to
achicve optimal teacher/student ratios has not been out-stand-
ing duc to an inability to producc sufficicnt quantities of
teachers. I1f these countries and other countries in similar
situations expect to achicve optimal tecacher/student ratios
they must pay more attention and devote more resources to the
portion of the educational system which produces their coun-
tries teachers.

It was established rather conclusively that cducational
planners must consider many socio-cconomic variables in long
run projecction of cnrollments. Particularly important in long
run projections of cnrollments arc the expected changes in the
level of the per capita gross domestic product, possible in-
creascd proportions of females entering the educational sys-
tem, the increasing complexity of the production process,
changing retention rates within the educational system and
possible changes in the rural/urban population distribution.
In the selected countries changes in each of these factors
were found to vffect long run enrollment levels. Projections
of enrollments which do not take into account these factors

will likely prove to be quite incorrect,



CHAPTER II
REVILCW OF THE LITERATURE

This chapter lays the framework for the analysis of the
causes of growth of cducational enrollment in sclected Latin
Ancrican and Central American countries. It examines the
place of education within economic thcory, and describes at-
tempts of economists to measure the contribution of educa-
tion to economic development. The concept of cducational
planning within the overall context of development planning
is investigated. Pragmatic problems of the devclopment of

educational systcems are discussed,

I. Economic Thcory and Education

Education and Economic Theory

The process of cducation is one of the major aspects of
the developnent of human resources. Economists with such di-
verse opinions as A. Smith, Thomas Malthus, David Ricardo,
Alfrcd Marshall, A, C. Pigod, Frank Knight, Clarence E. Ayres,
Benjamin lliggins, and . W. Schultz agrec that the quality of
human rcesources and thus cducation is an important factor in
cconomic growth., According to Adam Smith, the improvement of
the skill and dexterity of the worker was a critical factor
in the cconomic progress of a nation. In The Wealth of
Natfons, Smith wrote concerning ceducation that the “expense

is no doubt beneficial to the whole socicty and may therefore,

13
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without injustice, be decfrayed by the general contributions
of the whole society". 1

Within the systems of both Ricardo and Malthus, one
short run solution to the.improvement of the living condi-
tions of the populace was controlling the rate of growth of
population. Poth men favored education as a method of de-
veloping habits which would lead to the development of family
limitation, f

Malthus firmly put education into its proper context

of the causes which tend to generate prudential hab-

its, the rost c¢ssential is civil likerty, and to the

maintenance of civil,liberty, political liberty is

generally necessary.

During the pcriod of the writings of Alfred Narshall one
of the grcat dcbates concerning education was the question of
a technical education for the working class. Many individuals
held that the only cducation necessary for the working man was
a narrow, limited technical education vwhich prepared the work=
er to perform one job efflcicntly.3 NMarshall while agrceing

that a technical cducation was {mportant to the increasing ef-

ficiency of production, argued that the whole of society would

1lxddm Smith, The Wealth of Nations, ed. ¢.J. Bullock,

(New Yorkt  P.F, Colliur and Son Cﬁﬁbauy. 1909), p. 435,
2J0hn Vaizey, The Beonomien of Pducation, (New York:

The Free Press of Glumoe Tue., 1962), p. 19,

31pid,, p. 19,
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be benefited by a more general education of the work force.

Marshall argued that there existed many jobs in his present
day society that rcquired many years to lcarn to do adequate-
ly. Certainly, for a man to eﬁter-into these professions he
had to spend many years in a learning apprentiship. liowever,
he went further to point out that such jobs were becoming
fewer. “Some kinds of manual work require long-continued
practice in one set of operations,&but these cases are not
very common, and they are becoming rare: for machinery is
constantly taking over work that requires manual skill of
this kind."*

There are two types of ability, larshall argued, spe-
ciaiized ability, and general ability. Special ability is
the manual dexterity nccessary to perform specific activities
for specialized trades. General ability is a combination of

.general knowlcdge and intelligence which is the cormmon pro-
perty of all students. General ability is enhanced by cnvi-
ronment and cducation. [Lducation allows the individual to use
his facilitics in a more cfficient manner whether employed as
a workman or in other pursuits.s Marshall emphasizes the in-

portance of ecducation and in particular general education by

4
(London't Marvlllan and Co,., lqthT';:uAUb.
5

ll)id.‘ I)I). 207-2030
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saying:

Manual skill that is so specialized that it is

quite incapable of becing transferrcd from one

occupation to another is bccoming a less and

less important factor in production. Putting

aside for thc present the faculties of artistic

perception and artistic crecation, we may say

that what makes the workers of one town or coun-

try morce cfficient than those of another, is

chicfly a supcriority in general sagacity and

energy which are not specialized to any one oc-

cupationb

Pigou arqued that the developrent of human resources
was an important factor in economic development. Couching
his analysis in terms of marginal analysis, he concluded
that the marginal net product of resources invested in ed-
ucation was grcater than the rcturn to investrments in phy-
sical capital. This is to say that expenditures on the
hecalth and welfare of pecople will 1lcad to greater increases
in productivity then will an equivalent cxpenditure on new
capital creation.7

Frank H. Knight, writing in Risk, Uncertainty and Profit,

reccognized the ability of labor to improve its productivity -
over time through cducation, Becausce of the uncertainty of
the recturn to education, and the fact that education is pur~
sucd for other rcasons than profit, Knight was pessimistic
concerning the ability of the competitive system to ration=

ally allocate resources between investment in human and

6
7

ihid,, p. 206

vaizey, p. 42
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physical capital.8 In commenting on the investment in edu-

cation in his own time he wrote:

The fact that so many opportunities for the profit-
able investrmont of resources in the developrent of
hunan potentialities are neclected, and so many
wasteful investgonts of the same kind made, is per-
isting society.

In The Theory of Economic Progress Ayers describes tech-
nology as the driving force of cconomic development. Within
Ayers framework technoloay is "all human activities involv-
ing the use ot tocls, all sort of tools ...'.10 Technology
is neither tools nor human s!iill, but the activity of men
operating tools. A change in tcchnology is thz cemiination
of huran skills and tools in new ways. To Ayers economic

progress is dependent upon the reorganization of huran skills,

i.e., education.

«eessIn short, capital equipment will work anywhere.
But it will affcct the lives only of those who are
in direcct contact with it., 1t does not automatical-
ly bring cconomic developrment to a whole people.
Only education can do that ....The incdustrialiration
of Japan datecs, as everyonc krows from the Meiji re-
volution. What is not so '"idely appreciated is that
the Mciji revolution not only transformed the power
structure and the class system of Japanese society.
It was an educational rcvolution which brought lit-
eracy to the Japanese pconle and so a solid founda-
tion for the industrializition that followed. The
samc was truce for Russia.

aFrank H. Knight, Risk, Uncertainty, and Profit, (llew
York, 1965: Harper and Pow Publisher, Inc.) pp. 158-159,

I1bid.

10C. E. Ayers, The Theory of Economic Progress, {(Ncw York:

Schocken Books, Inc.), pp. vii.

11Ibid., p. xxiii.
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Higgins, stressing the fact that education is important
in economic growth, calls for trecatment of education as an
industry to which the principles of production theory may be
applied. The production of the education industry would con-
sist of trained and educated people and the input to this in-
dustry would be the intake of beginning students. These fac-
tors may be considcred as the "variable factors of production.*”
The "fixed factors of production"” would consist of the class-
rooms and trainecd teachers. Using these factors a production
function for education may be developed which could be used
to determine the conceptually efficient level of operations
of the educational system and in turn the optimal level of
students for any stock of educational capital.

Any socicty may choose within linits betwecn more

education and more of other comgoncnts of nation-

al income. Investment in education can always be

extended beyond the point where it will add still

further to productivity, mcasured in terms of other
goods and services. But cducation is also valued

as a consumers® good in its own right; an optimal

education program will accordingly involve more

investrwent in cducation than would maximize out-
put of other goods and services.l2

The Measurcement of the Contrihution of I'ducation to Growth

In the 1950°'s with reemergence of the field of econonmic
development and the advent of more sophisticated statistical

techniques and inproved mothodus of data handling, economists

12Uunjumin Hyging, Leonomice Develovment, (New York:
W. W, tlorton, Revisad vd., 19u8), pp. 437-440,
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began to try to measure the contribution of education to the
growth of gross national product in the United States. Es-
timates were made either on a macro or micro-cconomic basis.
The macro-cconomic approach attempts to relate direct changes
in the educational level with changes in the level of gross
national product. The micro-cconomic approach tries to cal-
culate the rate of return to the individual for his invest-
ment in education and then to relate this rate of return to
the growth in gross national product.

Theodore Schultz used the macro approach and based his
work on the proposition that "people cnchance their capabil-
ities as producers and as consumers by investing in them-
selves and that schooling is the largest investment in human
capital".13 To Schultz cducation is an important aspect of
econonic érowth for several reasons. Research done in educa-
tional establishments lcads to overall advances in knowledge
within the society. An cducational system discovers and cul-
tivates the capabilities of the children of society. Educa-
tion increases the ability of individuals to adapt to chang-
ing economic structure and job opportunitics which are always
associated with cconomic progress. In addition the education-

al system stands as a storer of knowledges and replenishes the

stock of professional educators.

13 rheodore w. Schultz, The Tconomic Value of Education,
(New York: Colombia Press, 1963), p. ix.
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In order to calculate the rate of return from investrment
in education, Schultz cstimated the incrcase in gross nation-
al product from the investment in education, and also the
cost of that education. For purposes of estimation and an-
alysis, he divided the cost of education into two parts. The
conventional cost of education was conceived of being conm-
posed of the direct cost of education, that is cost of the
services of tcachers, librarians and administrators, and the
cost of financing, building, operating and rmaintaining the
physical facilities for education. Equally important but
nore difficult to estimate was the loss of income brought.
about by school attendance. Every individual who attends
school gives up income he could have carncd if he had taken
a job rather than attended school. Schultz estimated the
cost of foregone income as approximately one quarter of the
total cost of cducation in 1900 and approximately forty per-
cent of the total coat of cducation in 1956.1‘

. Having developed an evatimate of the stock of cducation-
al capital, Schultz offered an vxplanation of how educat{on
affected the lahor force, and in turn the growth of Qross
natjonal product, e found that yoars of schooling campleted

per purson in the labor forcu rose from 8.4 in 1930 to 10,9

in 1997, sfmplo yate of growth of about | percent a year, 1n

Theodure Gehultz, "Capilal Youmation by Education®,

14

(Journal wf Folitical Beonowy, Valy 67, tae 6, 1900),
g 4,4 Y14, .
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addition the days which students actually attended school

rose

considerably betwecen the two periods. Adjusting the

years of schooling completed by attendance, Schultz found

that

to 10.43

the yecars of schooling completed rose from 6.01 in 1930

percent. Schultz then calculated the contribution of the

increase in schooling of the labor force in the following

manner:

The approach that I used rests on the estimate of
the investrent in schooling in people who are in
the labor force and the rate of return earned on
this investment. The first, exprcssed as stock of
capital in 1956 dollars, came to 180 billion dol-
lars for 1930 and to 535 billion dollars in 1957.
(A simple adjuctrment for trend indicates a stock
of 173 billion dollars in 1929). Thus, the in-
crecase in this stock of capital betwecen 1929 and
1957 comes to 362 billion dollars. It should be
noted that this approach allocates none of the
costs of schooling in thc labor force cither to
present or future consumption. These costs are
trecated as if all were solely an investment in
future carnings. Threce estimates of the rate of
return were attempted. The two lower rates come
to 9 and 11 percent. Applying these two rates

to the incrcase in the capital stock of schooling
of 362 billion dollars, I obtain slightly less
than $33 billion and $40 billion respectively as
the growth in national income from schooling. 1If
the national product incrcased $200 billion, this
additional schooling in the labor force accounts
for 16.5 percent or 20 percent of the total growth
depending upon whether the 9 percent or 11 percent
ratae of rcturn is employed,15

Edward Denison has put forth another mcasure of the

inportance of cducation in the process of cconomic develop-

ment,

By determining what proportion of the growth in gross

SSchultz, The Economic Value of Dducation, p. 44,

in 1957, a rate .of growth of slightly more than two
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national product from 1930 to 1960 could be statistically
attributcd to incrcases in the capital stock and the size of

- the labor force, and then subtracting this proportion from

the increase in gross national product, Denison calculated

a residual, This residual was the proportion of gross nation-
al product increcases which could not be explained by the in-
crcased magnitudes of the labor force and the stock of capi-
tal. The changes of the inputs of labor, capital and land
account for only 30 percent of the growth of real national
income, while the residual accounted for 70 percent.

Dcnison then calculates that annual average rate of
growth of the real per capita income at a rate of 1.6 per-
cent a year, which is equivalent to a 1.6 percent per year
increase in the average productivity of a worker. Denison
cenumerated the various factors which might cause this in-
crcase in productivity. The factors werc divided into two
groups, the increasec in total inputs, and the increases of
output per unit of capital. The increcases in inputs con-
sisted of those things which directly cffect the average and
marginal productivity of labor such as improved education,
length of the work week, composition and size of the labdbor
force, and increases in the stock of capital. Increase in
output per unit of capital included econonmics of scale, -ad-
vance of knowledge (synomynous with innovation) restriction

of efficient nethods of production, and the shift from ag-

riculture to manufacturing, The portion of the growth rate
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of 1.6 percent wvhich could be accounted by the various itens
was calculated by Denison.

The major contributing factors to the rate of agrowth
were found to be economies of scale, advance of knowledge and
education., TIconomies of scale due to increasing size of
national market was to account for .34 of the percentace
growth national product. This was corposcd of the portion
of the growth rates accounted for by increases in the size
of the national market, which is .27, and the propertion ac-
counted for by economics of scale due to the independent
growth of local market, which was .07. 1In order to calculate
the returns to cducation, Dcnison estimated wage CQifferentials
between men of different educational levels. He estimated
that 60 percent of £he wage differential is accounted for by
differences in education., On these bases he concluded that
.67 of the 1.6 percent rate of growth was caused v increases
in Lhe educational lJevel of tho labor force. The advance of
kndwledqu, which §8 a true restdual being the remainder of
the growth rate after all other factors have been accounted
for is ,58, From his study Denison concludes that since 1929
approximately 23 purcent of the total'growth of the gross
natjonal product of the Unjted States can be oxplained by in-

creases Iin thu uduCaliuna[ luval of thu laboy forcu.ls

161 guard v, Duniuun, Tha Bources of Veonomie vrovth in

The Unjted Etates and the ATCornabives Batove Us, (VoW vouk:
Comdiice tur beonoie beveloptant, 1062), Chap. 7 and 23,
bue aluu Bdwatd o bentson, LoAJG, RUUIHJVH atd J U Vailzaey
(cdse ), The Leopomics of baducation, (londons  St. Mayting Press,
1964), pp. 198-204, :
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Selowsky notcs that nost studics to determine sources
of economic gro.th have been carried out in the more devel-
oped countries. He attempts to analyze ihe contribution of
education to economic growth in lesser developed countries.,
specifically, Chile, Mexico and India. Turther he notes
that studics have attempted to mcasure the contribution of
education to econonic growth in terms of cffccts of increas-
c¢s in the education of labor force and have neglected that
part of the contribution of education that stems from main-
taining the overall lcvels of schooling of the labor force.
Sclowsky feels that thc neglect of this factor is a signifi-
cant bias and causcs substantial underestimation of the mag-
nitude of the contribution of cducation to economic growth.17

A group of economists have atternpted to mcasure the re-
turn to education on an individual basis. Working with a

sample of individuals such pcople as Bccker,18 Hansen,19 and

17Marcelo Sclowsky, "On the Mcasurcment of Education's

Contribution to Growth", Quartcerly Journal of Lcononics,
vol. 3, No. 3, (August, 1969), pp. 449=-463.

18Gary S. Becker, "Under-investment in College Education®,
American Fconoric Review, (Papers and Proccedings), Vol. 50,
Ho, 2, (May, 1960), pp. 340-~348,

19”. Lee llansen, “Rate of Return to Investment in School-
ing", Journal of Political Liconony, Vol. LXXI, No. 2 (April,
1963), pp. 130-142,
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20

Houthakker, and Mincer21 have attempted to relate ycars of

schooling with income. These cfforts have been muddled by
the inability to diffcrcntiate between other factors waich
. influence cconomic success and the effcct of additional years
of study. Such factors as intelligence level, motivation,
guality of instruction, family background, social standing,
and family wealth are extremely difficult to isolate and hold
constant during testing. While the results of all of these
studics are somevhat inconclusive, all show a rate of between
.8 to 12 percent average return.on a ycar of schooling, with
a much larger return to yecars of high school study than to
the clementary level.,

llorgan and Sirugoldin22 wore attempting to associate the
amount. of meney vhich a school systen sponds on a student per
yecar, and his carnings later in life. The increase in per
capita expenditure per student was considered to be an in-
vestoent §n education (an increaso in quality of education).
Respondents were classificd as to the level of education of

the head of the family, whether the family grew up on a famm,

10“. S, Houthoehker, *"Rducation and bncome®, Roview of

Veonurdes_ond Statisties, Volo 41, e, o, (thl“Jl). 1959,
Pt 22728,

21 Jacoh Bincer, "oa tha Job Praining; Cost Returns and
GIY lmpl)culluun ¢ Jonnnal ot rolitieal Eeonomy, Vole LAY,
‘”‘Io J' ‘J‘)‘)' ll). b' u"c

u.lmm.u Horgan and lomai ]l Sivaguldin, YKoetuin on Bduca-
Lian Jouvestie nt" . the dontial ot Politieal Uvonony, Vol. 7o,
(Hoverdsss , bubb), L, 100910797
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the sex of the head of the family, the race and the age of
the family head. The average hourly wage was computed for
cach group. Then the per capita expenditure per student on
educatioﬂAof the state in which the family head ;rew up was
regressed against the difference between the average hourly
wage of the subjects group and the subjects own average hour-
ly wage. The resulting regressions showed that differences
in state expenditures per pupil accounted for approximately

7 percent of the individual residual earnings differences.
The authors concluded that the margin of public investrent in
higher quality cducation pays for itself in higher individual
earnings in a ycar or two after graduation.

The gencral conscnsus of the economics profession re-
garding education can bc summarized. Education is an inmpor-
tant aspect of economic growth, Economists have had diffi-
culty in determining the cxact rate of contribution to eco-
nomfic growth of {investiwent in cducation over time, but all
studies seem to Indicate that the returns are relatively

hiQho

11, Education and Economie Planning

The Concept of a Dovoelopient Plan

In most undupdaveloped countiios of the world taday, ¢
fu an accepted fact that thae contval yoveviment will attompt
to plan al) or post of tha procuks of vieonomle development,

-

The goverpment will woarh on tha prablon for duve lopaent an
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many different levels. The following passage is an illustra-

tive description of how economic development planning is con-

ceptualized as in the cconomic literature.

A Project is the smallest unit of investrent activ-
ity to be considered in the course of programming.
It will, as a rule, be a technically coicrent under-
taking which has to be carried out, technically
speaking independently of other projects. Examples
of projeccts are the building of a factory, the con-
struction of a bridge or a rocaéd, the reclaimation of
a piece of land. 1 Preo-r-mme is a coordinated set
of projects. They will =2 located in the same coun=-
try or in sonme sraller goographical unit (state, pro-
vince, region, runicipality). They will also be
started in some scpecified period, which may be a year,
a five-yecar spvan, or some other peried. The degrece

of coordination in other respects may vary but the
projects will have been considered by some authority
with a view to coordinating them. An investment plan,
in this context, is something arrived at “"from above"®
through calculations referring either to the whole
cconory or to certain scctors in certain arcas. It

is not constructced by corbining projects, but de-
rived from the broad set development aims.23

The goals of cconomic development can be many and varied.

One of the central most goals of course is a rapid increase
in the material wealth of the country, but to many countries
development means more than this one goal. It means the be-
ginning of the process of erradicating ignorance, substitu-

ting men for machines, eliminating hunger and illness, and

extending cconoemic and political justice to all parts of the
society, Hecausu the goals of economic development are many

and varicd, they may conflict jn their 1mpluuwntation.24

23H1qgin5, Economtie bavalopment, p. 375,

24 0uin . Walinsky, The Planning and ¥secution of Poo-
nomi e Developrent, (e Yorks  Moetvav-Hill Book Company, 1ae

1963), pp. 21-26.
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Once the various goals have bcen specified and their
relative importance has been established, the country is
faced with their implerentation of the goals. In most plans
of economic development, an incrcased education level of the
populace generally is onc of the important factors. It is
then necessary to cdetermine what sort of projects and programs
will achieve the increase in the cducational level set by the
plan without conflicting with the other goals of the plan.

Formal educational planning is quite clearly a subset of
a plan for the development of human resources. The overall
plan of economic development must consider the planning of
the formal education system as part of a systematic attempt
to raise the productivity of the labor force of the country.
The overall attempt to develop human resources includes not
only the design of a program of formal cducation but also the
establishment of on-the-job training, remedial education,
training in the armed services, governmental sponsored trein-
ing and adult cducation. Thus formal educational planning
must be made in light of the overall plan of cconomic devel-
opment but also in view of the rclationships between formal
educational and the other methods of developing human re-

sources. 25

25predrick Harbinson and Charles A. Myers, Education
Manvower and Economic Growth, (New York: McGraw-iiill Book
Company, 1964), pp. 210-211
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The Philesonhvy of an Education Program

In order to engage in education planning thecre must be
an overall philosophy of education. There are two basic phil-
osophies among the developed nations concerning who should be
educated. The American approach (of which the Russian system
is a modification) places great emphasis upon widesprecad ed-
ucation and public participation in the management of educa-
tion. It aims at crecating a ropular mass culture, and then
introducing within this culture idecas whic? are nccessary and
useful for cconomic growth. The process of economic growth
becomes then a socially necessary and popular good. Usual re-
sults of this type of education seems to include high geogra-
phic nobility, a high degrece of occupational mobility and more
social mobility.26

In other English speaking and Europecan countries, the
philosophy of educations scems to be to crcate an elite sub-
culture of better educated individuals. Popular culture is
considered to be rathcr unimportant in terms of economic de-~
velopment. Most esscntial to economic development is an
honest, highly competent, and stable central governmental ad-
ministration generally in the form of a civil service. This
civil service, it is feclt, stands in the best position to
take advantage of opportunities for economic growth. This

philosophy scems to work well providing that social change

26Richard L. Meier, Development Planning, (New York:
McGraw-11i1l Book Company, 1965), pp. 366-367.
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is gradual, but it suffers from thc inability to implement
massive efforts, once it is gencrally agrced that a given ob-
jective should be pursued.z7
There are two basic approaches for the planning of the
development of the system of formal cducation. The first,
and the one which secms to have been historically favored
by cducators, is the usc of comparison. This approach is
derived from the expericence of more developed countries.
Drawing from the writing of llarshall and other cconoiists,
it argues that it is neither nccessary and/nor feasible to
attempt to provide specific quantities of workers trained in
specific skills for the economy in the future. This mecthod
cvaluates the cducational system in ligat of cducational and
social problems, and projeccts the necds of the educational
system in terms of resources necded tovachicvc desired cco-
nomic development. In order to judge the country's educa=-
tional system it is conparcd with the educational systems of
morc economically developed countries. Such indices as ex-
penditure per pupil, student/teacher ratio, drop-out rates,
percentage of the school age population enrolled in the
school, percentage of university enrollment in various arcas
of speciality, are used to set goals for the educational sys-

tem, Under this method the developing countries attempt to

271hid., pp. 366-368.
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approximate the cducational system of more developed count-

ries.29

While this has been a rather popular method of educa-
tional planning for some time, unfortunately it has several

flaws.

This approach has becen favored traditionally by ed-
ucators. It bypasses completely the difficult de-
termination of occupational requircments. But at
the same time, it overlooks essential cconomic prob-
lems. If this approach is used, there is likely to
be little integration of the work of the education-
al planners and the econoric planners, and in the
end the latter are likely to recommend that expendi-
tures for cducation, along with other social activ-
ities, be given a lower priority than investments

in projects which are clecarly productive and aprear
to contribute more directly to cconomic growth.30

The manpower approach to developmental and educational
planning attempts to ovcréomc the flaws of planning by norms.
Within the development plan goals or targets are established.
These goals are simply estimates of the desired and/or fea-
sible conditions in whicg the country would like to find it-
sclf somewhere in the future., Future goals might inélude
levels of percapita income, amount of illiteracy, the struc-
ture of industrial or the cdmposition of industrial and ag-
ricultural output, decgrce of rural integration, rate of

birth of population, or many others. The system of education

29uiggins, LFcononic Developroent, pe 434, and Harbison
and Myers, Education, Hanpouver and Lconomic CGrowth, p. 199,

3°uarbinon and Myers, Education Manvower and Economic
GCrovth, p. 199,
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is then judged within the framework of the goals, and in
light of the current status of the economy and the labor
force.

Studies nmust be made to determine the size, composition
and education level of the labor force. Special emphasis
should be given to areas in which there is a surplus of labor,
chronic unemploynent, or scarcity of labor. Once the struc-
ture and ability of the labor force is known, it is necessary
to determine vhat sort of skills the cducaticnal system is
currcently providing.- Equipped with these twa pieces of in-
formation a projcct of the skill and structure of the labor
for the target ycar is made assuming that there is no change
in the process of education.

Next the goals themselves are examined in terms of the
paths which the country may take to rcach the goals, and
what the size composition and skill lcvel of the labor force
must be for the target goals to be maintained., This involves
the study of currcnt lcvel structure and technology of pro-
duction within the country,and how these factors will change
over time as the country approaches its goals. Specifical-
ly how many pcople with specific skills will be needed to
support the level and compvosition of cconomic activity which
is called for in thc goals.

The system of formal cducation must then be considered
in relationship to how it can help to provide the skills

necessary for reaching the goauls of the country. What
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portion of the job can the ecducation system‘do in its pre-
sent form? Vhat new areas of study should be added to
achieve the goals? 1In what areas should students be discour-
aged or encouraged to enter? Are there other ways in vhich
the ﬁécessary skills can be provided beside through the sys-
tems formal education? Once these cguestions have been tho-
'roughly explored, the implementation becomes a question of
timing, resources, and the function of the political pro-

cess. 31

III. Problems in Ecducational Planning

The Language Problem

The three basic problerms which must be faced in imple-
menting plans for education are the language problem, the
supply of teachers, and the preciction of educational demand.
In many countries of Latin America large sections of the pop-
ulation do not speak the national language. In Guatemala, N

peru, Ecuador, and Bolivia over half of the population does

not specak the Spanish Language. 1In Veneczuela, Portugal and

3lThe above description of the manpower strategy is com-

posed from ideas presented by the following sources: Higgius,
Economic Develooment, pp. 420-423; Harbison and Mcyers, Han-
ower, pp., 200-208; W, Arthur Lewis, Develowment Planning,
Hew York: Harper and PRow, 1966), pp. 222-230; Walinsky, The
Planning and Exccution of Lcononmic Growth, pp. 33-42; J. D.
Chesswas, lethodoloaivs ot tducational Planning for Develop-
ing Countries, (Paris: LESCO, International Institute for
Educational Planning, 1968), pp. 7-11; R, Poiqnant, The Re-
lation of Fducational Plans to Fconomic and Social pTannina,
(Peru: {ILSCO, 1ntcrnational Institute for Iiducational Plan-
ning, 1967).
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Colombia much of the Indian population docs not speak Span-
ish, while in Brazil half of the Indian population does not
speak Portugquese. The question is of course, will the edu-
cation system force tiese individuals to learn a new language
in order to be educateé, and if individuals are forced to
lcarn a new language in order to attend school, how many

pcople will choose simplf not to go.32

The Suonly of Tcachers

Efficient cducation planning requires an analysis of the
supply of tecachers and also the technology of teaching. The
results of this analysis can be translated into the estimat-
ed requirements for tcachers by selecting the most promising
of a scries of possible modes of instruction. The modes of
instruction would cach recpresent a specific combination of
resources; collectively the series of modes would make pos-
gsible a wide varicty of qualitative and quantitative end re-
sults with varying cost and cfficicnecy factors. Oae tech-
niques may make far more use of teachers through hcavy cap-
ital investment than another which stresses a substantial
investment of human resources and a lesser use of physical
capital. Real or potential human resource capital is usu-
ally far more plentiful than physical capital in the less

:devc10ped countries. There, the most appropriate mode of

32P1unk Tannchaum, Ten Kevs to Latin America, (New York:
Vintage Books, 1959), pp. 97- 9y,
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instruction is likely to rely upon manpower a grecat deal nore
than physical capital particularly, the type of physical cap-
ital which can'be.rcquires substantial expenditurcs of for-
eign exchange.

The alternatives of the mode of production can in part
deternine the rate at which the educational system must pro-
duce tcacihecrs. 1In countries in which it is impossible to
adapt capital intensive methods of tcaching, the first phase
of expansion of the education system must be devoted to in-
creasing the supply of teachers so that the education sys-
tem may be expanded later.33

The ratio of the number of teachers to the number of
students in the educational system is a second consideration
when discussing the supply of teachers. An investigator ar-
gues that every cducational system has an optimal teacher/
student ratio which it cither implicitly or cxplicity attempts
to maintaln.34 If the system has not achiceved the optimal

stock of tecachers in relationship to enrollments it will at-

tempt to adjust the stock of tecachers so that an optimal

33w. Lece Hansen, in Education and Economic Develooment,
Anderson and Bowman, eds. (Chicago: Aldine suolisiing Com-
pany, 1963), pp. 63-71. Also lieyer, Developrent Planning,
pp. 300-301; and also Kenneth L. Heff, Lducation and the Do-
velopreent. of [luman Tecanclogy, (Washington: united States
Printing Office, 19G2), pp. £2-24.

34

Poignant, The Relation of Education Plandg, p. 3l.
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teacher/student ratio is recached.

Factors Affecting the Demand for Education

The educational planner must attempt to determine what
proportion of the school age population will desire to at-
tend school given the socio-cconomic factors of the country.
If all school age children attended school, then growth in
the demand for enrollments would be relatively easy to pre-
dict. 1In elementary school for example, the planner could
take the past year's enrollment, graduates and mortality and
add the number of children arriving at school age in the pop-
ulation. The denand for education would grow at about the
rate of the school age population, assuming of course that
the other factors cffecting the derand for cducation grew
at the same rate.35

Unfortunately the condition “"all other factors'being
equal® is not generally met. Some factors vhich might ef-
fect the demand for cducation include the level and distri-
bution of income in a given country and the level of complex-
ity of the production process, the geographic distribution
of the school age population, the composition of enrollments
botween male and female, and the rate of retention of stu-
dents in the educational system, The level of income and
its distribution must be hn fnportant factor in the demand

for cducation., A person must have a mintmum level of income

35”](_‘9][]5, l:l:('vllulﬂ\.‘ l)\:Vi:‘(u._l,mlll, [V 438,
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before he is able to forcgo employment and enroll in school.
Once there is a minimum subsistence level of income,

the expected return to cducation can be expected to play a
major part in the individuals decision concerning school at-
tendance. The expected rcturn to cducation is a function of
the direct and indirect costs of attending school and the ex-
pected income which would accrue to the student because of
the level of education achieved by the student. As the pro-
duction preccess of the economy becomes rore complex, ihcreas-
ed demand for skilled workers could be expccted to increase
the demand for education. It would be exvected that this in-
crease in demand of skilled workers would lead to more jobs
and/or higher wages and an increase in the demand for educa-

tion.36

37 that the

It has been hypothesized by investigators
geographic distribution of the school age population may be
an important factor in the size of cducational enrollmrents.
That is to say that the greater the proportion of the pop-
ulation living in the urban areas, the grecater the proportion
of actual enrollments to the school age population. This in-

creascd proportion may be due to lack of intecrest in educa-

tion by pcople who live in rural areas or the lack of

3650e for cxample: Theodore W. Schultz, "Recsources for
Higher Education-An Economic View", Journal of Political
Economy, Vol. 76 , (Jan./June, 1968), p. 327-348; liiggins,
Economic Develorment, p. 417,

37For example: Higgins, Economic Development, p. 33;
Poignat, The Relation of LCducational Plans, p. 33.
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educational facilities provided in these areas. Rcgardless,
it does scem clecar that in many of the countries of the wvorld,
as the percentage of urban duellers has increased, so have
educational enrollments.

Historically in most countrics of the world, the pro-
portion of males has bcen considerably greatexr than females
in educational enrollments. 1In the past, there was little
econonic neecd for fcemales in Latin America to obtain a sec-
ondary or University education since woncn did not partici-
pate greatly in the production process. However, it is ar-

gucd38

that in Latin America in the past thirty ycars, the
social tradition that a women's place is in the hone has
broken down. As this tradition falls, thcre will be an in-
crcased demand for education on the part of females.

In the past, Latin American school systems have rececived
much criticism because the rate of retention of students from
one grade and/or onc level of education was very low.39 Stu-
dents many times did not complete the fourth grade in pri-

mary education, a situation which generally will lead to il-

literacy. Latin American educational systems have attempted

38John P. Guillum, Social Changes in Latin Arorica Todav,
(New York: Harper and Row, 1960), p. 35.

39

Ibid, v Do 40,
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to combat this inefficiency by tactics designed to increase
the retention rates. To the extent to which they are suc-

cessful the demand of education will rise.

IV. Summary

This chanter has surveved some of the idecas and research
concerning the role of education in economic development.It
has shown that in the 18th and 19th century, major economists
were intercsted in the effects of education of the process of
economic development. Further they generally concluded that
it was essentially a factor to long rua econcnic growth.
tthile the subjact lay relatively dormant in the first half of
the 20th century, it°was ‘a topic of revived interest begin-
ning in the 1950's and continuing through today. While agree-
ing that cducation was important, modern day economists such
as Higgins and Schultz have atterpted to fit a thcory of ed-
ucation into a more general theory of resource allocation,
while others such as Denison have attempted to measure the
contribution of cducation to long run cconomic growth.

The chapter has also shown that the resource planning
for an cducation system must precede under the general frame
work of a plan for economic development., In the process of
the developrnent and implementation of an cducational plan,
problens arise in the predication of the demand for education
and the subscquent supplying of tecachers and facilities to

mneet the projected educational enrolluments,
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It was suggested that school systems cither implicitly
or explicitly have an optimal tecacher/student ratio which
they attempt to achieve in the educational systdm. Can this
hypothesis be substantiated, and if so, what are the impli-
cations for the operation of cducaticn systems operating un-
der such a constraintf

It vould scem that it was critical for cducational plan-
ners to be able to project future derand for education. How=
ever, cxactly what are the factors wiaich influence the demand
for education. There were suggestions that such factors as
income level and distribution, rural/urban population distri-
bution, the conplexity of the production process, and changes
in social traditions are all factors which deternine the long
run demand for cducation. Arc these the factors cducational
planners should be cvaluating in an attempt to predict long
run demand for cnrollments? The remainder of this paper will

devote itself to an attempt to answer these two question.



CHAPTLCR III

An Analytical Framework

This chapter presents a model of the supply and demand
for cduéation. It describes the supply and demand functions
for enrollments and a rarkct clearing rechanism for educa-
tional places. It presents and discusscs the statistical
approximnations of the variables affecting the supply and de-
mand for educational places. 1It presents relevant hypotheses
to be tested and develops models capable of testing these

hypotheses.

I. The Supply of Educational Places

Conceptually the supply of educational places is the
quantity of students an educational system is willing to
accomodate. The determinants of the supply of educational
places are based on factors which reflect the ability and
desire of a socicty to invest in education. The supply of
educational places is a function of the ability of a socicty
to produce or obtain resources (both physical and human),
and the willingness and the ability of the society to invest
these resources in the ceducational system. It should be
noted now that no attenpts will be made to measure the qual-
ity of education eithur on a intra-countiy or inter-country
basis., The measurcment of the quality of cducation, expec-
ially inter-country differences goes far beyond the scope

of this study,

41
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The expected returns from an investment in cducation
can be separatced into two distinct forms, economic and soc-
ial returns. Cconomic returns arise from the increased pro;
duction and productivity on the part of the labor force -
brought about by an increase in the educational and skill
level of the labor force. The expected economic return on
educational investment will in a large part be determined
by the desired or expected future structurc of the production
process. The more technologically advanced a society becomes,
the greater becomes the need for a more highly educated labor
force. Thus, the more complex the mcthod of production, the
grcater the expected rcturns from education.1

The social recturns to education investment are diffi-
cult to quantify, yet it is reasonably clcar that they do
exist. From the standpoint of an individual, education can
be viewed as the process through which one's children are
given thc opportunity to acquire knowledge which will en-
able them to lecad a more comfortable life. At lecast one in-
vestigator arques that investments made to enable a child
to attend school are made by the parents via the perception

of the parent as to how the child may best improve his

IA. Pepelais, L. Mean, I. Adelman, Economic Developrent,
(New York: MHarper and Ros, 1968), p. 70-72.
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future. 1In particular, rural families sce education as the
only direct route of escaping their environmont.2 The plca-
surec of a parent in sceing ais child obtain an cducation,

the possible increase in prestige which accrues to the more
cducated individuals in Latin America, or the gain in nation-
al pride or purpose which may result from a better educated
populace cannot be ignored in calculating the expected re-
turn in educational invcstx:'ent.3

The ability qf a country to finance an cducational sys-
tem depends for most part on its stage of development or its
ability to obtain educational investment funds from outside
the country.

An econony opecrating at a subsistence level will cer-
tainly not have sufficient income to gencrate and raintain
educational facilities for much of its population. For a
formal ecducation system to be dcvclopca, there nust be an
income surplus above subsistence which can be used to finance
education. WHonc of the sclected countries in this study,
however, can be considered as a socicty at a subsistence

level. There are resources available in these countrics for

2J. D. Conrov, "Private Demand for Education in few
Guinca: Consumption or Investuent”, Econonic Record, (Vol,
46, Dec., 1970), p. 490. :

3Harng Licbestien, in ldncation and lconomic Develop-
ment, cdited by €. Arnold Andcrsion and Nary Jcan Bowman
(Chicago: Aldine, 1965), p. 61. .
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a range of investment projects including education. The
question then becomes: What factors affect the determina-
tion of the level of inyestment via-a-vis other investment
opportunities?

Either implicitly or explicitly, the decision to allo-
cate a specified quantity of resources to education must be
made on the basis of discounted expccted future returns of
investrent in education. 1ecther or not tiae calculation of
the expccted return from education is actually made, any de-"
cision to expand, contract or maintain current levels of in-
vestment in education involves computing the net benefits
(expected returns) of cducation as compared with the net

bencfits of other worthwhile investment projects.4

II. The Demand for Educational Places

The demand for cducational places for a given socicty
is a function of the taste and prefcrences of the socicty,.
the distribution of the society's income and the expected
return to the student from his investrent in education. 1In
Latin Amcrica over the past 60 years, the concept of who
should be educatced has been changing. In the past, it was
the cuistom in Latin America that women remainde in the home

and therefore nceeded little or no formal cducation. This

4

Benjamin Higgins, Econonic Developrent, p. 411-12
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lack of desirc for an education on the part of fcmales defin-
itely restricted the demand for educational places. liowever,
over the past sixty years the Latin American woman has begun
to enter both the labor force and the educational system in
ever increasing r.xumbers.5

The distribution of income in the society is ceriainly
important in determining the demand for cducation. Before
an individual can attend school, he and/or his family must
have a minimum on which he can live without the student de-
voting his full cfforts to employrent.

The expected return of education to the student is a
function of the total cost of education, both out of pocket
expenses, the opportunity cost of not working full time, the
expected increase in income which would accrue to the student
because of higher levels of education and the quality of the
education.6

The advancing complexity of the production process and
increasing demand for more highly skilled labor will increase
the expected return to cducation. If the incrcased demand
for skilled workers incrcases the rcal wage of workers, the

opportunity cost of remaining in school would rise. However,

5Cuillum, Social Changes in Latin America Todav, p. 35,

GThis is a very traditional approach to take. See for
example, ‘Theodore W. Schultz, pp. 327-347,
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the incrcased wages might tend to raise the expected returns
to education. low the demand for education will change due
to increase in the demand for more highly skilled labor force
will depend upon how the change affects the opportunity cost
of ccucation in relationship to the expected incorme from ed-

ucation.7

I1I. The Market For Educational Places

It is possible to construct a static equlibrium model
of the market for educational places. Let the quantity of
educational places be a function of the physical stock of ed-
ucational capital K, the stock of teachers, T, the technology
of cducational process S, such that Qs = £(K,7,S). At a
given point in time then, assuming that the stock of educa-
tional capital, the stock of teachers, and the technology of
cducation are fixed, the cuantity of educational places avail=-
able is a lincar function of the number of students which are
assigned to the fixed tceachers., The;e exists then a supply ~
function which can be drawn relating the supply of education-

al places to the tcacher/student ratio, (Ficure 1l). It

7H1qgins. Leononic bovelopwent, p. 417, Apparently in
the academic sector of the u. 3., the rates of return to ad-
vanced cducation approaches zero. See for examvle Duncan
Bailey and Charles Schotta, "Private and Social Rates of Re-
turn to the bEducation of Academtcian®™, Anerican Lconomic
Revicew, Vol, LXII, ilo. 1, llarch, 1972,
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Figure 1

B/T

Supply

Quantity of Places

follows that an increcasc in the rate of return to-education.
the stock of tecachers, the stock of educational capital, or
the technology of cducation would shift the supply curve down
and to the right.

The demand function for educational place is considered
to be a function of student or family income, I, opportunity
costs, O, expected rcturns to cducation for the students,

Rg, the quality of cducation, Q, and the size of the school
age population such that qp = £ (I,O,Rs, Q,P). At a given

point of time if I, O, R_, P, are fixed and the quality of

s
instruction is Q, a function of the tecacher/student ratio,
then the demand curve for cducation places sloped downward
and to the right. An incrcasc in any of thc fixed factors
would shift the demand curve upward and to the right,

(Figure 2).
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Figure 2
The Demand For Education

E/T

N Demand

Quantity of Places

Short Run Adjustrent

For a given time period thien the rarket for enrollrents
could be described as qs=f(E/T,K,T,S,) and qd=f(E/T’I'P'RI)‘
within this market the tcacher/student ratio would act as the
market clearing variable. The cquilibriun conditicn would of
course, be where the supply of cducational places is egual to

the demand for cducational places as in Figure 3.

Figure 3

The Market 'or Educational Places

Uy Quantity of Places
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Short Run Adjustment

In the short run, the state will be conuritted to hire a
given number of teachers. A condition of equilibrium would
be achieved through the adjustment of the student/tcacher

ratio., Figure 4 below depicts a diseqguilibrium situation of

Figure 4

The larket Short Run Adjustrent

s

excess class sizes. At the student/teacher ratio 1 , the
quantity of educational placcs offercd by educational author-
ities givern intended class sizes is grcater than demand;
class size falls to the level of E2. Likewise a disequili-
brium position such as decpicted in Figure 5 will be altered
though a changing teacher/student ratio. Figure 5 examines

a situation of excess demand for cducational places at the
student/teacher ratio, E1, the demand for educational places
excceds the supply of educational blaces. The equilibrium
tecacher/student ratio is rcached by the entrance of students

into the system therchby increasing the teacher/student ratio.
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Figure 5

The MNarket Short I'an Adjustnent
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long Pun Adjustrent

In the long run the educational authorities have the
opportunity to maintain or adjust the tecacher/student ratio
to achieve an optimal ratio. Figures 7, 8, and 9 show pos-

sible long run adjustment paths vhich the student/teacher

ratio might follow over time.

Figure 6
long Run Adjustment
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Figure 7

Long Run Adjustment

Figurec 8

Long Run Adjustment
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Figure 6 represcnts a situation where the educational systen
in the short run has a teacher/student ratio which is lower
than the desired ratio and adjustments are rade via allowing
enrollrents to rise faster than the supply of teachers,
causiag the student/teacher ratio to rise to the dasired lav-
el. Figure 7 depicts a situation in which the short run
student/tcacher ratio is higher than optimal and the stock

of teachers is increased rore rapidly than the growth in en-
rollments so that the student/tcacher ratio falls to the de-
sired lcvel. Figurce 8 represents an educationél systen whose
student/tcacher ratio is optimal. Growth in the stock of
tcachers is proportional to the growth of enrcllments such

that the optimal student/tcacher ratio can be raintained.

IV Statistical Approximation of Variables Influencing the

Supply and Demand for ULducational Places

Taus far the posuibllity that several diftorent varis
ables affect the supply and demand for education has deen
doveloped, 1t fu not podsibla to neasure directly all of
the variahles which wore consldoted to affect the supely and
dumand four udﬁuatlnn. In such oasgud, as in the moasurenent
of thu conpluxity of thye praduction procodss, awbstitute or
proxy varfablud ara ue A Lo approximate the vaviable to be
maanuied, 1o thie saubion, thwm vavliablos whivh will bo test-
ed with yoopuct Lo thaly uituct wpon tha supply ov desand tox

wiucat jun ale proscntad aind dlecuasaed,
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The variables affecting the supply of education aré the
number of teachers, the level of recal gross domestic product,
and the- student/teacher ratio. The variables representing
the demand for education are separated into school age pop~
ulation, which represents the potential nurber ol pcople who
right enroll in school and those factors wvhich, civen the po-
tential enrollment, determine the effective dermand for educa-
tion. Factors which were considered to possibly affect de-
mand for education were the rural/urban distribution of the
school age population, the rclative number of fcmales who at-_
tend school, the rate of rctention, and the percentage of

gross domestic product produced in the manufacturing sector.

THE SUPPLY FUNCTION

per canita income

Per capita income is a measure of the amount of poten-
tial resources, which, if a society desires can be channecled
ingo the educational system, Changes in recal per capita in-
come reflect the changing wealth of a nation. Even in a
country in which therxe is no charge for a student attending
school, a “frece" school system, education is not free.” an
educational system must be patd for, Resources wust be sac-
rificed to Le used 15 the cducational system, A country
which has a relatively small national income base in compax-
ison to 1t5.p0puldt10n will find it relatively moro diffi-

cult to Luild, malntain and expand its educational system
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than a country which has a larger per capita income base.

It must be made clear that not only is the level of per
capita income important, but also the percentage of that in-
conme which is channeled into the educational system. It is
quite possible that even though per capita incdﬁe within a
country is rcmaining fairly constant the amount of income in-
vested per student, and the total amount of resources invest-
ed within the school system can be changing dramatically.
Through changes in the structure or level of taxes or through
changing allocation of investment expéﬁditures, the govern=
ment can change the amount of resources from a given level of

per capita income going to the educational systems.8

TEACHENS

The number of tcachers employed by a school system is
the critical IJcLor in tho lony ruﬁ adjustment process.
While in the short run the nunber of teachers emploved is
fixed, cducational authorfties arve free in tﬁe long run to
adjust the stock of tunéhura 80 as to achieve tﬂu desived
toachaer /studunt vatio,

Congddur an vducat fanal systum in which the nwbey of

“Humimm andd Nuyois, Bducation, Manpowet and Baaeneaie

Cramatly, po 11, biue also ank Slageyr, Tnternationa Beveloe-
e, (Huw Yia ks Hetiraw WL, 1vad) o pe .
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students enrolled rises. The nurber of teachers may rise by
a grcater provortion than enrollments, rise by the same pro-
portion as enrollments, risc by a proportion which is small-
er than the provortion of growth in enrollments, or fall,

If the quantity of teachers rises morxre prcoortionately than
enrollments, that would be an indication that the current
teacher/student was lower than desired, and the cducational
authoritics are taking steps to increase the ratio. An equi-
proportional increasec in teachers and students would be an
indication that the current tcacher/student ratio was that
which was desired. If the nurber of teachers £fell or was in-
creased proportionately less than enrollments, it would be a
sign that the tcacher/student ration was larger than the de-

sired optimal and thus being reduced.

Student/Teaciaer Ratio

The student/teacher ratio is critical in the short run
adjustrent of the ecducational system in dealing with changes
in enrollrents. Since the supply of teachers is relatively
fixed in the short run, unexpccted changes in enrollrents can
be absorbed through changes in the student/teacher ratio.
However, the student/teacher ratio in the long run is based
upon the production of education. Given a state of educa-
tional tcechnology, a quantity of teachers, and an amount of
physical resources, the central question becomes: llow many

students can be asalgned to an instructor before the agyreyate
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quantity of knowledge gained by the student falls? It would
seem that every cducational system has at least inplicitly a

student/tcacher ratio which it would like to sec maintained.9

The Rate of Resnonse of the Stock of Teachers

It is hypothesized that each country for each level of
education has a desired nurber of tecachers (T*) which is re-

lated to the 1level of enrollmcnt§ (E)., That is T* = KE. A

*
further definition can be made so that %

considerecd a desired teacher/student ratio. It is assumed

= K* which can be

that K is dependent upon the amount of resources which a

society is willing to put into the cducational system. It

is assuned that K is lincarly related to ggg
GDhp

wealth) in the form K* = Ko + Kl Pop Thus, the desired

(a proxy for

level of teachers at any point in time can be shown by:
T* = (Ko + Kt GDPt)Et-l or T* = Ko Et-1 + Kl GDPtlEt-l
For the stock of tcacher to change there must be a differcence
between the desired stock of teachers (T*) and the actual
stock of teacliers. So that T, = A(T* - Tt-l)' That is
to say the Ao T is a function of two factors, the absolute
difference between the desired and actual stock of tecachers,
and the rate A\ at which the system can move in c¢losing the
gap between the desired and actual stock of tecachers. Ignor-

ing the attrition rate of tcachers from the system, an

9Poignant, The Relation of Education Plans, p. 31.
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estimating model can be ‘developed.

Substituting T - Tp_; =07

t

we have Te = Teaq = A(T* - Teq)
it follows that Ty = AMT* - Tt_l) + Tt-l
and C Ty = ATH - AT ) + T,
then Ty = T* + (1-A) Tl

Substituting T* = (}(o + Kl GDpt-l) Et-l
the estimating eguation becores

T = KE,_) + K GDP,_, E._, + (1-A) T, _,

Estimation of this cquation via regression analysis will pro-

A ”~ ”~
vide the Bl' By, and B3. These estimates of Beta have the

folloving values.

>

1" AKo

2 =K

> B

3 = 1=

There exists then a system with 3 unknown and three
cquations to solve for the value. FProm this system the fol-‘
lowing valucs can be determination, -

) A= 1-fiy
Ko w 1) /(1-11)
Ky = 1y/(2-01y)

A dynamically stable adjustient procuss regquives 03 V1.
1f takes o value fn this ramngu, the procoss represents a
raesponsy of tha vducational system Lo reduce the value of the
gap hetwoen dusired stock of tuachors and actual stock of

toachurs,
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Several conditions can exist when Ais negative
"A=T - Ty,
(T* - Tt-l’

(1) T* - Teo1 >0, and T, = Te1<0

(2) T+ -T _,<0, and T, - T,_; >0

In first instance, the desired tecacher stock is greater
than the actual stock of teachers. The rational response
would be to reduce the deficit, but a negative indicates that
Tt-l is greater than Ty indicating a fall in the stock of
teachers. The conclusion for ncgative values of A rust be
that the educational system acted irrationally or that the
nodel does not corrcctly describe the behavior of the sys-
tem,

In the sccond case, there exists a situation where there
is a surplus of tcachers. The rational response would be to
reduce the stock of tcachers to match the desired stock.
However, there would cxist a nct posi;ivc increase in the
stock of tcachers. Again either the action is irrational or
the behavior does not match a capital stock adjustront model.

If » assumes a value grecater than one, the process ad-
justs the stock in the proper direction, but overconmpensates
for the discrepancy in making the adjustment. In the long

run the behavior of the teacher/student ratio is explosively

oscillatory,



58

THE DZIAND FUNCTION

School Age Population

The school age population is defined as the mermbers of
the population of legal school age. A growing school age
population can be a significant factor in expanding demand
for cducational places. There are two methods in which pop-
ulation growth can be trcated in the analysis of rising en-
rollments., It can be assured that a rising school age pop-
ulatioﬁ in itself is not a causative factor in increasing
enrollments. This is simply lo say that regardless of the .
potential school age population that cnrollments are actual-
ly determined via the supnly of available educational placecs
allocated to the educational systcm via the cost-benefit an-
alysis of the expected rcturns from cducation on the part of
the governnent, and the lcvel of the expected return to the
student from cducation.lq .

hn alternative method of viewing the growth of the
school age population is to consider the process of education
to be institutionalized with respect to increasing population,
It is assumced that the government will provide as a mininum
effort in cducational investment a sufficicent quantity of
now cducational places cach year so as to absorb any increase

in the demand for education resulting from increased popula=

tion. More sinply put, as a mininum effort the educational

lolliguinu, Feonawi e bevelopmant, p. 438,
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planning body will not allow the student enrollment ratio to
fall. Thus implicitly it is being assumed that the denand

for education, ceterus paribus, with regard to per capita in-

come¢ and otner factors, will rise at the same rate of increase

as the school age population.

Rural/Urban Ponulation Distribution

An important factor which will modify changes in tie de-
mand for educational places is the gcographic distribution
of the school age population. Latin America as a whole has
becen experiencing a migration from rural arcas of the coun-
try to urban arcas. 1t is clcal that Latin American educa-
tional systems have concentrated in the past in providing a
grcater proportion of classrooms to pupils in urban areas
than in rural arcas. The rcasons for this may be the fact
that it is lecus expensive to provide cducation in torns of
building costs per student in more densely populated areas,
There also seeins to be an aversion on the part of educated
Lating to working in rural arcas, 1t may thevefore be vas-
far to altract teachars to urban rather than rural schools,
At any ratu,'aa a largur percentage of tho population moves
to urban areas, a greator proportion 6f the schovl aoe pop-

ulation wiil havae accund ta achool (ﬂollitius.ll

"Winid,, p. 33,
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Sex Distribution of Enrollments

The size of the lecal school age population does not en-
tirely reflect the nurber of persons socially eligible to at-
tend school. Social custons and pressure deternine to some
extent social classes for which education is "necessarv®., 1In
the past in Latin America, just as in the United States, there
. was little nced for a wonan to receive much of an education.
The wonman's place was not in arcas of economic activity, but
rather in the acne. Women who were cligible to enter the ed-
ucational system, did not do so becausc it was not custo:':.ary.l2
As this social tradition brecaks down, there is an effective
increcase in the nurber of peonle who demand educational

places.

Percentage of Gross Doiestic Product Produced in

the Nanufacturing

The conplexity of the process of cconomic activity will
influence the expected returns of education to the individual,
The more complex the industrial process, i.e., the more in-
dustrializcd the nation, the greater is the nced for skilled
individuals and thus the greater the return on a given level
of education. The percentage of gross domestic product pro-

duced in the manufacturing and in the service scctors were

12Guillum, “Social Changes in Latin America*, p. 35,




chosen to represent the changing complexity of the society.13

An increcase in the percentage of G.D.P. produced by the
sector will influence the expected returns to education in
one of two ways. 1If the percentage share of the sector ex-
pands, and the percentage of the labor force employed in the
sector expands also there will be an increase in the derand
for skilled labor. If the percentage share of G.D.P.; in-
creases but the percentage of the labor force employed.in
these ggctors doecs not increase then the productivity of the

worker and most likely their wage will have increased. Ei-

ther way, more jobs or more income, the expected returns from

education should increase.14

Rntcntionlnatcs

Latin Zrerican educational systems have been criticized
in the past because of tho fact that a large nunder of stu-
denty who enter varjous levels of education do not complete
their cducutiun.l5 An approxinate rate of retention of stu-
dents may be evstablished in the following manner. Assume

that in a primary cducation system of six grades that in 1960

131! Latin Amcerican employees follow the path of U, S.
umployces, they may wall ragquiroe levels ot oducational
achicvenaent 1 jobis whireh are untvalatod to thoe vduvational
levael necesaary to purtaorm tho job,

14
15

Vaczee, The: Peonomies of Pducation, p. 38

Guillum, Soctal Changues in Latin Awerica, p. 38
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there were 100,000 students enrolled in grades one through
five. 1In 1961 the¥e were 80,000 students enrolled in grades
two through six. The percentage of students retained by the
system would be 80 percent. This crude retention rate can
only be an approxiration of the rate of retention of the sys-
ten for two rcasons. The measure ignores the problem of stu-
dents repeating grades. A student who was in the first grade
in 1960 and rcpeated the first grade in 1961 would tend to
understate the rate of retention. A student who was in tﬁc
sixth grade in 1960 and repcated the sixth grade in 1961
would tend to overstate the rafe of retention. ZXnother pos-
sible source of error would be re-entrants into ﬁhe school
system. An individual who wvas out of school in 1960 and re-
cntered grades two through six in 1961 would tend to inflate
the rate of rctention. If the rate of rcpeaters and re-cn-
trants renmain constant, then a change in the retention rate
should be reflected in a change in the level of enrollrment,

A rlse in retention rates would lead to rising enrollments,

and a fall in retention rates to a fall in enrollments,

The Lstination of the Enrollment MMunction

The enrollment function will be estimated through tho
use of regression analysis., “The regresaion analysis will be
doveloped in two stages., First the variables per capita
G.D.P., the number of teachors, the percentago of male en-
tollm&nts, and the porcentage of gross domostic product

produced in the manufacturing sector of the economy will be
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regressed against enrollments in the various levels of edu-

cation.

The second stage will be a nultiple regression in

wvhich enrollments will be tne dependent variables waile the

independent variables will be those variables found to be

relevent in the regression in Stage 1 plus enrollments lag-

ged one tine period and the tecacier/student ratio.

V. liypotheses to be Tested

Chapter II and III have laid the foundation for the test-

ing of the following hypothesis for selected Latin American

countries:

A.

D,

2
‘0

¥,

Each country has, for cach level of education,
an optimal teacher/student ratio it is trying
to ;chicvc.

The tcacher/student ratio is a positive func—
tion of G.D.G.

The chief determinant of levels of educational
enrolliments in any givén time period is the
level of unrollmuhtu of the previous period,
Levelys of cducational enrolliwents are direct-
ly rulated to per capita yross domestic prod-
uct,

The fncreasing purcentage of fumalo.uurull-
ment §n an oducational systoew loads to in-
crease cducational onrolluuents,

Ag th dndustrial procais of 4 countty boconws
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more complex represented by the percentage
of gross domestic product produced in the
nanufacturing sector, education enrollments
rise.

As rectention fates rise, educational enroll-
ments rise.

The grecater the per capita income of a country
the greater the proportion of enrollments to
school age population.

The ﬁore urbanized a country becomes, the
greater the proportion of enrollments to
scitool age populations.

The greater the ratio of tcacher to school
age population, the grcater the proportion

of cnrollments to school age population,

64



CHAPTER IV
Historical Changes In Enrollments and Other Variables

I. INTRODUCTION

In order to test the stated hypotheses concerning levels
of educational enrollments, it was necessary to construct con-
sistant estimates for the various countries over a period of
time. This chapter will prescnt and discuss the histerical

trend of enrollrments and other data.

Selection of Reprecsentative Countries

Enrollments and other data were collected for Argentina,
Brazil, Chile, Colombia, !lexico, Pcru, and Venczuela. These
countries were selected as sarples for two reasons., First,
while they represent only seven of the eighteen countries of
Central and South America, the combined population of the sev-
cn represent more than two-thirds of the total population of
Latin Amcrica. Sccondly, these are among the more cconomical-
ly developed countries in Latin Amcrica, and economic develop-
ment seemingly brings with it more complete collection and
processing of data. Only for these countries is there availe-
. able a sufficient amount of data necessary for the analysis.
Data was collected for the period 1950 to 1965, however the
pcriod chosen for analysis was the years 1955-1965 because

of the lack of sufficient data covering the ecarly 1950's,

65 -
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II. Cducational Enrollments

When the annual average rates of growth of enrollments
in Table 3-1 arec examined, some very distinct patterns emerge.
Argentina stands out at first glance. In Argentina all levels
of edvcational enrollments grew much slower than the enroll-
ments of other countries.

ht the other extreme, education cenrollments on the aver-
age expended more rapidly in Venezuela than in any other coun-
try.

It is also clear that enrollments in higher education
have grown at a faster rate than have enrollments in seccond-
ary education and those in sccondary education have grown at
a faster rate than in primary. It should be noted that higher
cducation has qgrown from a much lower numerical base than sec-
ondary, and thus it takes a much smaller increase in the num-
ber of students in hicher education than in secondary educa-
tion to prouduce an vqual rate of qgrowth,

Clearly, though, the perviod 1950-1965 was one in which
enrollments at all levels increasced at a more rapid rate than
did population, Brazilian enrollmonts in primary oducation
grew at a steady rato over the entive perviod, but theve was
a distinct jncrease in the rate of grovth of enrollments in
Lboth sccondary and higher cducation attor 1960, ¢hilo showed
a diffoerent pattern, with primary emollmonts incroasing xap-
fdly atrer 1960, sceondary cimrolluents have a lower rato ot
grovuth atter 1960, and highoer cducation groving tastev in tho

tame perfod,  Coloabita sluply maintained high luvels ot growth
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TABLE IV-1
Averace Annual Rates of Growth of Educational Enrollments
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10.8
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ccurce rorenédix Tebles A-1l, A-2, A-3,

Colombia

7.5
7.2
7.0

13.0
13.3
12.6

/

Mexico

7.2
7.2

13.2
13.5
16.3

11.3
11.3

Peru

l10.8
11.7
13.9

8.6
11.1
13.3
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7.9
3.6
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14.4
10.4
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in enrollments at all levels between 1950 and 1965. Mexico
experienced a substantial increase in the rate of growth of
enrollments after 1960 also. Peru had much the same pattern,

with rapidly growing enrollments at all levels of education
du;ing the entire period, but with a burst.in the rate of
growth after 1960. The pattern of growth in Venezuela was
unique. Between 1955-1965 there was a huge increase in the
enrollments in all levels of education, concentrated mostly
in the 1955-1965 period in secondary and university levels

also.

II. Per Capita Income
The average annual rates of growth of per capita income

is shown in Table 4-2, 1Imncdiately apparent is the wide

TABLE 4-2

Average Annual Rate of Growth of Per Capita Gross1
Domestic Product (Constant Currency) for 1953-65.

Income in 1963

Country - Rate of Crowth U. S. dollars
Argentina 1.8% 616
Brazil 2.4% 215
Chile 1.1% 457
Colombia® 1.2% 430
Mexico 3. 1% 390
Peru 2.5% 247
Venczuala 2.5% 881
|

Computed from Data in Appendix Tabla A-4

21953-64
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variety of rates of growth of per capita income among the
various countriecs. The countries can be grouped into those
which have had an annual average rate of growth exceeding
3 percent a year, those excceding 2 percent a year, and those
growing at less than 2 percent a year.

Mexico is the only country in the sarmple which has man-
aged to increcase its per capita income at more than 3 percent
a year. If llexico continucs to grow at its present rate it
would double its per capita income in 23 ycars. Venczuela,
Peru and Brazil have all achieved a rate of growth greater
than 2 percent a year over the 13 year period. These coun-
tries, if they continucd their present rate of growth would
double their per capita income in 30 to 40 ycars. Argentina,
Chile and Colombia all have grown at rates of less than 2
percent a year. These countries, if they continued to grow
at their present rates would double their level of income in
45 to 60 ycars.

The growth in income in these countries has not been a
steady process., Only Brazil and Nexico have managed to sus-
tain congtantly increasing per capita incotw, Argentina had
a virtual stagnation of growth from 1955 to 1960, due at
Jeast §n part of political instability and inflation,

In Chilue pur capital income was lower tn 1959 than it
had hecen o 19%3,  Hoetwoeen 1958 amd 1962, Venoveuela withessed
a stoppage of grawth of per capita incouws duo pevhaps to the

ruconsolidation ot the country tollowing tho swevesstal
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revolution of 1957-1958.2 In short the growth of per capita

income in Latin America has not becn particularly stable and
scems in part to be influcnced by the fluctuation in the poli-

tical climate.

IIXI. Tcachers

The number of teachers and the average annual rate of
growth of teachers are presented in appendix tables A-5, A-6
and A-7 and Table 4-3., It is interesting that the rate of ex-
pansion of teachers varies coreatly between countries and be-
tween level of education. For the most part the number of
teachers in higher education has increased more rapidly than
the number in secondary cducation. In turn the number of
teachers in secondary education has grown rore rapidly than
the number of tcachers in primary education.

In higher cducation the annual average rate of growth of
teachers has becen very high, Argentina has had the slowest
rate of expansion, yet it supply of teachers is growing at a
rate of cxpansion, yet its supply of tecachers is groving at
a rate of morec than 6 percent a ycar. Colombia has expanded
its supply of tcachers the fastest, at a rate of nearly 16
percent, while the number of teacher in Veneczuela groew at

roughly 15 percent a year,

lThu kEconomic Developunent of Venezuela, Report of the
Misson Organized by the International Bank for Reconstruction
and Development, (Baltimore: Jcehn liopkins P'ress, 1961) p.122,
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The growth of teachers in the various countries has been
somewhat disjointed. 1In Argentina the number of teachers in
the primary system was less in 1957 than in 1956. 1In Venezuela
the nurber of tecachers in primary education grew at a very low
rate after 1962. The number of tecachers in the Brazilian sec-
ondary efucational system fell by 68 teachers between 1957
and 1958. 1In Veneczuela the number of teachers in secondary
education grew from 4,922 in 1958 to 7,185 in 1959 but then
increased teachers from 1959 to 1960. In the universities
the nurber of teachers in Argentina, Brazil, and Peru fell in
1959, 1961, and 1963 respectively. At the other extreme the
number of professors in Mexico universities rose from 5,335

to 11,707 from 1960 to 1962.

TABLE 4-3

Averaqce Annual Compound Rate of Growth of Teachers

Primary Sccondary Higher

. Growth Crowth Growth
Country Years Rate Rate Rate
Argentina 1953-65 3.1 6.7} 6.22
Brazil 1953-62 7.3 6.9} 7.3
Chile 1957-61 4.3 8.3¢
Colanbia  1955-63 8.6 15,89
Moxico 1955-6% 5.6 10,0 9.5
Peru 1955-65 6.2 12,1 11.1°
Venuvzuala  19593-65% 7.1 15.1

1. 1953-63‘ 20 19‘)‘)—‘)‘.)' 3. ‘9?)("‘\-’. 4' l‘)h?"h". S. l955'64.
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IV. Student/Teacher Ratio

Colomnbia had the highest student/teacher ration in 1953
also had the highest rate of growth of teachers over the per-
iod. Argentina, which had the lowest student/tecacher ration
in 1953, experienced ﬁhe slowest tate of growth of teachers.
However among the other countries the differences in the rates
of growth are not too grcat, and the relationship is not pro-
nounced Appendix Table A-8,

In secondary education, where less data is available,
this relationship is completely inverted (Appendix Table A-9).
The countries with the highest student/teacher ratio, Argeéntina
and Brazil, while they have been expanding their supply of
teachers rapidly, have not been cxpanding their supply as
rapidly as the increase in their enrollments, nor as rapidly

as Venczuela (Appendix Table A-10).

V. School Age Population

As can be scen in Appendix A-11, the rate of growth of
school age population among the various countries has been
quite rapid on the whole. For the most part, the primary
school age population is growing faster than the secondary
school aqe population and the sccondary school age population
is growing faster than that of higher education.

The primary school age population of Columbia and
Veneczuela has been growing at a rate greater than 4 percent
a year, This is a high rate of growth and could not be ex-

peated to be mafintained for prolonged puriods of time, Chile
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and Argentina have been the slowest growing countries at less
that 3 percent.

Only Veneczuela has had a secondary school age population
which is growing at a rate exceeding a 3 percent a year. Chile,
one of the countries with the lowest rate of growth of primary
school age population has one of the higher growth rates for
the school age population, and which exceceds that of its pri-
mary school age population. Only Argentina has experienced
a rate of growth of less than 2 percent a year, with the other
countries having rates of growth between 2 percent to 3 percent
a year,

The rate of growth of higher school age population is
subject to more variation than the other two groups. Rates
of growth ranged from .8 percent in Chile to 2.8 percent in
Mexico. Chile shows a large difference between the rate of
growth of secondary and higher school age population while in
Mexico and Colomnbia there is virtually no difference between

the rate of growth of higher and secondary school age popula-

tion,

VI. Rural/Urban Population Distribution
Appendix table A-12 shows the rural/urban population of
the sclected countries for the two latest census periods,
and the averaqge annual rate of change of the rural/urban disg-
tribution betwuen the two periods, All countries have exper-
fenced an increase in the percentagye of ita population which

lives in urban areas, 1In Colaabia, the porcentago of urban
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population rose from 36.13 pcrcent to 52.8 percent in 1964,
an an avecrage annual rate of growth of 5.2 percent of the
countries only Chile had a urban/population distribution of
greater than 50 percent around 1950. By the 1960's Chile,
Colombia, Mexico and Venezuela had more urban than rural re;
sidents, and in Brazil and Peru, roughly 48 out of every 100

individuals lived in an urban area.

Vii. Females

Latin America, as most of the other countries of the
work, has experienced a changing pattern of female participa-
tion in the world of education. For the most part, however,
the "female revolution®™ in primary cducation occured prior
to the period under investigation. As can be scen in J\ppen-
dix Tables A-13, A-14, A-15 between 1953 and 1965 Argentina,
Brazil, Chile, Colombia; and Venezuela in primary education
all had more than 48 percent of their enrollmants composed of
females., Consequently there was not nuch room for growth in
the proportion of female enrollmants. Peru has a much lower
proportion of fcmales enrollced in primary education than in
any other country. Both Mexico and Peru have substantially
lower fcemale/enrollment ratios Iin sccondary cducation and the
ratio scarcly changed during the period under investigation.
Venezuela had a female/enrollment ratio roughly equal to that
of Peru and Nexico in 1953,

Hoquur, the purcentage of femalea enrolled grew at a
rate of 1,7 purcent a year (seo Table 4-4) so that by 1965,

48,4 percent of the Venozuulan secondary enrollmoent was
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composed of females, while females still comprised only 39.9

percent of enrollments in lMexico and Peru.

TABLE 4-4

Average Annual Rate of Growth of the Percentage

of Female Enrollment

Primary Secondary Higher

Country Year Rate Year Rate Year Rate
Argentina 1953-65 1 1953-63 o7 1954-63 3.5
BraZil 1955"64 .1 N. A. N. A.

Chile 1953-64 .1 N. A. 1953-65 S
Colombia 1953-64 .2 N. A, 1953-65 2.6
Mexico N. A, 1954-64 .1 N. A.

Peru 1955-65 1.2 1956-65 .2 N. A.
Venezuela 1953-65 0.0 1953-65 1.7 1953-65 3.2

The increase in female enrollment in universities has
been quite striking. It is here that the greatest rate of
growth of female enrollments has occured. Only Chile, for
reasons unknown has shown a decline in the number of females

enrolled,

VIII. The Percentage of Gross Domestic Product Produced
in The Manufacturing
As shown in Table 4-5 and Appendix A-15 the size of the
manfacturing and service sectors shares of gross domestic
product vary considerable between different countries. This
is true since some countrics arc more industrially developed
than others and thus have a larger manufacturing and service

sector.,
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In all countries except Peru, the percentage of G.D.P.
produced in the manufacturing sector exceeds that generated
in the service sector. Argentina has the largest proportion
of G.D.P. produced in the manufacturing sector, 35.1 percent
in 1965, while Venezuela had only 14.6 percent of its G.D.P.
produced in the manufacturing sector in 1965. Peru has by
far the largest proportion of its output produced in the
service sector, 36.7 percent and Argentina being the lowest

with 6.8 percent.

TABLE 4-5
Average Annual Rate of Growth of the Percentage of Gross Domes-

tic Product, Manfacturing and Service Sectors, 1953-1965

Country Manfacturing Rate Manfacturing Rate
of Growth of Growth
Argentina 2.0 -0.9
Chile 0.0 -0.6
Colombia 1.5 0.0
Mexico .9 .9
Peru1 1.7 1.3
Venezuela 2.2 1.5
ly953-1964

All countries except Chile have experienced positive ann-
ual average rates of increase in the percentage of G.D.P, pro-
duced in manufacturing., The rate of growth has been highest
in Venezuecla, 2,2 percent and lowest in Chile were no change
occured., Argentina and Chile has experienced a downward trend
in the percentage of output generated by the service sector,

the rates of growth being -.9 percent and -.6 percent
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respectively. The service sectors of llexico and Peru have

been increasing at .9 percent and 1,5 percent respectively.

Retention Rates

Tables 4-6 and Appendix A-17 and A-18 present the aver-
age annual rate of growth of retention rates and the retention
rates for primary and sccondary education. The rate of reten-
tion has been increasing in primary education for all countries
for which there is data. However is secondary education only
Peru has had an increasing rate of retention. Argentina and
Chile have had virtually no change in the rate of retention
over the period, and both Brazil and Venezuela have experienced

falls in the rate of retention.

TABLE 4-6

Annual Average Rate of Change of Retention Rates

Primary Secondary
Country Year Rate Year Rate
Argentina 1953-64 .4 1953-63 0.0
Brazil 1955-63 oS5
Chile 1953-60 0.0
Mexico 1958-63 1.4
Peru 1953-65 1.2 1956-65 1.0

Venczuecla 1958-65 o4 1958-65 =9



PRIMARY
Year
19593-65
1953=-65
13560~65

SEC2NZARY
2522-65
1355-65
1320-65

1330-65
2355-65
i3€0-65

TABLE IV-1l

Average Annual Rates of Growth of Educational Enrollments

Argentina

NN N
o ¢
Owae

5.0
7.1

2

Brazil
Gen. AV,
5.6 6.1
5.5 6.0
5.8 7.1
9.7 10.5

10.2 10.6
12.0 14.8
P! >os
8.1 7.2
10.54 9.25

l. 211 Colorbian data goes to 1964

2. 1957-65

3. Data ends 1964
4. Data ends 1963
5. Data ends 1964
Data source Appendix Tables A-1, A-2, A-3

Chile

10.88
14.76

Colorbia

13.0
13.3
12.6

Mexico

13.2
13.5
16.3

11.3
11.3

Peru

Venezuela

Gen.

13.1
18.4
i2.

Ave.

8L



Chapter V

Results of Estimating Equations

This chapter presents the empirical estimates of the
equations dcscrib;d in Chapter 1IV. It develops estimates of
A, Ko' Kl derived from the estimates Qf the adjustment pro-
cess of the stock of teachers and the regression results
from stages I and II in the estimation of the quantity of
enrollments.

I. Estimates of the Stock of Tecachers

. . £
Estimation o ’ Ko' Kl

Appendix Tables B-1, B-2 and B-3 prescnt the complete

A A
regression results from the estimating equation Tt =-KK°E

From these tables, Table

t-1
-iﬁ G.D. P E
17777 Te-1"t-1
A
V-1 has been dcveloped to present the values of &, Ko' and
A .
Kl for each level of education in ecach country. Tables V-2,

+ (1-'\) Tt"l.

V-3, and V-4 prescnt the values of A, K,» and K, by level of
education.
Table V-1
val £, K, K A
aluces O ’ ol 1 B
A A A A a A 2
Argentina A= (1-B) Ko a BI/A K1 -
Primary 101 .0413 ) »0000019%%
Sccondary «010 6.390 +00045*
ligher «669 - ,00499 .00714

79



80
{(Continue Table V-1)

Brazil Gencral

Primary «138 .000063 «001202
" Secondary .376 .1840 -.0000007
Higher

Brazil Average

Primary «139 .000057 .01084

Secondary .898 .18005 * -.0000084 *
Higher «491 .00490 .0000026
Columb{a i

Primary «564 +02180 «0000352 **
Secondary

Higher 614 .04415 * .0000206 *
Mexico

Primary | «229 .048 **  -,0000087 **
Secondary 631 =.17781 .000138
Higher «733 -.2923 .001286
Peru

érimaty . +449 +02015 =» +00000167
Secondary 1.222 +10063 =-,0000412
Higher 0017 7.5058 0004529 *

» o
Indicates B, or 52 value was significantly different
than zero at alpha = ,10,

A A .
$*lpdicates By or B2 value was sigynificantly diffeorent
than zcero at alpha = ,20,
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(Continue Table V-1)

Venezucla General

Primary 1.501 - .02648 -.0001028
Secondary .039 1.2397 -.0003135
Higher - .434 - .10458 -.0000490

Venezuela Averaae

Primary 1.224 .04658 -.0000236

Table V-2

Valucs of A, Ko, K, For Priwary Education

A K K

(<] 1
Argentina " .101 .041300 .0000019 *¢
Brazil Avcrage .138 000063 .001202
Brazil Gencral .139 .000057 .01084
Colurbia »564 .02180 .0000352 #*
Mexico 0229 «048124¢ -.0000087 *¢
Peru .449 .02815%¢ «00000167
Venezuela Average 1.501 -.026480 -,0001028
Venezuela General 1,224 .04655 ~.0000236

. A
Indicates B assoclated with K, or K1 significantly dif-
farent than zcro at alpha = ,10

‘e A
Indicates B asnociated with K, or Kl significantly dif-
ferent than zura at alpha = .20
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Table V-3

Values of A, K, e Kl for Secondary Education

A Ko Kl
Argentina .010 6.938* .00045*
Brazil Average «376 .1840 -.0000007
Brazil General .898 «18005* -.0000084*
Mexico .631 - 17781 .000138
Peru 1.222 «10063 . =.0000412
Venezuela .039 1.2397 -.0003135

N A
Indicates B values associated with K or Kl is signif-
icantly different than zero at alpha = .10

L X A
Indicates that B values associated with K or Kl is
significantly different than zcro at alpha = .28



Values of A, Ko' K

A

Argentina .669
Brazil .491
Columbia | .614
Mexico .733
Peru .017
Venezuela -.434

* A

Indicates

Table V-4

K
o

- .00499
.00490
.04415¢*

- .2923

7.5058%*

B values associated with K

icantly diffcrent than zecro at alpha = ,10

LE 4

A

or K

1
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for Higher Education

Ky

.00714
.0000026
.0000206*
.00128
.0004519*

.0000490

is signif-

Indicates that B values associated with K or K, is
significantly different than zero at alpha = .2

1
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It is intcresting to note that there is soie consisten-
cy in the values which & takes at diffecrent levels of educa-
tion. In primary ecducation, Table V-2, with the cxceptiou
of Venezucla, all values of » fall below .564. In secondary
cducation, Table V-3,‘i takes a wide range of valucs, from
010 in Argentina to 1.222 in Venezucla. lHowever in higher

education, Table V-4, with thc exception of Peru and Vencezu-

ela, all other A values arec greater than .491.

The ILstimation of the Stock of Tcachers

Appendix Tables B-1, B-2, and B-3 also present the re-
sults of the estimating equation for the supply of tcachers,
As an cstimator of the supply'of tcachers enmploycd within the
educational systom the model works rcasonably well. For the
most part the adjusted cocfficient of multiple determination,
Rz, is quite high, with correspondingly low standard errors
around the regression line. Summary statistics by level of

cducation are preuented in Tables V-5, V-6, V=7,
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Table V-5
Rz, Standard Error Around the Regression Line, and "F*

Statistics for Tcacher Supply Estimates in Primary Education

2 P

R Se F
Argentina .975 2574. 194.
Brazil Average .988 4334. 297.
Brazil General .988 4335. 324.
Columbia .969 1736. 127.
Mexico . .994 1695. 745.
Peru .933 2284. T 64,
Venezuela .831 2473. 18.

*
Measured in units of 10 tecachers

Table V-6

R2, Standard Error Around the Regression Linc and "F*

Statistics for Tcachers Supply Estimates in Secondary Edu-

cation.
R? s’ F
e
Argentina 991 2234. _ 389.
Brazil Average «976 3082. 154.
Brazil General . 937 4841. 60.

Mexico .903 1496. 32.
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(continue Table V-6)

Peru «966 951. 128,

Venezuela «897 804. 44,

]
Measured in Units of individual tecachers

Table V-7
R”, Standard Error Around the Regression Line and “F*

Statistics for Teachers Supply Estimates in Higher Education.

r? s * P
e

Argentina 0920 5520 530
Brazil 931 119S. 4l.
Columbia 914 234. 33.
Mexico +906 496. 32.
Peru 953 346. 83,
Venezuela _ «927 229. 45S.

*
Mcasured in units of individual tecachers.

Estimation of the Stock of Teachers: An Alternative Model.

It should be noted that there cxists a great deal of
multicollincarity in the rcgression results for the estima-
= A
ting function T, KE,._, + AkGpr , E . 1.
An attempt to climinate this problcem of multicollincarity

+ (1-M)T

was made by the development of a ncw estimation equation.
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It was hoped that this ncew equation would reduce the stan-
A
dard errors around the Bs and thus produce bettcr cstimates

of X\, Ko' and Kl' The original estimating equation was di-

vided by Et-l arriving at the ncw estimating cquation Tt
-1

A 2 -

Ko Bpa1 + AM9CPPe g Beoy o PN Ty or T = M5 s

Ee-1 Pe-1 Eger  Eeaa

A -

chnpt-l + (1=2) Teoy

Ee-1

The results of the regression equations are presented in
Tables V-1V, V-V, V-VI. Unfortunately this ncw estimator
did not produce significant improvements in the cstimators.
While the standard crrors of the gs are smaller in some in-
stances, however in many others the standard errors increased.
The equation as an estimator of the stock of tcachers not su-
perior to the original estimator. Thus it will not be dis-
cussed further.

I1. Estimates of Educational Enrollments

Stage I Estimates

I. Argentina

There was found to exist a significant corrclation be-
tween enrollments and tho independent variables G.D.P.,
tcachers, pcercentage femalo enrollment, and percentagoe man-

ufacturing for primary education. (Appendix Table B-7) Theseo
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significant relationships also held true for both secondary
and university in Argentina. (Tables B-8 and B-9) For the
multiple regression these results were found. 1In primary
education the variables G.D.P., percentage female, tcachers,
and pcrcentage of manufacturing were used as independent
variables. Of the four, only teachers was significant,
(Table B-10) In secondary educatiOn,_the same independent
variables were used. Only G.D.P. was significantly reclated
to enrollments, (Table B-1l) In higher education, the same
variables were selected but the results were different. The
variables percentage sex, and percentage manufacturing were
significant, (Table V-XII).
II1. Brazil

There cxisted a significant correlation between all the
tested indeperndent variables, G.D.P., teacher and perccentage
sex for both average and general enrollments. (Table B-7)
In secondary cducation G.D.P. and tecachers were uscd as in-
dependent variables, along with the retention rate. There
existed significant correlations betwcen these variables
and enrollments. (Table B-8) In higher education, the in-
dependent variables were G.D.P. and nunber of teachers.
Both of these variables woro significantly correlated to en-
rollments (Table B=9). In thoe multiple regression on primary

and higher cducation only the nuwber of teachers proved to
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be sufficient, while in secondary education both proved to

be significant (Tables B-10, B-ll, B-12).

III. Chile

-

Only in higher education were significant correlations
found betwcen enrollments and the variables G.D.P., and the
percentage of manufacturing, (Tables B-7, B-8, B-9). There
was no significant reclationship between the independent
variables G.D.P., percentage female, and percentage manu-
facturing and the dcpendent variable primary enrollments
{Table B-10). TIor both sccondary and higher education the
independent variables used were G.D.P., and percentage of
manufacturing. In secondary education the coefficicnts of .
percentage of manufacturing was significant while G.D.P. was ’
not. In higher cducation both G.D.P., and percentage of
manufac£uting cocf{ficients were significant (Tables B-10,

B"ll, 8-12) .

1V. Colombia

All of the independent variables tested G.D.P., teachers,
percentage females and percentage manufacturing had signifi-
cant correlations with enrollments in primary cducation.
For higher c¢ducation a ;cgreuslon line wag fitted between

enrolluments and the independent variables G.D.P,, teachers,

and pcercentage manufacturing. All of the threo variables
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proved to be significantly correlatcd with enrollments
(Tables B-7, B-8). In the multiple regression the coeffi-
cients for teachers and percentage of manufacturing were
significant in primary education, while the cocfficients for
all three variables were significant in higher education

(Tables B-10, B-1ll).

V. Mexico

It was found that there cxisted significant correlation
between primary enrollments and the independent variables
G.D.P., tecachers and the percentage manufacturing. In sec-
ondary cducation the variables G.D.P., and the percecntage
of manufacturing wcre regressed against cnrollments. Both
variables were significantly correclated with enrollments.
It was possible to regress the variables G.D.P., teachers,
and percentage of manufacturing against enrollments in high-
er cducation. It was found that all three variables were
significantly correlated with enrollments. (Tables B-7, B-8,
B-9) Like in primary cducation the cocfficients of the
variables of tcachers and percentage manufacturing were sig-
nificant. 1In secondary cducation the cocfficients of the
variables G.D.P., and the pcrcentage manufacturing were sig-
nificant, when the cocfficients for the independent variables

of tecachers, G.D.P., and percentage of manufacturing were
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significant. (Tables B-10, B-1l1l, B~12)

VI. Peru

In primary education the independent variables used
were G.D;P.. the number of tecachers, the pcrcentage of female
enrqllment. the percentage of manufacturing, and the reten-
tion rate. G.D.P., teachers, percentage female, percentage
manufacturing, and the retcntion rate all had a significant
correlation with enrollments. The simple regressions decaling
with secondary education used the same independent variables
as those in primary education. With the data in absolute
form, all variables except sex proved to be significantly
correlated with enrollments. In higher education the vari-
ables G.D.P., tcachers, and pecrcentage of manufacturing were
used as the indepcndent variables. All three variables were
significantly corrclated with enrollnents (Tables B-7, B-8,
B-9). Only the coefficicnts of teachers and the retention
rates were significant in primary cducation, while in sec-
ondary ecducation the variables of tcachers, the percentage
of manufacturing and the rctcntion rate was significant. 1In
higher cducation the variables of teachers and percentage of

manufacturing were significant. (Tables B-7, B-8, DB-9)

VII. Venezuecla

Three different regressions were run for Venezuola,
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1953-1965 for general enrollments including kindergarden,
1957-1965 for general enrollments excluding kindergarden, and
1957-1965 for average enrollments. The independcnt variables
usced were G.D.P., teachers, percentage female, percentage
manufacturing, and retention rates. For all threce regres-
sions the variables G.D.P., teachers, and percentage manu-
facturing were siénificantly correclated with enrollments. In
sccondary education multiple rcgression were run between both
average and general cenrollments for 1957-1965 and the inde-
pendent variables G.C.P., teachers, percentage female, per-
centage manufacturing, and the rate of retention. All of

the variables except the retention rate were significantly
correlated with average and general enrollments. For 1957-
1962 regressions were run between enrollments in higher ed-
ucation and the independent variables G.D.P., tecachers, and
the percentage of manufacturing. For 1953-1962 regression
were run between enrollments and the independent variables
G.D.P., and percentage of manufacturing. All variables were
significantly corrclated with cnrollments (Tables B-7, B-8,
B~9). 1In primary cducation only the cocfficient of the
variable tcachers proved to be significant. In sccondary
cducation the cocfficients foy G.D.P., and teachers were
significant while in higher cducation the variables teachers

and percentage manufacturing proved to be significant (Tables



93

B-9, B-10, B-1l1l).

Cross Sectional gcgressions

Additional regressions were run treating all the se-
lected countries as one group. The basic procedure was as
follows. ‘hen possible, each of the independent variables
were converted into a per capita form. For the year 1963,
a regression was run with the student/school age population
as the dependent variable, and per capita G.D.P., teachers/
school age population, percentage of the population living
in urban arcas, percentage of female enrollment, and the
retention rate. There was a high degree of positive corre-
lation between all of the independent variables and the de-
pendent variables in primary education (Table B-13). The
independent variable retention rates were excluded in secon-
dary education. Again, all of the variables were correlated
with the independent variable (Table B-13). For the cross
sectional regressions in higher education, the percentage
of females enrolled was not used. All other variables were

corrclated with enrollments. (Table B-13)

Stage IT Estimates.

Using the analytic framework developed in Chapter III

A

A A
i ’ = e ) ) + -
the estimating model Et a+ Bl (G.D.P )t-l nz (¢ of man
A

(tcacher/student ratio) +B

ufacturing)t_1 t=1 4 (E’t-l

A
+
.Ba
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was used to estimate enrollments. Tables B-14, B-15, B-16,
prescent the results of the regression. Table V-8 summarizes

the R2 and "F" statistics for each country and each level of

education.

Table V-8

R2 and "F" Statistics For Estimates of Enrollments

Primary Secondary Higher
Rz lPﬂ Rz IF' Rz .F.
Argentina .969 Bl.* .613 13.* .80l 9.

Brazil (Average) .191 1.48 «962 55.* .995 353.*

Brazil (General) =.30 .54 «916 45.* <973 297.*
Chile 932 48.* «967 171.* <977 117.*
Colombia .981 92.* «995 301.*
Vexico «993 304.* +982 82.* 967 58.%*
Peru +985 152.* 0953 46.* «992 194.*
Venezucla «973 91.* «972 79.% .956  35.*
(Average)

*significant at alpha = ,05

All of the estimating cquations except for primary education
in Brazil are significant., PFurther out of the twenty three
R2 developed, 21 are above .60, 20 are above ,80, 19 are

ahove ,90 and 17 are alove .9%, Tables v-9, V=10, and V-11},
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show which variables and the signs of the cocfficicnts are

significantly different than zecro.

Table V-9

Sign of Regression Cocfficients for Primary Education
(0 indicates not significant)

%t of (Teacher/ Enroll-

Constant G.D.P. _, Manuf. Student) _, ments _,
Argentina 0 0 0 0 +*
Brazil 0 0 0 0 0
(Average)
Brazil 0 0 0 0 0
(Initial)
Chile 0 0 0 N.A. +*
Colombia 0 bl 0 ) 0 0
Mexico 0 0 0 0 +*
Peru -4 - - +* 4+
Venezuela -4 0 0 0 +*

* gignificant at alpha = ,05
** gignificant at alpha = .10



Argentina
Brazil (Initial)
Brazil (Average)
Chile

Mexico

Peru

Venezuela
(Average)

Venezuela
(Initial)

Sign of Regression Coefficients for Secondary Education

Table V=10

(0 indicates coefficient is not significant)

(Teacher/ (Cnroll-
Constant  (G.D.P.) _, (% of Manuf) _, Student),  _, ments) _,
-k 0 +hR 0
-t 0 0 +%
-t 0 0 4+®
0 0 N.A. N.A. +*
-t 0 0 4
0 0 +*
0 0 +*
0 0 o il +*

* gignificant at alpha = ,05
*e¢ gignificant at alpha = .10
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Argentina
Brazil (Initial)
Brazil (Average)
Chile

Colorbia

Mexico

Peru

Venezuela

Table V-11

Sign of Regression Coefficient for Higher Education
(0 indicates coefficient is not significant)

(Tcachex/ (Enroll=-
Constant  (G.D.P.) _, (% of Manuf.) _, Student) _, ments) _,

0 0 0 0
-t 0 +* +*
- 0 0 +* +*
0 0 - N.A. +*
- 0 +% 0 4+
0 0 0 ey

o 0 +*
o 0 0 +*

L6
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It is clear that the most important factor in determing
enrollnents in time period T is enrollments in period T-1.
While variables such as the teacher/student ratio-can be a

significant factor, the current level of cnrollments is by

far the most significant.



CHAPTER VI
Testing of Hypotheses

This chapter tests the hypotheses presented in Chapter
III. Each hypothesis will be acceptcd or rejected on a
country by country basis.

I. fvery country at Every-Level of Education

has an Optimal Tcacher/Student Ratio

A lMethodoloar For Testing

If a country has an optimal tecacher/student ratio and
acts rationally it follows that 0: A-1, To evaluateAit is

nccessary to test the hypothesis H, A0 0A>L
Hy 03¢l

Consider the likelihood function if H, is true. Maximizing

< (A Y,X) subject to<0 oraz0 implies settinga=

which is the level squares estimate of AifA<0 ora-1. Like-
wise if uo or n;;is true, maximizing < (-\,Y,X) without re-
strictions on is what the regression program does so that

,~-.2, whatever the valuc of .\. The likelihood ratio

: 2
<) 1 (R =.\)
L- i iy - FNTTT V2
4« ) |l1 i
. 1. - N X ;
exists such that GaTT e 1/2 (fB \)
~
2 lns= ( \ which is a chi aquare distribution with

1 degrou of fruudnn. Soveral exanples of tho hypothesis which
could hu tustud can bu doevalopad, Solucting a level of alpha

of .05 assumes 1= ,7, 3~- 1. 8Sat tho hypothosia
H, A1 ( g_'\“)2

™ “7- \.‘I_)._z.-g
\
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since 9 > 3.84 rejects “o and accepts Hl. Assume that = .2

and O, = .01. Then sct H A< 0 X2 = (3-1) e (22 = 0)2=4

H. 0<Acl O. .01
1 )

Since 4> 3.84 rcjects "o' accpet H,. Further if 0>,€or3.>;
then I, must he accepted.,

Tables V1-1, V1-2, V1-3, present the test of the hypo-

thesis Ho: 0 a1 le 0< AL,

Table V1=-1l
Test of Hou\ao,\'>0: Primary Education

Chi
A 3& Square  Accept/Reject

Argentina .101 .127 .621 Accept Ho
Brazil (Average) .138 .432 .101 Accept H
Brazil (Initial) .139 .329 ©.178 Accept Ho
Colombia 564 .970 .204 Accept Ho
Mexico .229 1977 1.34 Accept uo
Peru 449 .284 2.49 Accept H
Venczucla

(Average) 1.501 .458 - Accept Ho
Venezucla

(General) 1.224 «927 - Accept "o

*
For an alpha risk of 5%,
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Table V1-2

Test of Hozz\<o;/\ >0: Seccondary Education

Chi
:: Square Accept/Reject
Argentina .010 .054 .03 Accept
Brazil (Average) « 376 .468 .82 Accept
Brazil (Gencral) .898 .293 .34 Accept
Mexico .631 .467 .62 Accept
Peru 1.222 - - Accept
Venezuela .039 <379 .01 Accept
I'or Alvha = .05
Table V1-3

Test of 1t A< C:;A> - : Hicher Education

,’\‘ 6/\ Scc;:?z;re Accept/Reject
Argentina .669 264 1.5 Accept
Brazil .491 .783 « 37 Accept
Colombia +614 » 397 .89 Accept
Mexico + 733 . 467 57 Accept
Peru .017 404 .001 Accept
Venezucla ~.434 - - Accept

For Alpha = ,05
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As can be secen fronm these tables, the standard error of 5:
is so high that it cannot be clearly established that the
rate of response, 2, falls between zero and 1.0 at the 95
percent level of confidence. liowever, in only 4 out of 20
cases does the value of A fall outside the allotted range.
II. A Positive PRelation ixists Betucen Real

Per capita Gross Dorestic Product and

the Student/Teaciner Ratio
Table V1-4 was developed from appendix tables B-4, B-S, and
B-6, and sho+ the cocfficient of corrclation between the
Teacher/student ratio and real G.D.P.

Table V1-4

Cocfficicnt of Correlation Between Tcacher/Student
Ratio and G.D.P.

Primary Secondary Higher
Argentina .79 -.09 .16
Brazil (Intitial) .97% - 77* «55
Brazil (Avcrage) J91* -.81* .51
Colombia «99* - .96*
Mexico .99* «82* 93¢
Peru .37 - 724 -.36
Venczuela -.87* -.56% -.42

*Significant at alpha = .05,

The results show that 13 of the 20 correclation cocfficients
arc significant at an alpha level of ,05. Even more impor-
tant is that the sign of the significant corrclation cocffi-

cients are pousitive for 9 of the 10 significant values. 1t
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would be placed into the educational system and that the re-
lationship betwcen G.D.P. and the tcacher/student ratio would
be positive. It is interesting to note that in prinary edu-
cation, wherec the teacher/student ratio may be most critical
in the lecarning process the sign of the correlation coeffi-
cient is positive in all significant cases except Venezuela.
III. The Principle Determinant of the level of

Enrollrents in any Given Period is the Level

of Enrollments of thc Preceding Time Period.
Tables B-9, B-10, and B-1l1l confirm this hypothesis. In every
regression which was made in estimating enrollments, the one
factor which was almost uniformly most significant was the
variable of enrollrments lagged by one tirme period. This pre-

dominance of evidence tends to confirm this hypothesis.

IV. Levels of Educational Cnrollments are Direct-
ly Related to Levels of Real Per Capita Income.

Table V1-5 is constructed from appendix tables B-7, B-8 and

B-9.
Table V1-5
Cocfficients of Corrclation Between Enrollments and G.D.P.
Primary Scecondary Higher

aArgentina «61%* «87% «72%
Brazil (Average) «92* .93 .91*
Brazil (General) .92% <94 92*
Chile «34 92t J91*
Colorbia «83* N.A., «90*
Nexico T 94" 92¢% .94
Peru .83 94" J95*
Venezuela «77% Y - A .66*

*Indicates value is significant at alpha = ,05.
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In every country, except for Chilean primary, there ex-
isted a significant positive relationship between G.D.P. and
enrollments. While the causc and effect relationship is
somewhat middled, it is clear that the hypothesis should be

»

accepted.

V. An Incrcase of The Percentage of Females En-
rolled in the CEducational System Leads to
Increased Educational Znrollments

Table V1-6 is constructed from appendix Tables B-7, B-8,

and 8-9 .

Table V1-6 :
Correlation's Between Enrollments and the Percentage of
Female Enrollment

] Primary Secondary Higher
Argentina .88%* «76* 93¢
Chile .25 N.A. . N.A.
Colombia | o 72% N.A, N.A.
Peru . «83* .45 N.A.
Ven;zuela .31 - .88* N.A,

*Indicates valuc significant at alpha = ,0S.

A grcat dcal of evidence was not available concerning this
hypothesis. 1In primary education it is possible to accept
the hypothesis for Argentina, Colorbia, and Perﬁ, but the
hypothesis must be rejccted for Chile and Venvzucla. In
secondary cducation tha hypothesis is accepted for Arguntina
and Venezuela but rejected for Peru., It is interesting to

note that the hypothesis {s accepted for all three levuels of
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education for Argentina.

VI. As the Production Process of a Country
Becories liore Comnlex, as Renresented Oy
the Proporticn of Gross Douestic Product
Produc;d in the Manufacturing bcctor, Ed-
ucational cnrollients Risec.

Table V1-7 is constructed from appendix Tables B-6, B-7,
and show the correlation betucen the percentage of G.D.P. pro-

duced in the manufacturing sector and enrollments.

Table V1-7
Correclation Cocfficients Between The Percentage of
G.D.P. Produced In The lianufacturing Sector and Enrollrents

Primary Secondary Higher
Argentina «74* .94¢% «76*
Chile .21 .15 .92*
Colorrbia .88* N.A. .82%
Mexico e 79% +99% .88¢*
Peru .83* <91* «99*
Venczuela .86* .95* .94t

*Indicates value is significant at alpha = .0S5.

At every level of education, for ecach country investigated,
except Chile, the relationship between the percentage of man-
ufacturing and enrollm2nts proved to be significant. With
the exception of Chile in primary and scecondary cducation,
the hypothesis cannot be rejected.

VII. As Retention Rates Within an Educational

System Risce, the Levels of Enrollments
Risc.
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Although it is not possible to gather a grecat dcal of
information, concerning the rate of rectention %able V1-8
which is develcped from appendix Tables B-6, B-7 and B-8

present the available information.,

Table V1-8
Corrclation Cocfficients Between the Retention

Rates and Cnrollments

Primary Secondary
Argentina . 59% .69*%
Brazil N.A. .70*
Peru . 74* «71%

*Indicates the significant at alpha = .0S.

Every country test shows a significant positive relationship
between retention rates and enrollrent. It is not possible
to reject the hypothesis that the relationship exists.
VIII. The Grecater the Per Capita G.D.P. of a
country, the Higher thc Provortion of
Lnrollnents to the Lecgal School Age Pop-
ulation.
Appendis Table B-13 prescnts the results of the cross scction-
al analysis described in Chapter V. The corrclation coecffi-
cient between (enrollments/school age population) and per
capita G.D.,P. arc .67 for primary cducation, .95 for secon-
dary cducation, and .84 for higher cducation, cach of the
correlations being significant at a level of alpha risk of

«10. Clcarly the richer the country, the greater proportion

of the scnool age population attends school,
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IX. The Morc Urbanized a Country Becones, the
Greater the Proportion of Enrollments to
School Age Pcpulation.

hppendix Tale B-13 presents the results of a cross sec-
tional analysis between (enrollments/school age population)
and the percentage of the population living in urban arcas.
The correlation between the two variables for primary educa-
tion is .71, for secondary cducation .70 and for higher ed-
ucation .80, all values significant at an alpha risk of .10.
Given these results, the hypothesis cannot be rejected, since
a clecar association exists between the degree of urbanization
in a country and the percentage of legal school age popula-
tion enrolled in every education level.

X. The Greater the Ratio of Teachers to School

Age Population in a Given Country, The Grecat-
er the Ratio of Enrollments to School Age
Population.

Appendix Table B-13 shows the correlation cocfficients
between the two variables. The results show that the cor-
rclation coefficient for all three levels of education are
significant, -.87 for primary, -.73 for secondary, and =.77
for higher. The sigyn of the cocfficient is the opposite of

the hypothesized sign. For this reason the hypothesis is

rejected.



CIIAPTER VII
Conclusions
Previous chapters have described the place of educa-

tion in econonic theory and the problers of educational plan-
ning. They have developed analytical models which have en-
apled specified hypothesis to be either accepted or rejected.
This chapter will discuss the acceptance or rejection of the
various hypothesis in the context of ccononic theory and the

possible policy ccnclusions which ray be drawn.

I. The Hypotheses

The Optimal Teacher/Student Ratio

Higgins, Harbinson and l!ieyers, Hansen, ileff and Poignant1
all alluded to the existence of a teacher/student ratio which
they felt educational systems would desire to maintain. If
this ratio is considered to be an optimal ratio, no matter
how the ratio is considercd to be an optimal ratio, no matter
how the ratio is derived by the system, the supply of teach-
ers can be treated as a stock adjustment model. That is if
the teacher/student ratio is not at the optimal ratio, ad-
justments will be made in the stock of teachers in order to

achieve the desired ratio. The existence of this optimal

lnigginq, Lconamic Development, p. 434; Harbinson and

Meyers, Lducation, "1nno or, and icononic Growth, p. 199;
Hansen, f:ducation and IConomi o D v(loQJlnt, p. 23-71; Neff,
!duratznn and_ bevelonnent, vpe. 22=24; ana I Poignant, The Pc-
Tation ol i.ducation 'lans, p. 31,
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ratio would be established by the statistical determination
of A such that 0{.AAd. It was however, impossiblec to statis-
tically establish that the rate of response to the difference
between the optimal ratio and the actual ratio was between

0 and 1.

The failure to confirm an optimal ratio may arise for
several rcasons. First, there may be no optimal ratio's
which the systems try to achieve. Assuming however, that an
optimal ratio exists, it may well be changing over time. 1If,
due to changing cducational practices and thecory, or educa-
tional technolocy, the optimal ratio is changing, then esti-
mators of the rate of response, A, would not be valid. It is
interesting to note however, that almost all of the estimates
of A ,J:, did fall within the range 0 to 1. lLovever, the
hypothesis that 0< A1 could not be accepted since the stand-
ard deviation of A was simply too large. It is possible that
the process of reaching an optimal ratio may be a long run
process and that there simply was not sufficient data avail-
able to establish the existence of the optimal ratio. 1In
summary, while it was not established that the optimal ratio
existed, the model may have failed to establish its existence
because of the limited amount of data available.

Teacher/Student Ratio and G.D.D,

In their discussion of the optimal stock of teachers,
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Hansen, Meyer, and’Neff2 pointed out that the optimal supply
of tcachers and thus the teacher/student ratio should be con=-
sidexed in light of alternative modes of tcaching and re-
sources which could be available for the education system.
This implies, that given a set of technology constraints,
that one would expect the teacher/student ratio to vary with
the resources available to the system; i.c., the more re-
sources available, the grecater the supply of teachers and the
greater the teacher/student ratio. '
This hypothesis was tested in the estimating model for
A and the results shown in Table V1-4. G.D.P. may be consid-
ered as an approximation for the amount of funds available to
the educational system if it is assumed that the proportion
of G.D.P. going to education rerains constant. In primary
education the results show that for Argentina, Brazil,
Columbia and Mexico the relationship was positive and signi-
ficant, while the reclationship was not significant in Peru,
and significant and negative in Venezucla. 1In sccondary ed-
ucation, Brazil, Peru, and Venczuela had significant negative
relationships while mexico had a significant positive rela-

tionship. In higher education there was no significant

zﬂanucn, Cducation_and Econonic Dovolonmohi, pp. 4138,
Meyer, idducational Planning, pp. 300-301, Jdeff, Lducation
and Development, p. 38-39.
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relationship for Argentina, Brazil, Peru, and Venezucla while
the relationship for Colombia and Mexico vas positive and
significant. |

Two possibilities exist for the negative relationship
between the variables in secondary cducation. First, the
respective systems may have felt the teacher/student ratio
to be too hich and put resources going into sccondary educa-
tion into other forms of capital. It may be possible that
this negative rclationship is reflective of a bottleneck in
the education system in the supplying of teachers to secon-
dary education. While it is possible that persons with a
secondary education degree could teach in primary education,
it seems unlikely that the same person would do so in secon-
dary education. This would mean that the supply of teachers
for the most part would come from the system of higher edu-
cation. Thus, even though more resources were put into secc-
ondary cducation, the higher education system may not be able
to supply teachers fast enough to prevent a falling teacher/

student ratio.

Enrollrents and G.D,P.

3

Schultz, Denison, and Selowsky~ have pointed out the

- -—

3Schultz,"Capital Formation", pp. 327-342, Denison, "The
Sourcecs of Growth", pp. 198-203, Sclowsky, "On the Measurement®,
pl 450- -
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fact that G.D.P. and enrollments rise together. It does seem
apparent that rising cnrollments and increases in G.D.P. have
a dual relationship. Rising enrollments lead to a more edu-
cated and better trained labor force thereby leaQing to a
higher level of G.D.P. At the same tire rising levels of
G.D.P. and employment provide the necessary family income for
children to enroll in and remain in the cducational system
for longer periods of time. Waile this analysis did not pro-
port to be able to sort out the directional relationships be-
tween enrollments and G.D.P., it did test whether this rela-
tionship held true for the Latin Amcrican countries of
Argentina, Brazil, Chile, Colorbia, Mexico, Peru, and Vene-
zucla. For every level of educatfﬁn in cach of these coun-
tries there was indced a positive, significant relationship,
Table V1-5. It could be concluded that the Latin experience,
at least in this instance, is similar to that of the United

States and other more cconomically developed nations.

Enrollments and the Percentaage of Female Enrollnent
4

Guillum® has pointed that during the last sixty years
more and more females have cntered the educational systems in
Latin America in increasing numbers. It was found that sig-
nificant positive rclationship existed in priﬁary between the

two variables for Argentina, Colombia, and Peru, while there

4Guillum, Social Chanacs iﬁ Latin Anerica, p. 35.
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was no relationship in Chile, and Venczuela. Given the fact
that the percentage of female enrollinent in Chile and Vene-
zucla approached .50, it is clcar that the "female revolution®
occurred before the time span of study. Since the percentage
of femalec enrollment in Colonbia and Argentina hovered between
.47 and .50, it would sceinn that even though the relationship
was significant it vas not particular inportant for these
countries. This is particularly pointed out by the fact tﬁat
the estimated regression coefficient for the percentage of
fenales was not significant in the rultiple regressions in
Appendix Table V-1X. Only in Peru where the percentage of
female enrollments rose from .40 percent to .46 percent could
it be considered that the increase in icmale enrollments was

a significant factor in using cnrollrents.

In secondary ecducation Argentina and Venczucla showed
significant correlation between the two variables. In Vene-
zuela the percentage rose from .38 to .48, while in Argentina
the percentage rose fron .52 to .56. In the nultiple recres-
sions Appendix Table B-7, the cocfficients of the variable,
pcrcentage of female enrollment, proved to be significant,
further identifying the incrcasing perccntage as being im-
portant. The rclationship in Peru was not significant nor
was the cocfficient in the multiple regression, which was ex-
pected since the percentage of females has not risen signifi-

cantly in system,
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G.D.P. Produced in the MNanufacturing Sector

Pepelelais, Il'ean and Adelman, Higgins, Becker, and
Mincer5 have all associated the rate of return from cducation
to the demand for education. Specially Pcpelelais, Mean and
Adelman point out that the more complex the production pro-
cess becomes, the greater the expected return to education.
The percentage of G.D.P. produced in the manufacturing sec-
tor was selected as being representative of the conmplexity
of the production process of a country. It was found that
significant correlation existed between the variable for all
levels of education for Argentina, Colombia, Mexico, Peru and
Venezuela. In addition, in multiple regression in Appendix
Table B-9, B-10, and B-1l it was found that the regression
coefficients were significant in primary cducation for Argen-
tina, Colombia and !lexico, for Peru, Chile, and Mexico in
secondary cducation. It is noteworthy that the coefficients
of the simple and multiple regression for higher education
vere significant for all countries testcd, Aragcntina, Chile,
Colombia, Mexico, Peru, and Venezucla. It seems clear, that

the incrcasing complexity of the production process is most

5Pepelelais. Yean and Adelman, [Lconormic Development,
pp. 70-72, Higgins, Eccnonic DCVQlOWﬂLnC, pp. 411-412, Schultz,
Economic Develonrent, p. 576, becker, "tUnder-Investment in
Collcyec Lducation”, pp. 340-348, Mincer, "On the Job Training®.
pp. 67~84.
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dramatically felt in the systems of higher education.

Percentaace Enrollments and Per Canita G.D.P.

Higgin56 implies that the size oi the absolute potential
school age pooulation in relationship to the wcalth of a '
country is a critical factor in determining the level of en-
rollments. Since data of the eligible school age population
is available only through a national census it was necessary
to attempt to test this hypothesis with a cross secctional
analysis, Table V-X1V. The results do show that the richer
the country, the greater the percentage of enrollment to po-
tential enrollments. Tais result, while confirming the sug-
gestion by Higgins, tends to reinforce the hypothesis accept-

ed earlier, that enrollnments as positively related to G.D.P.

Percentage of Lnrollrents and the Rural/Urban Ponulation

Distribution

Higgins7

hypothesized that an important factor in the
determination of enrollments is the rural/urban population
distribution. Again, since the data for population distri-~

bution is available only from a census it was necessary to

6lliggins, Econonic Develonrment, p. 438,
7

Ibid. ¢ Po 33.
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use cross sectional analysis.. It wvas found that there was a
strong, significant relationship betwecen the ratio of cnroll-
ments/school age population and the percentage of the popula-
tion that live in urbah arcas for all levels of education.
This result shows that more urbanized countries have a higher
porportion of enrollments to school age population than do
countries with a lower pcrcentage of urbanization. While this
result does not necessary confirm the fact that the more ur-
banized a country becomes, the greater the level of enroll-
ments, but does lend strong supporting evidence to such a

hypothesis.

Enrollments and the Retention Rate

Guillum8 criticized Latin Arerican educqtion because
large numbers of students who enter the education system fail
to complete their education. If the educational systems have
been making progress in helping students stay in school for
longer periods of time, this would show up in using retention
rates, and therefore in increasing enrollments. 1In countries
where information was available Argentina, Brazil and Peru,
that prcgress was made in increasing the retention rate. This
increase retention rate in primary and secondary ecducation
were significantly associated with increases in enrollments

(Table V1-8). From these observations it can be concluded

8Guillum, Social Chances in Latin Amecrica Todav, p. 38,
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that at least for these countries, retention rates have been

rising and have helped to create an increcase in enrollrments.

Relation Between Currcat and lMas: Levels of Enrollments

llo specific mention was found in the literature that the
level of enrollments in a given time period is principally
determined by the level of enrollment in the previous periods.
This simply inmplies that the stock of enrollments is relative
to new entries into the system so that enrollments cannot
change drastically from one period to another. Table V-9,
V-10, V-11, clearly show that their hypothesis is correct.
It is clear from this if one wishes to estimzte enrollments
for a given time period the starting point is the enrollment

of the system in th> previous period.

Percentaage of Enrollments and the Tecacher/School Ace Popula-

tion Ratio

. No mention of the hypothesis was found in the literature.
The author concluded that it might be expccted that the pro-
portion of enrollments to school age population might be re-
sonably expected to be positively related to ratio of the
number of tecachers to the school age population. This would
appecar to suggest that a country with a relatively smell pro-
portion of students enrolled in school would attempt to sup-
ply more educational places for students, increase the stock
of tecachers. llowever, the resulting correlation done on a

cross sectional basis showed a negative correlation. That is
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the lower the enrollment/population ratio, the higher the

teacher/population ratio, or conversely the higher the enroll-

ment/population ratio, the lower the teacher/population ratio.
This inmplies that countrics with low cnrollment/population
ratio incrcase the ratio throuch decreases in the teacher/
student ratio, that is through cxvanding enrollmcnts faster
than tcachers. This would tend to indicate again that a
linitation exists, especially in countries with reclatively
low enrollrents, in the desire to or the ability to produce

more tecacihers for the industrial system.

II. POLICY CO.CLUSIONS

The results of this study lcnd support for policy con-
clusions of tvo different types. First, conclusions can be
reached on a general level recarding the problems and oper-
ations of the educational systers of the selected Latin
MAinerican countries. Secondly, a general procedure can be
developed for the predication of future educational enroll-
ments of these countries.

In short run, the educational systems under study have
been faced with a given nurber of pcople who wish to enroll
in the cducational system at sone point in tire. Given the
emphasis placed upon economic growth and education in these
countries,-it would scem that it would be politically impos-
sible for the cducational system of a country to turn away

a significant number of students who wanted to enter the
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system on the grounds that thare were not enough teachers or
space. Nor is it possible to recleasc teachers if fewer stu-
dents than cxpected enroll, For these rcasons then, the
short run adjustment factor which balances the demand for ecd-
ucational places with the supply of educational places is the
teacher/student ratio.

At any civen time the system supplies a relatively fixed
quantity of teachers. Hopefully this guantity of teachers
when merged with the number of students enrolled in the sys-
ten will produce the tcacher/student ratio which the system
feels is optimal for the education process. I1f the system
has over estimated or underestimated the enrollments for the
period then the teacher/student ratio will not be optimal.
Likcewise even if the estimates of enrollments are correct
but the system lacks the ability to supply the appropriate
quantity of tcachers tht student teacher ratio will not be
optimal in the short run.

In the long run, the educational system moves towards
an optimal teacher/student ratio through the adjustment of
the stock of teachers. While this study does not conclusive-
ly show that educational systems have opntimal tcacher/student
ratio which they are trying to achieve, it does present
evidence which indicates that such a ra:io may éxist. The
model developed to measure the rate which ecducational sys-
tems in the seclected Latin American Countrics move towards

an optimal tcacher/student ratio shows most of the countries
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educational systems to have reduced the gap betwecen the de-
sired stock of teachers and the actual stock of tcachers be-
" tween 1 percent to 100 percent over the period of the séudy.

However, for the most part the educational systcms have
not becn able to achieve a rapid rate of change betvecen the
desirced and actual stock of teachers. This is due to the
systems inability to increase the stock of teachers as rap-
idly as the growth in enrollments to achieve the optinal
ratio. These countrics, and others in similar situations
would be well advised to concentrate ore on the development
of the production system of teachers if they care to achieve
optimal teachcr/student ratios in the long run.

In addition to increasc attention to the developrent of
teaching resources, it is necessary to develop long run pro-
jection models for educatiocnal enrollments. While this éaper
does not propose to develop a long run projection model for
a specific country it docs lay the foundation for a methodol-
ogy for such a model. Educational planncrs must concentrate
on a varicty of factors in order to project cnrollments in
period Tlo the obvious starting point is the nurber of stu-
dents enrolled in period T.

As a preliminary estimate one could take the proportion
of currently cnrolled students to the eligible school age
population. Projections of the eligible school age popula-
tion in period TlO could be attained and the proportion of

students enrolled in period Tio applied to the population
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projections of Tlo to aclhiieve an estimate of enrollrents in
period TIO' Once this estimate is achieved, it nust be mod-
ified so as to reflect the effects of socio-cconomic factors
upon enrollments.

This study has siaown tihat there are significant relatioﬁ-
ship3 between growth in enrollments and growth in gross do-
mestic product, the entrance of fermales in to the educational
system, the increasing corplexity of the production process,
and the rural/urban population distribution. Each of these
factors must bc considered in arriving at a final projection
of enrollments. The planner should investigate cffect of
changes in G.D.P. on past enrollments and attempt to estimate
how futurc changes in G.D.P. will effcct enrollnents.

By the same token, cspecially in hiclier education,
changes in the conposition of enrollments with respect to
male and female should be considcred. If a higher proportion
of fcmales can be expected to enroll in the educational sys-
tem in the futurc then the projection must be adjusted accord-
ingly.

The increcased industralization of the country should be
considered with respect to its influences upon enrollment.
Generally speaking the more complex the production process
becomes the greater the cnrollment in the cducational system
and the longer the period of time a student continues his
studies. Estimates of the cffects of this upon ecenrollments

via both incrcased cntrance and longer periods of scaooling
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should be accounted for in the enrollment projections.
Changing patterns of the rural/urcan population distri-
bution should be explored. Historically as countries have
become more urbanized a greater proportion of the eligible
school age populaticn have enrolled in the educational systen.
Allowances should be made in the cnrollrent projections which

incorporate expected changes in the rural/urban population

distribhution.
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p. 31 for 1950-1963.

TABLE A-1

EMRALLMENT IX PRIMARY LDUCATION

Mexico

This is ending school enrollrent.

Year Argentina Prazil Chile Colomhia . Peru Venezuela
Average General Mverace General
1950 2272018} 37098873 4352043° 7976007 80349410 13 51573714
1951 2359854 3891156 4545377 802700 874979 1035006 536212
1952 2461279 4034948 4743449 848600 023133 1037523 570286
1953 2555676 4212405 4202921 902800 1372536 1046336 596382
1954 2654329 4433820 5256685 242600 1125359 12 1085619 623083
1955 2735026 4772347 5611860 976000 1235434 3458204 1127695 6468635
1956 2723760 5183204 60924180 1007100 1311535 3588196 1204791 694193 14
1957 2782524 5486470 6404486 10538008 1381290 3845260 1232937 751561 538203
1958 2859826 53829207 G6£03155 1094259 1403123 4105302 13108395 916764 727837
1959 2907516 6104393 7128955 1097279 15€8572 4436561 1391952 1024604 8A1566
1969 2947666 6423199 74760890 11597209 1690631 4884988 1442099 1243948 973884
1961 39219715 6742398 7825774 1166064 1727813 5368247 1495047 129€426 1063324
1962 3035811 7363747 8517607 1232537 194872011 5620324 1553755 1339663 1n83118
1363 3097240 81314224 92994416 1295146 2006408 6024850 1682365 1370665 1116443
1964 31884912 8209362°10217324 1340873 2213423 £530751 1932614 14219591511588631
19€5 3251469 9061539 9923183 1516252 6216000 2054031 1481333771224838
. 1Departamcnto de Estadistica Educativa, Enserianza Primaria Phos 1940-1964. Suplemento
Estadistico. (Bucnos Aires: Sccretaria de Estado de Cultura y Icucaclion, 1966), p. 12 for
1940-1964.
2
“Departamento de Estadistica Fducativa, Istadfstica I'ducativa Afio 1966, (Buenos Aires:
Secrctaria de Estado de Cultura y Educacién, 1966), p. 9 for 1265,
3:!inisterio do Plancjarmento e Coordenacao Fconorica, Lscritorio de Pesgquisa Leeromica
Aplicado, Plano Decenal do Desenvolvimentn Feondrmico e Social, Iducacro (II). Diacndstico
Prelinminar, (Rio uc Janeiro: Ilinisterio do Planejamcnto e Coordenagao Lconomica, 1966}, o
wn

5



TARLE A-l Continued

Enrollment in Primary Cducation

4Instituto Brasileiro do Geografia e Estatistica, Anuario Estatistico do Brasil, 1947,
(Rio de Janeiro: 1IBCE, 1967), p. 552 for 1964-1965.

5
6

Ministerio do Plancjamento, Plano Decenal do ..., p. 65.

Institute Brasileiro de Geografia e ECstatistica, Anuario ..., p. 564.

7L'niversidad de Chile. La Fconomia Chilena on el Periodo 1950-1963, Toro II, (Santiago:
Instituto de Economia, U. de Chile, 1263), p. 18 for 1950-1957.

-aInstituto Latinoamericano de Panificacibn Fconbmica y Social, Necesidades de Mano de
Cbra. Educacién v Formacibn Profesional. Un Enfoauve Global, (Santiago: 1ILPLS, 1967),
p. 58 for 1358-1960,

9Superintcndencia de Educacion, Seccién de Cstadistica, (ifatricula Ano 1966. Santiago:
Superintendencia de Educacibn, 1967), p. 58 for 1961-196S5.

1oInstituto Colombiano de Especializacion Técnica en el Exterior, Decursos v Reaueriri-
entos dec Personal de 2Alto Nivel 1964-1975, (Bogjota: IC"7rX, 1965), p. 143 for 1950-1962.

lllntcr-hmcrican Statistical Institute, America en Cifros, 1965. Situncidén Cultural:
Educacidn y Otros Aspectos Culturales, (Washington, D.C.: Pan american Union, 1967), p. 58

for 1363-1964.
12

Ibid., p. 60.

13Instituto Nacional de Planificacidn, Decsarrolo Tcondmico y Social, Pecursos liumanos
vy Lducacidn, (Lima: INP, 1965), p. 51.

14Direccién General de Estadistica y Censos Nacionales. Anuario Cstadistico de Vene-
zuela, 1965, (Caracas: Ministerio de Fomento, 1966), p. 452 for 1950-1964.

9¢eT

15.'!inisterio de Educacidn, l‘emnria y Cucnta, Pnuario Estadistico, Tomo II, (Caracas:
Congreso Nacional de la Republica, 1967), p. 59 for 1965.




ENROLLMENT IN SECONDARY EDUCATION

TABLE A-2

Year Argentina Brazil Chile Mexico Peru Venezuela
Average, General2 5 6

1950 492446 538346 4 125468 81824 2
1951 530614 579518 139449 128732 79554 40640
1952 562882 618049 148411 144913 94312 40640
1953 621104 681258 160575 198915 101859 48290
1954 1 676730 742889 177544 203039 104579 56913
1955 769101 732734 806553 194344 197156 112217 66395
1956 776910 769839 867131 211585 227336 121250 77138
1957 947548 855566 942394 234911 274588 136347 82811
1958 949340 934329 1032795 263618 275488 156631 111149
1959 948044 1008482 1106504 285828 309103 178311 147510
1960 995188 1110624 1334485 294691 376599 198359 180628
1961 1068233 1232769 1345892 301469 539950 227827 206444
1962 925252 1376554 1515834 315794 612701 239901 229723
1963 946513 1563856 1710589 616285 252949 247990
1964 1020130 18186353 18927243 707694 319351 272872
1965 1047635 22143057 2154430 802615 379575 295872

lIntra-American Statistical Institute, America en Cifras, p. 104.

2uinisterio do Planejamento, Plano Decenalim, pp. 103-104.

3Instituto Brasileiro do Geografia, Aruario..., p.69.

4

Instituo de Organizacion y Administracion. Estudio de Recursos Humanos de Nivel
Universidad de Chile, 1965), p. 109,

(Mexico:

Universitario en Chile, III, (Santiago:

5Nacional Financiera, S. A. Statistics on the Mexican Economy.
Financiera, S. A., 1966), p. 152.

®ninisterio de Educacion Publica, La Educacién en el Peru, (Limat
Planeaminento Educativo, 1967), p. 247.

7Ministerio de Educacion, Memoria y Cuenta., p. 405.
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Year

1950
1551
1953
1954
1955
1956
1957
1958
1959
1960
19561
1962
1953
1964
1965

TABLE A-3
ENROLILMENT IN HIGHER EDUCATION

Argentina Brazil Chile Colombia Mexico Peru
-Average General

709165 164687
99916 14937
10333 15157
108718 15581
1511271 169714 131598 466056 17867
145523 735283 776043 16596 153442 —-—— 20188
144270 78243 81991 —— 176964 47393 23234
144954 82201 86365 19084 192079 63899 26120
146862 86527 9003 21681 222614 71524 26840
174508 91969 96732 24663 243226 78787 30460
191310 99659 104924 25613 272383 88202 34556
192163 105337 110493 33112 303344 100519 38876
2134842 119834 126405 36891 359879 110378 45428
218850 144881 42709 390336 126118 50027
246477 134429 56893

Venezuela

64538
1671
4758
7148
7325
8834
10270
16126
21292
26477
31570
34368
35259
41372
46825

1Consejo Nacional de Desarrolo. Plan Nacional de Desarrollo, 1965-1969, (Buenos
Aires: Presidencia de la Nacion Argentina, 1965), Table 44.

Inter-American Statistical Institute, America En Cifras, p. 160.
finisterio do Planejamento, Plano Decenal ..., pp. 132-133.
Inter-American Statistical Institute, America en Cifras, p. 160.

Intituto Colombiano de Especializacion, Recusos y Reaucrimientos, p. 145.
Inter-America Statistical Institute, America en Cifras, p. 160.

Instituto Nacional de Planificacion, Desarrollo Economia y Social, p. S1l.
8Direccion General de Estadistica, Mnuario de Estadictico, p. 474.
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Year
1953
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1

Latina,

Argentina

40715
43498
43392
44935
47292
43793
46504
48951
47274
44896
47759
50702

(washington:

Per Capita Gross Domestic Product

Brazil

7462
8167
8048
8360
8645
8951
9216
9577
9725
9623
9682

TABLE A-4

(In Constant Prices)

Chile

674
643
631
680
689
668
695
705
733
728
740
766

Colombia

1380
1441
1453
1439
1401
1481
1495
1520
1547
1549
1591
1589

1

Mexico

1603
1810
1870
1944
1985
1977
2061
2063
2094
2154
2293
2333

Peru

4868
5024
5017
5107
5019
5079
5551
5890
6138
6174
6318

Venezuela

2881
3174
3375
3625
3538
3678
3597
3531
3631
3655
3813
3871

Inter-America Economic and Social Council, E1l Futuro del DeSarrollo de La America

Pan America Union, 1966.) Table 49.
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TABLE A-5

Number of Teachers In Primary Educationl'z
Year Argentina Brazil Chile Colombia Mexico Peru Venezucla
1950 96,274 112,499 14,697
1951 100,430 121,919 21,713 15,924
1952 104,746 128,456 22,690 16,726
1953 110,535 135,875 25,208 17,436
1954 116,495 147,955 28,939 18,278
1955 120,185 158,789 32,197 85,797 22,753 19,222
1956 123,813 172,754 33,874 89,931 31,679 20,221
1957 121,820 183,056 25,120 35,327 94,265 32,117 20,924
1958 126,821 197,983 25,860 38,061 99,434 35,258 24,856
1959 130,153 211,517 26,600 40,157 105,883 38,369 30,889
1960 135,710 226,581 27,340 44,910 112,900 40,700 25,267
1961 144,096 254,288 30,996 48,529 119,076 43,553 36,287
1962 151,480 274,500 52,751 127,556 45,902 38,086
1963 154,312 62,158 137,308 48,405 39,629
1964 160,357 146,989 52,662 41,469
1965 164,290 151,654 57,310 43,387
1U:»'ESCO, La, Situaccion Educativa en Latino. lLa Enscnanza Primaria: Estado,
Problemas, Perspectivas, (Paris: UNLESCO, 1960), bor 1950-1960, pp. 19-189.
2

Inter-American Statistical Institute, America en Cifras, pp. 50-55.
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TABLE A-6

Number of Teachers in Secondary Educationl'2
Year Argentina Brazil Peru Venezuela
1950 87,188 50,683 1,584
1951 89,489 52,963 2,027
1952 88,896 57,053 2,410
1953 101,911 63,094 2,2°8
1954 114,370 69,087 2,646
1955 126,032 71,850 9,034 3,966
1956 140,270 ' 78,311 9,629 3,995
1957 147,797 90,137 10,435 4,157
1958 : 156,692 90,069 12,113 4,922
1959 168,215 98,937 13,044 7,186
1960 178,335 104,430 15,848 7,201
1961 186,665 106,934 17,219 7,681
1962 196,059 120,570 17,783 8,805
1963 207,281 132,384 18,338 9,598
1964 - 22,133 10,091
1965 25,845 10,515

1L'NESCO, Yorld Survey of Education, III Secondary, (New York: Unesco, 1961),
pp. 19-189.

2Inter-American Statistical Institute, America en Cifras, pp. 83-100. For 1961-1965.
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Year

1955
1956
1957
1958
1959
1960
19¢1
1662
1963
1964
1965

Argentina

4,918
4,757
4,761
5,248
4,535
6,551
7,325
7,851
8,768
8,965
9,750

Number of Teachers In Higher Education

Brazil

17,022
17,665
18,831
20,003
23,035
23,878
27,775
29,803

Chile

5,824

6,397

10,358
11,005

TABLE A-7

Colombia

2,913
3,092
3,688
4,177
4,079
4,522
5,084
9,455

Mexico

5,981
4,873
5,410
3,786
4,226
5,335
7,324
11,707
11,285
14,373
16,185

|

Peru

2,534
2,560
2,667
2,896
2,545
3,378
3,708
4,485
5,467
7,288

Venezuela

1,448
1,982
2,425
2,884
3,129
3,296
3,897
4,138
4,451

1UNESCO, Vorld Survey of Education IV. Higher, (New York: Unesco), 1967, pp. 19-189.
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TABLE A-8

Student/Teacher Ratios and Rates of Growth of Primary Enrollments

Year Argentina Brazil Brazil Colormbia Jlexico Peru venezuela
General Average

Stucent/ Rate ol S/T  Rate /17 Rate S/T Rate S/T Rate S/1T Rate S/1T Rate

Teacher  Growth of

Patio Cnrollments
1950 23.6 3.9 38.6 4.5 32.9 4.9 46.3 8.2 35.0 4.0
1351 23.4 4.3 37.2 3.7 31.1 3.7 40.2 5.5 33.6 6.4
1252 23.5 4.0 36.6 4.0 31.4 4.4 40.6 16.2 34.0 4.6
253 23.2 3.7 36.0 7.2 31.0 6.4 42.5 4.9 34.0 4.5
1354 22.8 3.0 35.5 6.7 30.5 8.4 38.8 9.8 34.0 3.8
1955 22.7 .4 35.5 8.6 30.0 8.6 38.3 6.2 40.3 4.6 37.8 6.8 33.6 7.3
1956 21.9 T 2.2 35.2 6.2 30.0 5.8 38.7 5.3 39.8 2.5 38.0 2.4 34.3 2.3
1957 22.0 2.8 34.9 4.8 29.9 3.8 39.1 8.1 40.7 7.5 38.4 6.0 35.9 22.9
1258 22.5 1.9 34.4 4.9 29.7 5.2 39.2 5.1 41.3 1.8 37.6 6.4 36.8 19.4
1959 21.3 1.4 33.7 4.7 28.8 5.0 39.0 7.8 41.9 6.6 36.7 3.5 35.4 13.6
1960 20.9 2,1 32.9 8.8 28.3 9.2 37.6 6.0 43.2 8.2 35.3 3.8 35.2 4.4
1961 20.9 0.9 34.8 9.2 29.8 10.4 36.9 8.8 45.0 7.2 34.3 3.9 35.7 3.2
1962 20.0 2.0 31.0 9.9 26.8 9.6 36.7 7.6 44.6 6.8 33.6 8.3 35.1 2.3
1963 20.0 2.9 -2.9 1.7 33.7 5.6 44.3 6.2 34.7 14.9 34.5 3.7
1964 19.8 2.0 44.4 6.1 36.6 6.3 34.2 4.2
1365 13.8 :

1'rhe student/teacher ratio is for a given year, n. the rate of growth of enrollments is the

average annual rate of growth between year n and n + 1.
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TABLE A-9

Student/Teacher Ratio and Average Annual Rate of Growth of
Secondary Education Enrollments

YEAR ARGENTINA BRAZIL PERU VELEZUELA
S/T s/T s/T S/T sS/7T
ratio growth ratio growth ratio gqrowth ratio growth ratio grewth
1950 106.2 7.6 97.1 7.7 22.5 4.8
1951 109.8 6.6 100.1 6.1 21.2 2.7
1952 : 108.3 10.2 98.3 10.3 20.0 17.1
1953 107.9 9.0 98.4 9.0 16.8 13.7
1954 107.3 8.6 97.9 8.3 20.1 23.1
1955 61.2 112.2 7.5 101.9 7.8 12.4 8.0 ©21.5 18.5
1956 55.3 1.0 110.7 8.7 101.3 8.7 13.0 12.5 16.7 5.5
1957 64.1 22.0 104.3 9.6 94.9 8.8 12.9 14.9 19.9 35.0
1958 60.3 .2 114.6 7.1 103.7 7.9 13.5 13.8 22,5 32.4
1959  56.3  -.1 111.8 10.7 101.9  10.1 12.5 11.2 20.5 20.4
1960 55.8 8.0 1117.2 9.9 106.3 11.0 - 13.2 14.9 25.0 13.2
1961 57.2;' 7.3 125.8 12.6 115.2 11.7 13.2 5.3 26.8 8.8
1962 47.1 -13.4 125.7 13.4 114.2 13.6 13.1 5.4 26.0 5.5
1963 45.6 2.3 129.9 10.1 118.2 16.3 13.7 26.4 25.8 7.5
1964 14.4 18.7 27.0 5.5
1965 14.6 28.1
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TAELEC A-10

Student/Teacher Patio and Average Annual Rate of Growth

in Enrollments in Pigher Education

Year argentina Crazil Colombia jiexico Peru Venezucla
Avg., Gen.
Pctg. Pctg. Pectg. Pctqg. Pctqg, Pctg. Pctq.
$/T arowth S/T arovth S/T qrowth S/T orowth S/T growth §/T growth S/T growth
1355 3%2.6 <=3.7 4.5 4.3 7.8 7.8 7.1 13.0
1956 31.3 ~.9 4.6 5.7 4.5 6.4 9.7 34.8 7.9 15.1
1957 32.8 -4.8 4.6 5.3 4.4 5.1 5.5 17.8 1l1.8 11.9 8.7 12.4 7.3 5.7
1958 29.2 ~-1.5 4.5 5.2 4.3 5.3 6 4 13.7 18.9 10.2 9.0 2.8 8.6 32,0
1959 37.3 190.2 4.3 6.4 4.1 6.3 5.8 10.3 18.5 11.9 10.5 13.5 9.5 24.4
1960 27.8 <~1.52 4.2 8.5 3.9 8.4 5.7 15.8 16.5 9.8 9.1 13.4 8.4 19.2
1961 24.5 =5.6 4.3 5.3 4.2 5.7 6.6 16.0 13.7 74.7 9.3 12.5 9.3 8.9
1962 24.1 8.3 3.9 14.9 3;8 13.8 7.1 2.4 9.4 9.8 8.7 16.9 9.6 2.6
1963 23.4 4.2 14.1 4.02 6.4 13.4 1ll.2 14.7 8.3 10.1 9.0 17.3
1964 3.9 8.7 -.4 7.8 13.7 9.4 13.2
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Legal

TABLE A-1l1l

€chool Rge Population and Annual Average

Rate of Growth1

Primary Education

146

Country Legal Population Population Rate of
Ace 1950 1960 Crowth
Argentina 5-11 2,189,694 3,605,500 2.6
Brazil 7-10 5,530,648 7,875,981 3.3
Chile 7-12 869,900 1,084,146 2.7
Colombia 7-11 1,563,358 2,800,931 4.3
Mexico 6-11 4,123,953 5,946,037 3.4
Pexu 7-11 1,156,125 NA
Venezuela 7-12 764,527 1,260,462 4.2
Secondary Education
Argentina 12-16 1,546,733 2,105,020 1.6
Brazil 11-17 8,180.154 10,945,529 2.7
Chile 13-18 729,500 915,470 2.6
Colombia 12-17 2,993,391 4,035,083 2.1
Mexico 12-16 2,953,100 4,028,659 2.8
Peru 12-17
Venczucla 13-17 498,858 730,794 3.2
Higher Education
Argentina 17-21 1,541,390 1,889,990 1.1
Brazil 18-22 5,343,563 6,641,644 2.0
Chile 19-23 571,500 613,509 .8
Colombia 18-22 1,082,978 1,417,375 1.9
Mexico 17-21 2,409,858 3,269,515 2.8
Peru
Vveneczuela 18-22 505,112 636,780 1.9



Country

Argentina
Brazil
Chile
Colormbia
Mexico
Peru

Venezuela

TABLE A-12

Urban/Rural Population Distribution

And Average Annual Rate of Change1
1950 Percentage 1960 Percentage Average Annual
Population Urban Population Urban Rate of Change
15,893,527 62.5 20,003,945 n.a.
51,944,397 36.2 90,110,071 46.3 2.2
5,941,750 59.9 7,374,115 68.2 1.4
11,545,372 36.3 17,484,508 52.8 5.2
25,791,017 42.6 34,923,129 50.7 1.2
n.a. 9,906,764 47.4
5,034,838 53.8 7,523,999 67.4 1.9

1

Gabriel Cherin and Richard Hattwick, Manpower, Education, and Economic Development
in Latin America, (National Science Foundation Grant GR 3, 1969), Table 1V CIA.
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TABLE A-13
Percentage Enrollment of Females in Primary Education

Year Argentina Brazil Chile Colombia Peru Venezuela
1950 47.4% 49.03 49.0% 50.18
1951 47.7 49.0 49.3 49,6
1952 47.8 48.8 48.7 49.5
1953 47.9 48.4 48.9 49.6
1954 47.9 2 48.9 49.3 5 49.5
1955 48.0 48.7 49.0 49.1 40.2 48.9
1956 47.9 49,1 48.0 49.1 41.1 49,2
1957 48.1 48.8 47.8 49.4 41.9 49.0
1958 48.2 49.1 -—— 49.5 42.2 49.4
1959 48.3 49.1 —— 49.6 42.2 49.2
1960 48.4 49.1 49.3 49.9 41.5 49,2
1961 48.3 49.1 49.3 49.6 43.5 49.3
1962 48.4 49.1 49.2 49.8 43.3 49.3
1963 48.4 49.1 —— 49.7 43.9 49.4
1964 48.3 49.9 48.7 49.9 44.5 49.5
1965 48.4 45.0
1Departamento de Estatistica Fducativa, Ensenanza Primaria, p. 18.
2 .

Ministerio do Plamenjamento, Plano Decenal, p. 48.
Instituto Latinamenicano de Panificacion Economico, Necessidalen ...,

3
p. 29.

4Instituto Colombiano de Especializacion Tecnica, Recursos y
Requerimentos, p. 148.

SInstituto Nacional de Planificacion, Desarrollo ..., P. 57.
6Ministerio de Educacion, Memoria y Cuenta, p. 62.
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TABLE A-14
Percentage Enrollment of Females in Secondary Education

Year Argentina Chile Mexico Peru Venezuela
1950 52.8! 55.22 38.4°
1951 52.5 55.3 37.1
1952 52.0 54.9 38.8
1953 52.6 54.7 3 38.1
1954 53.4 54.7 40.5 4 38.9
1955 53.7 54.3 40.5 39.0 39.8
1956 56.5 57.1 41.1 37.3 39.6
1957 54.9 53.4 41.0 '36.5 44.4
1958 51.9 .- 40.2 36.7 45.9
1959 55.5 -— 41.4 35.8 46.0
1960 56.0 49.6 -—— 37.8 47.8
1961 56.0 50.3 - 38.3 48.9
1962 56.7 48.9 40.1 38.6 49.6
1963 56.5 49.2 40.7 39.9 49.1
1964 39.9 40.0 48.3
1965 47.7
1

Inter-Arerica Statistical Institute, America en Cifras, p. 1l06.

2Instituto de Organizacion y Administracion, Estudio de Recursos
Huranos, p. 11ll.

3xaciona1 Financiera, SA, Statistics on Mexican Economy, p. 157,
4z-linisterio de Educativa Publica, La Educcacion in Peru, p. 249.
Sxinisterio de Educacion, Memoria y Cuenta, p. 408.
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TABLE A-15
Percentage of Gross Domestic Product Produced
In the Manfacturing and Service Sectors

1953 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965

Argentina

Manufacturing 28.1 30.1 31.0 31.8 32.6 31.8 32.2 33.3 32.1 31.8 33.9 3.5

Service 7.7 7.4 7.2 7.2 7.1 7.5 7.7 7.5 7.5 7.5 7.2 6.8
Chile

Manufacturing 17.5 19.3 18.9 19.0 18.8 18.4 18.4 17.3 17.0 17.2 18.4 17.6

Service 1.4 0.5 10.3 10.4 10.4 10.1 10.2 10.0 10.2 110.9 11.0 1l0.5
Colorbia

MYanfacturirg 14.4 15.1 15.6 15.9 16.2 16.4 16.7 17.2 18.4 17.4 17.4 17.7

Service 7.5 7.4 7.6 7.6 7.7 7.5 7.6 7.8 7.5 7.6 7.4 7.6
Mexico

Manfacturing 23.9 23.7 18.6 20.6 21.8 22.5 26.2 26,4 26.6 27.2 28.1 28.5

Service 12.8 13.6 14.2 14.2 14.5 14.2 14.7 14.8 14.8 14.9 14.6 14.6
Peru

Manfacturing 12.3 14.7 14.5 16.0 14.9 15.8 16.5 116.8 17.1 17.5 17.9

Service 31.6 36.0 37.9 35.8 36.8 36.4 34.3 35.3 36.1 36.8 36.7
Venezuela

Manfacturing 10.9 11:.7 1l1.6 11.6 12.3 13.1 12.5 12.8 13.8 13.4 14.1 1l4.6

Service 11.3 10.9 10.7 10.4 1.1 11.3 na na na 12.7 12.7 13.2
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Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

TABLE A-1l6

Retention Rates in Primary Education

Argentina Brazil Chile Peru Venezuela
.76 .803
082 080
1.00 .80
.73 2 .81
.72 .80 .82
.72 .73 .82 4
.78 .75 .81 .78
.67 .77 .82 .78 5
.71 .75 .81 .83 .76
.71 .75 .81 .84 .73
.72 .78 .79 .82 .71
.73 .78 .85 .69
.74 .78 .79 .69
.74 «77 .81 .66
.92 .73
.86 .70
1Departmento de Educativa Educativa, Ensenaza Primaria, p. 36.
2Ministerio do Planejamento, Plano Decal, p. 87.
3Universidad de Chile, La Economia Chilena, p. 38.
4Instituto do Planificacion, Desarollo ..., p. 82.
5

Ministerio de Educacion, Memoria y Cucnta, p. 89.
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TABLE B=-1l

Estimation of Teacher Supply Function
Primary Education

A A A A A
Country 83-(1-A) 82=AK1 31+Axo Simple Correlation
Argentina B .899 00000022 .00418 142,987
Standard
Crror ( .1277) ( .00000014) ( .00582) 1+3 «919
T-value (7.041 )* (1.588 ) Rl (=.718 ) 1+4 .984
2+3 «892
2+4 .973
Standard 2
Deviation = 2574 R '=,975 F=194,22* Duban-Vatson=1,701 3+4 .987
Brazil A
Average =B = ,861l1 .00000087 .000166 142 995
Enrollment SE =( .4321) (.00000106) ( .007155) 1+3 <994
T (1.922 )* (.85 ) (-.023 ) 1+4 «993
243 .996
2 2+4 986
SD = 4334.4 R"'=,988 F=297.7* DW=2.639 3+4 «993
Brazil A
General +B = ,8625 .00000089 .001507 1+2 . 995
Enrollment SE =( .3296) ( .00000083) ( .00464 ) 1+3 «292
T =(2.616 )* (1.082 ) (=.324 ) 1+4 .983
' 2+3 <992
2 2+4 «987
SD = 4335.4 R"=,988 F=324.6*% DW=2.544 3+4  .996
Colombia 3 .4364 .0000199 .012306 1+2  .988
) SE = (.9700) ( .0000123) ( .016155) 1+3 .989
T = (,450 ) (1.619 ) Radd (=.762 ) 1+4 «987
243 «996
2+4 «995
SD = 1736.5 Rz-.969 F=127.5% DW=1.918 3+4 «997
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TABLE B-1l Continued
Estimation of Teacher Supply Function

Primary Education

1+2

Mexico B .77089 -.0000020 .011018 .997
SE ( .1977 ) ( .00000125) ( .00688 ) 1+3  .994

T  (3.90 )* (-1.62 ) (1.60 ) 1+4  .997

243 .999

5 244,997

SD = 1695.0 R“=.994 F=745.6% DW=1,748 344 .996

Peru B .59988 .00000754 01264 1+2  .969
SE ( .28463)* (.0002157 ) ( .00829) 143 .333

T (2.108 )* (.349 ) (1.523 ) 1+4  .968

243 =.337

, 244  .978

SD = 2284.7 R°=.933 F=64.37 DW=2.594 . 3+4 =.474
Venezuela B8 - .50098 .0001549 .039435 1+2 . .978
General SE ( .4584 ) (.0003558) ( .013411) 1+3 991
Enrollment T (-1.093 ) (.435 ) (2.94 ) 1+4  .989
243 .993

. 2+4  .992

SD = 1575.6 R“=.969 F=161,2% DiW=.9844 344 .996
Venezuela B =.22412 -.000029 .05683 142 .984
Average S ( .9237) ( .000104) ( .03341) 1+3  .938
Enrollment T (=.243 ) (-.282 ) (1.701 ) 1+4 .983
2+3 .991

. 2 2+4 .991

SD = 2473.5 R°=.83 F=18.1% DW=.6436 344 .993

risk = .10
risk = ,20

b

Significant at
L 3.4

Significant at

14§



TABLE B=-2
Estimation of Teacher Supply Function
Secondary Education

T =AK, E, ., +AK. (Gop F, + + (1 =T
t 0 Bg-1 *AK) (GOP, 1) Fyy NTey
A A A AN =22 Simple
Country Py =1=-A B, =AL,y %3 ) Correlation
R 182 .996
B {(.99032) (-.00000104) ( .060398) 1&3 .705
Argentina SE (.05469) { .00000045) ( .023201) 1&4 .751
T {(18.108)* (-2.314 ) (2.603 ) * 283 . 731
2 2&4 «769
SD = 2234.1 R = ,991 F = 389,8%* DWW = 2,29]) 384 .976
R 162 .972
Brazil B ( .6246) (-.00000034) {(.069258) la3 .965
General SE ( .468 ) { .00000050) (.082409) 1s4 .968
T {(1.334 ) -,674 ) (.84 ) 283 .976
2 284 .978
SD = 4841.4 R = ,937 F= 60,9* D = 2,883 3&4 .999
R 162 .972
Brazil B (.10225) (-.00000076) (.1€1697) 13 .983
Average SE (.29326) { .0N0N0O032) (.053882) 154 .988
T (.349 ) (-2.413 )* (3.001 ) 263 .978
| " : 254 .98
SD = 3082.1 R = ,976 F = 154,7* DV = 2,545 384 .998
N 152 .946
B (.36954) (.0000872) (-.11224) 1&3 <967
Mexico SE (.46763) (.0000807) ( .14302) 14 . 966
T (.790 ) {l1.081 ) (-.785 ) 2&3 .964
284 . 239

SD = 1496.3 R® = ,901 F = 32,93* DW = 2,124 384 .966
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TABLE B-2 Continued
Estimation of Teacher Sunply Function
Secondary Lducation

S - A 8 o L% Simple
Countrv B3-I-A 82 Ahl BB AKO Correclation
A 162 .977
B (-.22268) {(-.0000504) ( .12976) 153 .984
Peru SE ( .60143) { .0000439) ( .06677) 14 .986
2 : 284 .04
SD = 951.2 R® = ,966 Fw= 128,9% DW = 2,534 341 .998
\ 162 .996
B ( .96119) (-.0000116) (.04835) 13 977
Venezuela SE ( .3791 ) ( .000N125) (.05626) led .978
T (2.535 )* (~.932 ) (.860 ) 243 .985
2 284 .987
.SD = 804.1 R™ = 897 F= 44.70* DW = 2,134 3a4 .998
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TABLE R-3

Estimation of Teacher Supply Function Higher Education

’- N -, -5
Tt = A:(o Et-l +,\,<l (GDPt-l) Et-l + (1 ,\)Tt_l

B = -"- Berw - Sinple

Country B, (1-A-) B= Ky Py= K, Correlation
“ 182 .927

Argentina B .330626 .0000006 -.003341 163 .927
SC  ( .264442) ( .00000042) ( .0202643) 184 .936

T (1.250 ) (1.508 ) (-.165 ) 263 .011

254 .935

SD = 552.2 R .920 F = 53,15% DW = 1.66 354 .987

162 .079

Brazil 2 .509161 .00006136 .002417 143 .981
SE  (.783438) ( .00000122) (.148872) 1s4 .959

T (.650 ) (1.12 ) (.016 ) 263 .993

254 .062

€D = 1195, R .931 F = 41.61 D = 3.16 354 .093

162 .952

Colerbia 8 .38678 .00001207 .0271191 153 .982
ST (.39790) (.00000812) (.01678201) 154 .279

T (.972 ) (-1.389 )» (1.616 )* 253 .967

254 .964

SD = 234.2 R .914 F = 33.50 DW= 2.1297 3&4 .909

182 .946

Mexico g .26754 .000943 -.214345 163 .967
S (.467630) (.0000903) ( .184724) 184 .966

T (.590 ) (1.081 ) (=.785 ) 253 .964

264 .959

SD = 496.3 R .901 F = 32,9*% DW = 2.124  3s4 .995
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TABLE B~-3 Continued

Estimation of Teacher Supply Function Higher Education

Peru B .983862 .0000257 .127676 152 .974
SE ( .404722) ( .00000775) .0662072) 153 965

T (2.431 )+ (3.323 ) * (-1.928 ) * 154 .255

, 2:3 <960

5 264 957

SD = 346.3 R = ,953 Fw83.48 DW= 2,841 344 976

Venezuela B  1.43411 -.0200213 .04539027 152 .987
SE ( .338452) ( .00002356) (.1007603 ) 153 .983

T (4.237 )* (-.905 ) (.450 ) 154 .982

263 090

5 254 .980

ED = 229.0 R = ,927 F = 45.75* DW= 2,262 3s&4 .997
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TABLE B-4
Egstimation of Teacher Supply Function Primary Education
Estimating Equation

T T
t ¥ . 1~ Te-1
=AK, + 3K, (GDP,__,)= +(1="7)—=
Et-l 0 1 t-1 Lt”l
Country §2=(1-;) §1=R1; 3=ﬁ0; Simple Correlation
B=  ( .7406) ( .000021) (.00459) Is2 .94
Argentina [SE B ( .1677) ( .000009) (.00508) 163 .87
T (4.414 )* (2.3 )* (.903 ) 283 .78
SD = .0008353  R? = .91 F = 53,27 DW= 1,63*
B = ( .000050) - (-.0001184) (.02321) 162 .92
Brazil SE B ( .000040) (-.002409 ) (.01327) 1&3 .89
Average T (1.25 ) (-.049 ) 2& 3 .97
_SD = .000848 r? = .78 F =13.88% DW= 1.82
Ba=  ( .9844) (.000541) ( =.001507) 182 .95
Brazil SE B ( .4307) (.000981) ( .007629) 1&3 .90
Intial T (2.285 )+ (.552 ) (-1.98 ) 283 .91,
SD = .0007244 _ R% = .87  F =24.57%* DW= 2.77
B=  (.00000008) ( -.00000047) 0 162 .79
Colombia**|SE B ( .00000003) ( .00000020) 1s3 .80
T (2.890 )* (-2.369 )* 283 .99
SD = .00281 r? =-2.79 F =1.95 DW = 2.165
B = ( .0000844)  ( -.00000067) 0 162 -.93
Mexico** |SE B ( .0000098) ( .00000010) l1s3 -.93
T (9.197 )  (-6.764 )* 283 .99
SD = .000786 _ R> = .46 _F = 4.84*  DW = 2.631 :
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TABLE B-4 Continued
Estimation of Teacher Supply Primary Education
Estimating Equation

Country 32=(1-A) ﬁ1=K1 A=K0 Simple Correlation

B= ( .0000731) ( .00000048) 0 182 .60
Peru*# SE B {( .000023 ) ( .00000011) 163 .18

T ('3.07 )* (4;86 ).

SD = .0190 R = -.02 F e .88 DW = 3.181

E = (-.0000299) ( .00000383) 0 162 -—
Venezuela**|SE B ( .000246 ) {( .000246 ) l1s& 3 ———

SD = .008457 R = -.30 F =-3.84 DV = 1.68

*Significant at a 95% level of confidence.

. **The determinant of the estimating process approached zero. Estimates presented force
the regression equation through the origin.
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TABLE B-5

Estimation of Teacher Supply Function Secondary Education

Estimating Equation

T, NS s s ~ Teoy
== = AK. + AK, (GDP__,) = +(1-4)
Country 32- (1-5) El'ﬁl;x 3;&02 Simple Correlation
B = ( .98037) (-.001102) ( .06505) 162 .98
Argentina | SE B ( .06315) ( .000516) ( .00051) l&3 =-.14
T (15.524 )* , (2,134 )+ (2.482 )+ 2 &3 =-.09
SD = .0028 R .97 F = 123 DW = 2.29
S = (.11407) ( ~.000679) ( .15320) 162 .69
Brazil SE B (.3322 ) { .000314) ( .05660) 163 =-.84
Average T (.343 ) (-2.163 )* (2.707 )+ 2 &3 =77
SD = ,00365 R .61 F = 7.43* DY = 2,42
B = ( .48763) (-.000437) ( .09009) ls2 .79
Brazil = |SE B ( .43090) ( .000419) ( .07141) 163 ~-.78
General T (1.132 ) (-1.043 ) 1.262 ) 2863 -.81
SD = ,004444 R .57 F = 6.64* DW = 2.86
B = (.47817) ( .09431) (-.13810) 162 .79
Mexico SE B (.49775) ( .08925) ( .15639) 1&3 .80
T (.961 ) (1.057 ) (-.883 ) 2&3 .82
SD = .0174 R .58 F = 5,94% DW = 2,073
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TABLE B-5 Continued
Estimation of Teacher Supply Function Secondary Education

Estimating Equation e
Country §2= (1-?) §1=ﬁ13k £=§OR Simple Correlation
Be (-.21795) ( -.04029) ( .12813) 182 .26
Peru SE B ( .51105) ( .03441) ( .05467) 1863 =-.50
T (-.426 ) (=1.396 ) (2.43 ) 283 -.72
SD = .0042 R? = .06 F = 1.32 DW = 2.5
B= ( .59960) ( -.02748) ( .12302) 1&2 .67
Venezuela | SE B ( .39112) ( .01494) ( .06518) 163 =-.71
T (1.533 ) (-1.239 ) (-1.88 ) 2 &3 -.56
SD = .007529 R? = .52 F = 6,51% DW = 1.841
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TABLE B-6
Estimation of Teacher Supply Function University Education
Estimating Equation

Tt N A s ~ Tt"l
== = AK, + AK, (GDP__;) = + (1= 77—
Ee-1 0 1 t-1 Ecy
Country §2= (1-4) 'él=i('1/; ?\=f(\0 A Simple Correlation
P= (.26437) (.00097) (-.01760) 162 .36
Argentina |[SE B (.27054) (.00044) ( .22136) 163 .64
T (.977 ) 5 (2.192 )* (~.824 ) 263 .16
SD= ,00306 R°= .34 F=3,32 DW= 1.685
Be (.228035) ( .001108) (.022318) 16 2 .61
Brazil SE B (.75304) ( .001115) (.132501) 16 3 .74
Rvcrage T (.372 ) (1.534 ) (.168 ) 2 & 3 .55
SD= .011347  R%= .32 F=2.56 DW= 3.067
Ba(-.49250) (.004323) (-.02539) ls 2 .23
Brazil SE B ( .64535) (.001482) { .14926) 16 3 . 80
General T (-.763 ) (2.91 )+ (=170 ) 2°8 3 .51
Sd= .01644 R%= .54 F=4.60 DW= .8865
I B=( .000365) ( -.0000023) 0 l1e2 -.82
Colorbia*4SE B ( .000273) ( -.00000056) 13 =.85
T (1.33 ) (-4.24 ) 2863 .96
SD= .00161 R%= -.72 F= =.2 - DW= 1.652
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TABLE B-6 Continued
Estimation of Teacher Supply Function University Education
Estimating Equation

Country B,= (1- ) B, =K, A=K, Simple Correlation
Peru B = ( .89347) ( .022528) (-.09878) 162 .44
SEB { .33900) ( .008112) { .06936) 183 .48
T (2.636 )* (2.77 ) * (=.1424 ) 2863 -.36
SD= .011865 rR%= .5289 Fa 5.49% DW= 3.027
Venczuelal B = (1.26€3) ( .019081) ( .00825) 162 .96
SE3 ( .23709) (-.028802) ( .11915) 163 -.47
*  (7.871 ) (-.663 ) (-.069 ) 263 -.42
SD = .008443 R2= .92 P =40.60 DW= 2.65
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Between Selected Variables and Enrollments Primary in Education

Table B=7

Cocfficient of Correlation

Country Years GCP Teacaers Sex Manu. Ret,
Argentina 1953-64 .61 <94 .88 «74 «59
3razil

General 1956-62 .92 .98

average 1956-62 .92 .98

Chile 1953-64 X = X

Colcmbia 1953-63 .83 .98 .72 .88
Mexico 1955-64 .94 .98 .79

Peru 1953-65 .83 .96 .83 .83 .74
Venezu2zla 1553-65 «77 .98 X .86

Ceneral 1957-65 .41 .98 X «62

Average 1957-65 .43 98 X +66

®"X" represents no significant relationships at .95 level of confidence.
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Table B-8
Secondary Education
Cocfficient of Correlation

Between Enrollments and Selected Variables
Country Years GDP Teachers Sex Manu. Ret.
Argentina 1956-63 .87 .98 76 .94 .69
Brazil 1955-62 .93 .98 »70
General 1955-62 .94 .99 X
Caile 1955-64 .92 X
Mexico 1955-65 .92 .94
Peru 1955-64 .94 .99 X .91 .71
Venezuela 1955-65 .79 .98 .88 .95
Gerneral 1955-65 .74 .98 .98 .98 X

*X" indicates coefficients of correlation which were not significant at the 95% level

of conficéence.
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TABLE B-9

Higher Education

Coefficients of Correlation
Eetween Enrollments and Selected Variables

Ccuntry Yecars GDP Teachers Manu.
Argentina 1955-65 «72 .98 76
1955-63 X .92 X
Brazil
Gerneral 1956-63 .91 .98
Average 1956-62 .92 .96
Chile 1955~65 .91 98 92
Cclombia 1955-64 .90 97 .82
Mexico 1955-64 .94 .83 .88
Peru 1655-64 <95 .94 .99
Venezuela 1957-65 .70 «99 .94
1953-65 .66 «95

X" indicates coefficients of correlation which were not significant at the

95% level of confidence.
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Table B-10

Multiple Regression Results Prsimary Education
STANDARDIZED BETA VALUES?

1

Ccuntry Years GD? Teachers Sex Manu. Ret. r23 S.E.4 D.w.s
Brazil
General 1956-62 X .83 .99 73531 2.886
Average 1956-62 -1.02 X .99 62072 l.621
Caile 1953-64 X X X X
Colorbia 1953-63 £ «47 X .09 .99 12535 1.83
Moxico 1955-65 X .93 <07 <99 71790 2.198
- Peru 1955-64 X .9 X X " .8 .97 40735 1.57
Ver.ezucla 1653-65 X .99 X p.4 .99 26248 <774
General 1957-64 -1.35 1.07 X X X .99 8720 2.373
Averaga 1957-65 X 1.31 X X X .98 20897 2.034

1. All regression had a significant F statistic at the 95% level of confidence. Var-
iebles indicated with "X" represcents variables which were used in the multiple regressions.
Hcwever, these variables had T sufficiently low that the hypothesis that their regressions
coefficients were cgual to zero could not be rcjected.

2. Standardized beta values are a rcasure of relative importance of the significant
variables in a multiple regression. A standardized beta value is interpreted as follows:

a chenge in an indcpendent variable of onc of the variables standard deviations will cause
a change in the dcpendent variable of some percentage (the standardized beta value itself)

of its standard decviation.
3. Cocfficicent of multiple determination adjusted for degree of freedom.

4. Standard error of estimate around the regression line.

5. Durbin-wWatson statistic

6. Results of the Von Neuman test for serial correlation. 0 indicates no serial cor-
relation. + indicates positive serial correlation, and - indicates negative serial cor-
relation.
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TABLE B-1l

Multiple Regression Results in Secondary Education'

Standardized Beta Values2

Country Years GDP Teachers Sex Manu. Ret. R S.E. D.W.
Argentina 1556-64 .15 X X X .84 20846 2,563
Brazil _

General 1955-64 24 e 77 X .98 40266 2.349
Average 1953 «25
Crile 1953-64 b ¢ 54 .99 29042 2,55
Colorbia
Mexico 1955-65 .75 .68 .93 14289  2.76
Venezuela 1953~-65 2 .88 X X X .99 6351 2,33
1See Table B-10
3See Table B-10
4See Table B-10
5See Table B-10
Sece Table B-10
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TABLE B-12

Results of Higher Education
Multiple Regression

Standardized Beta Value52
Country Yecars GDP Teachers Sex Manu. Rz SE oW
Argentina 1955~65 X .98 .83 X .97 6258 1.87
1955-63 X X .83 ‘ .20 .93 5992 1.69
Brazil
General 1955-63 X : .98 .96 3119 3.07
Average 1955-63 «97 2917 2.90
Chile 1953-64 l1.16 ' . .41 86 1229 2.18
Colombia 1956-64 .41 «26 39 .96 ' 1939 2.86
Peru 1955-64 X .56 46 .96 224 2.59
Venezuela
General 1957-65 X «76 " «25 99 759 2.69
1
Sce Table B-10
25ee Table B-10
3See Table B-10
4See Table B-10
S

See Table B-1l0
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TABLE B-13

Crossectional Regression Results

Coefficient of Correlation between Enrollments/School Age
Population and The Proxy Variables in Per Capita Form

G.D.P. Per Teachers/ % Population fEnrollment Rentention
Capita School Age Population Urban Female Rate
Primary! .67 -.87 SR .302 .86
Secondary2 «95 -.73 «70 .41% -
Higher> .84 , -.77 .80 -—-
1

Incluces Brale, Chile, Colombia, Mexico, Peru, and Venezuela.
Incluces 2all in 1 except Colombia.
Includes all in 1.

z Not a significant relationship at a 90% level of confidence.
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E, = 3D, (cDP),_, + B

t 2

TABLE B-14
Estimation of the Demand Function for Primary Education
Estimating Equation

(¥ of manufacturing), _, + 33 (student/

teacher ratio), _, + B, (Lagged enrollments),  ,

. . n - ~ Simple
Country a By B, B,y B, Correlation
182 .76 2&4 -.66
Value (=-1385.259) (.0937) (1.0121) (3.2240) (1.418 l¢3 .84 265 .74
SE ( 1083.914) (.1026) (2.1121) (2.8455) ( .19317) 1&4-.90 384 -.75
Arcentina |T ( -1.278) (.037 ) ( .479 ) (1.133 ) (5.911 145 .98 3&5 .82
2 283 .91 485 -.94
SD = 39,8760 R™ = ,969 F= 81.18* DW = 2,773
) 162 .26 284 .78
Brozil Value (87492.640) (-4097.0097)( 8289.765 ) (-25100.072) ( .5627) 13 .054 2&5 .15
hverage ST (96872.451) ( 2758.6928) (29216.18 ) ( 23737.44 ) ( .3814) le4 122 384 .97
Enrollrent |7 ( .87 ) ( -1.485 )( .288 ) ( -1.05 ) (1.475 ) 1§5-.23 345 .08
: 2 2863 .76 485 -,.12
SD m whwa R = ,1926 Fwl,48 DW = 1,415
1642 .29 284 .78
Crazil value LA (3684.36 ) (-14415.79 ) (13173.57) (-.0092) 143-.56 285 .15
Iritial SE LA A (3324.42 ) ( 86473.77 ) (62163.76) ( .8747) 164-,54 384 .97
Earollment |T 1.9490 ( 1.085) ( -.167) ( (-.384 ) 15 .002 3&5 .08
. 2 263 .76 485 .12
SD = #uee R® =-,30 F = ,54 DW = 1,82
Value ( -562.252 ) (1n.553) ( .02094) Not available( .8379) 163-.73 285 .94
Chile SE ( 863.291) ( 9.581) (3.0227 ) ( .3007) ls4 - 384 -
T ( -.651 ) ( 1.101) ( .007 ) (2.95 ) 1s5 .97 385 .76
2 .283-,.78 455 -
SD = 41.0500 R™ = ,932 F = 48,28* DW= 1,61




TABLE B-14 Continued

Estimation of the Demand Function for Primary Fducation

Estimating Equation
A ~

A A a Simple
Countrv a B1 Bz B3 B4 Correlation
142 .85 2&4 -.90
Value (3503.007) (-15.557) (8.1869) (-5.5062) ( .7384) 1«3 .89 2&5 .89
Cclonmbia sE (2104.945) ( 8.244) (6.1443) ( 3.9307) ( .4020) 154 =-,91 364 -.64
T ( 1.564) ( -1.887) (1.332 ) (-1.401 ) (1.664 ) 15 .99 385 .89
2 263 .76 4&5 -.92
SD = 38,9240 R” = ,9813 F = 92,70* DW= 2,63
1ls2 ,96 2&4 .82
Value (~-2573.685 ) ( 8.3743) (3.4674) (2.8379) ( .81406) 143 .95 2&5 .95
Mexico SE ( 3969.0235) (12.1484) (5.6789) (8.5352) ( .15607) 1&4 ,91 3&4 .96
T ( -.648') ( .689 ) ( .611 ) ( .332) {(5.216 )* 1&5 .99 3&5 .92
2 ' 263 .91 4&5 .89
5D = 83,3756 R" = ,993 F =304.31* D7 = 3,421
l¢2 ,90 284 -,77
Value (-1620.276) (.3496) (=1.9966) ((3.3970) (1.4416) 1«3 .78 285 .94
Peru SE ( 508.563 ) (.6225) ( 1.5477) ( .9202) ( .1731) 144 =-,54 384 =-.506
T ( =-3.186 )* (.56 ) (=1.297 ) (3.69 ) (8.320 ) g5 .98 385 .82
2 263 .77 485 -.69
€D = 29.411 R = ,985 F =152,59* DW = 2,423
l1s2 ,78 274 .09
Valve (=1709.77 ) ( .4785) (3.9515) (3.6190) ( .84759) 1&3 .91 2&5 .74
Venazuela s ( 792.162 ) (1.6553) (4.6%945) (2.0640) ( .12237) 1&4 -.10 3&4 -.25
T ( =-2.158 )* ( .289 ) ( .82 ) (1.753 ) (6.850 )* 1&5 .98 3&5 .91
2 . 23 .80 445 ~.21
SD = 50,8891 R = ,973 F = 91,42~ DW = 1,394

*Indicates significance at a .95 level of alpha risk.
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TALLE B-15

Estimation of the Demand Function for Secondary Education
Estinating rquation

t

E, = 3+3 ?GDP)t 1t B (% of manufactur;ng)
teacher ratio)t 1 84 (Lagged enrollments)t 1

+ 83 (Student/

X l ~ o] fimnle
Country A B1 i) B, B4 _Correlation
142 .72 2&4 -.03
Value (-3268.338) (~.2698) (16.585) (.0390) (.1189) 1s3 .88 2&5 .67
Argentina SE { 1561.466) ( .2714) { 8.649) (.4245) {.4085) 184 .11 3&4 .09
T { -2.093) {(-.994 ) ( 1.918) (.088 ) (.29 ) 145 .56 385 .63
2 : 283 .92 4&5 =-.55
SD = 50.8414 R = ,613 F= 13,74 bww = 2,57
12 .94 264 .99
Brazil Value (-4£0.276) (.6850) (-6.2001) (7.8875) ( .8394) 143 .90 2&5 .86
Average SE ( 711.141) (.9703) ({ 4.354 ) (4.6318) ( .2018) l¢4 .89 354 .85
Enrollment 7T ( =-2.082) (.706 ) (-1.424 ) (1.703 ) (4.158 )* 1l&5 ,97 35 .91
2 2&3 - 485 .94
SD = 72,249 R®" = ,962 F = 55,77* D = 2,426
12 .92 284 ,99
Brazil Value (-1648.132) {(-8.713) 1A {(9.6654) ( .9348) 13 .95 2&5 .88
Initial sZ { 801.01) { 5.431) NA {(6.7153) ( .2230) l¢4 .91 354 .86
Enrollment T { 2.01 ) ( 1.63 ) NA (1.43- ) (3.15 )* 1l&5 ,93 385 .91
2 2583 .87 485 .92
SD = 87 SD = 87.494 R® = ,916 F = 45,73* DWw = 2,143
. ls2 .87 2&4 -
Value ( 5,1998) (1.1485) Mot Available ( .8397) 143 -,85 2&5 .85
Chile SE (256.252 ) (-.1440) { .1453) 1&4 - 3&4 -
T ( .20 ) (-.146 ) (5.777 )* 1&5 .99 3&5 -.85
2 . 263 -.80 4s&5 -
SD = 8,010 R" = ,967 FP=71.07* DW= 1,058

1 ZA



TABLE B~15 Continued
Estimation of the Demand Function for Secondary Education
Estirating Equation

, a A A Simple
Countrv 4 ﬁ1 B, B3 By Correlation
la2 .94 254 .70
Value (-294.925) {~.2293) ( .9885) (2.1N2 ) (1.0356) 1&3 .94 2&5 .97
Peru 3 { 241.814) ( .9885) (1.272 ) (1.1855) ( .4071) 164 .78 384 .65
T ( -1.220) (1.2723) ( .777 ) (1.773 ) (2.544 )* 1s&5 .98 3&5 .94
2 283 .94 4&5 .72
Sh = 14.298 R = ,953 F = 46.93* D = 2,386 '
. 162 .79 284 .6
Value (214.517) (.2076) (1.1194) ( .2219) ( .7713) 1&3 .95 285 .7
Venezuecla SE (110.029) (.2573) ( .8227) ( .1761) ( .1324) lg4 .90 354 .8
Average T { -1.950) (.807 ) (1.361 ) (l1.260 ) (5.823 )* 1&5 ,99 385 .9
Enrollment 2 283 .80 485 .8
SD = 8,438 R = ,988 F=2]12,01% DWW = 1,486

152 .93 284 .7
Venezuela  Value (-320.848) (-.3656) (1.2642) (2.4096) (1.1202) 13 .91 2&5 .9
Initial SE ( 217.983) ( .3226) (1.2232) (1.1628) ( .2800) 154 .90 3&4 .8

Enrollment T ( -1.472) (-1.133) (1.033 ) (2.072 )* (4.00 )* 1l&5 .98 3&5 .9
5 ‘ 283 .94 4s&5 .9

SD = 13,584 ¢ = ,972 F = 79,82* DW= 2,873
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TARBLE B-16
Estimation of the Demand Function for University Education
Istimating Cquation

A N Fa)
Bt - a+81(GDP)t_1 + %2(% of manufacturing)t_1 + 83 {(Student/

teacher ratio) + 3 (Lagged enrollments), ,

t-1 4 cirnl
A A ~ ~ imple
Country a By B, By B, Correlation
182 .46 284 -.64
Value ( 84.267) ( -.0675) (1.2690) ( -.3694) ( .5876) 1&3 .38 245 .38
Argentina SE (203.764) ( .n661) (1.1544) ( .2369) ( .4027) 1s4 =-.86 354 =-.39
o ( .414) (<1.021 ) (1.09 ) (-1.559 ) (1.459 ) 1&5 .91. 355 .29
, : 263 .87 455 -.81
SD = 11.667 R = .801 F = 9,22% DY = 1.711
182 .89 24 .8
Brazil Value (-100.686)  (-.0194)  (-1.0555) (2.6371) ( 1.6289) 1&% =.52 255 .9
Average ST ( 32.602) (-.0258) ( .7279) ( .9281) ( .1044) 154 ~.70 354 .9
Enrollrent T ( -3.088)* (~.751 ) (-1.450 ) (2.841 )* (15.593 )* 1&5 .98 3&5 =-.6
5 263 =.72 4&5 ~-.8
SD = .94 R = . 995 F = 353.94%* DU = 3,161
152 .93 284 .89
Brazil Value (-125.872) (~.0091)  (-1.0040) (2.7851) ( 1.4357) 183 =-.62 2&5 .95
Initial SE ( 45.602) { .0110) ( .6987) (1.0010) ( .1001) 1s&4 =.80 3&4, .90
Enrollment T ( -2.804)* (-.831) (~1.48 ) (2.782 )* (14.354 )* 145 .90 355 =-.65
SD = .9964 R? = 973  F = 297.83* DW= 2,991 283 .68 485 -.78
162 .88 254 .-
Value (35.952) ( .3635)  (-.3008) Not . { .8472) 183 =,91 2&5 .82
Chile SE (39.614) ( .2723) ( .1487) Available ( .1407) 1l&4 - 384 -
T ( .908) (1.335 )  (2.022 )* (6.021 )* 1&5 ,97 355 .85
283 -.82 4&5 -

SD = 1.373 R = .977 F = 117.79%* DW = 3.056
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TARLE B-16 Continued
Estimation of the Demand Function for University Education
Estimating Equation

" A A A Simple
Country 2 B1 B2 B3 B4 Correlation
12 .86 2&4 -.28
Value (-388.055) (.5662) (2.4429) ( =-.357™) | .7782) 13 .89 2&5 .85
Colorbia SE ( 126.903) (.8324) ( .5904) ( .3299) ( .1103) 14 ~-.42 324 .066
T ( -3.058)~* (.674 ) (4.137 )* (-1.082 ) (7.051 )* 1&5 .99 3&5 .82
2 263 .75 485 -.50
€D = 5.098 R™ = ,995 F = 301.66 DW = 2,824
182 .96 2&4 .82
Value (-199.981) (.5842) (-.0137) (.2896) ( .6244) l¢3 .94 2&5 .96
Mexico SE ( 242.399) (.7547) ( .3419) (.4893) ( .3430) led .90 384 .96
T ( -.825) (.774 ) (-.040) (.592 ) (1.820 )* 1&5 .98 3&5 .93
2 263 .91 4s5 .88
SN = 5,334 ’ R™ = ,967 F = 58.36*% DW = 2,5792
182 .97 2&4 ~.41
Value (=-12.461) {.0283) (.0524) (-.0516) ( .8631) 163 .94 285 .95
Peru SE ( 12.168) {.0285) (.1023) ( .0585) ( .1428) 154 -,34 354 -,24
T ( -1.024) (.995 ) (.513 ) (..881 ) (6.042 ) 1¢S5 .99 3s5 .93
SO = 1,031 R™ = ,992 . F = 194,63* DW = 2,819
162 .72 2&4 .40
Value ( 4.440) (-.1073) (.3099) (.0366) ( .7830) 163 .94 2&5 .75
SE (48.765) { .1677) (.3590) (.2424) ( .2027) 144 .73 384 .79
T ( .091) (-.640 ) - (.863 ) (.151 ) (3.862 )* 1&5 .98 3&5 .9
2 263 .80 4&5 .6
SD = 2,369 R™ = ,956 F = 35,85*% DW = 2,393
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