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CHAPTER I
INTRODUCTION v

" The pursuit of equality has a high value for the great majority of mankind.
At first, there were many who advocated universal equality, by which they meant
that all men should be equal in all respects. Today, there are many who advocate
equalizing, not in all, but in certain respects, as the ideal state towards which
society should move. In a prelude to his book; Equality, R. H. Tawney, the British
egalitarian, remarked: ' '
So to criticize inequality and to desire equality is not, as is sometimes
suggested,” to cherish the romantic illusion that men are equal in
character and intelligence. It is to hold that, while their natural
endowments differ profoundly, it is the mark of a civilized society to aim
~at eliminating such inequalities as have their source, not in individual
differences, but in its own organization, and that individual differences,
which are a source of social energy, are more likely to ripen and find
expression If social inequalities are, as far as practicable, diminished.]
Equality has long been a matter of social concern and a source of political
controversy. Some 2500 years ago, Confucius observed that "inequality_ is to be
. lamented more than scarcity™.2 Aristotle remarked that "inequality is generally at
the bottom of internal warfare in states, for it is in their striving for what is fair
and equal that men become. divided" (Aristotle, Politics, V.I). It aroused the

interest of the classical economists during the time of Ricardo, who wrote to

Malthus: "Political econom&, you think, is an enquiry into the nature and causes of

wealth--1 think it should be called an enqt.iiry into the laws which determine the |

I R. H. Tawney, Equality (London: George Allen & Unwin, 193]; reprint
ed., 1964), p. 57. The book has become a classic on the subject.

‘ 2 Quoted in John C. H. Fei, .Gustav Rariis, and Shirly W. Y. Kuo, Growth
with Equity: The Taiwan Case (New Yor}c: Oxford University Press, 1979), p. xviii.
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division of the produce’ of industries amongst the classes who concur in its
foErnation".3 The Great Depression, World War II and the Keynesian Revolution

brought about a marked decline in professional concern about distribution theory,

“for some time, until its revival during the recent years.

1. The Dichotomy between Equality and Efficiency

| The political and social institutions of modern market economies provide
universally distributed rights and privileges that p;-oclaim equality of all citizens.
Nevertheless, the egalitarian sentiments of these societies are juxtaposed with
their inegalitarian reali;zations, mfaking the pursuit of equality as'.,elusive as the
pursuit of well-being. Contemporary views on ‘the optimal dlstributibn of economic..
rewards .in society are diverse and often contradictory. There is disagreement as
to the fairness or justice of greater equality. Thos:e'-.who are opposed to egalitarian
policies often claim that there is a sharp disti'r_méti‘on between considerations of
fairness and considerations of equality. By -contrast, egalitarians believe that
justice involves equality, and that greater/fairness involves a diminution of social
inequalities.“ Some_ reject reward for contribution as an ethical principle, but
accept it, within limits, as a pragmatic necessity. In so doing, thew compare the
degree of efficiency, equality, and freedom in current market ecémomies with that
obtainable from full-fledged socialism. )

"Modern society", writes Raymond Aron in a related work, "seems to

conform to two imperatives: to produce as,..uych as possible through mastery of
) e

3 David Ricardo, The Works and Correspondence of David Ricardo, ed.
Piero Sraffa, vol. 8 {Cambridge, England: Cambridge University Press, 1952},
p. 278.

4 For the purpose of this thesis, it is assumed that less inequality means
greater equity.



the forces of nature and to treat its membersas equals".’ It is Aron's view that
there is some tension between the two imperatives and," in addition, certain .
contradictions between different egalitarian ideals. The principle of equality often
~conflicts in its ﬁo!icy implications with other. value; like econorﬁic efficiency,
individual freedom and the maintenance of legitimate expectations. Commenting |
on the dichotomy between the egalitarian- ideal and inegalitarian r'ealities of
modern societies, Arthur M. Okun aptly states: "Such is the double standard of a

capitalist democracy, pt:ofessing 'and pursuing an egalitarian political and social
system and simultaneously generating gaping disparities In economic well-being"',6
through a market system -that allows the big winners to "feed their pets better than
the losers.can feed their children".7" Such society is, in a sense, a "split-level
institutional s‘:t_’m_:‘ture".8 Radical economists view i'nequality in market -economies
as a structural necessity, providing incentives, rewards, and penalties that afe
instrumental in promoting efficiency in the use of resources and contribute toward
‘generating a larger, and a growing national product. Accerding to them, a .society
premised on notions of libert‘} and equal justice. is juxtaposed with an economic
system in which inequality is functiona:l.

To the extent that the system of incentives, rewards and penalties
operating in a market economy succeeds as an effective allocative mechanism, it
helps to generate an’efficient economy. But, that pursuit of efficiency creates

inequalities which can be, and often are, extremely costly in social and political

5 Raymond Aron, Progress & Disiliusion: The Dialectics of Modern
Society (New York: Frédrick A. Praeger, 1968), p. l.

6 Arthur M. Okun, Equality and Efficiency: The Big Tradeoff
(Washington, D.C.: Brookings Institution, 1975}, p. L. '

7 Ibid., p. 1. -

8 Ibid., p. 4«
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terms. Efforts to promote equality, by public policy, rep;"esent a, deliberate,
interference with the results generated by the market place;l\ and they too are
rarely costless. Such policies can weaken incentives to produce and othe_rwisek
impair economic eff.iciency. Society, thus, confronts a tradeoff hetween equality
and- efficiency. The choice is between somewhat more eq-ua,lity at fhe’expense of -
-efficiency or somewhat more efficiency at the expense of equ'ality. Ix:onic‘:ally', the
-actual tradeoff preferred by society had, often, been subject to conjecture more
than value judgements on the part of the society.
- Modern economic theory has concentrated on thé pursuit of efficiency
almost as wholeheartedly as it has avoided the issue of equity. Mainstream
economic thought has paid very little attention even to the definition of the
concept of equity, or the just distribution of economic resources in society. Harry
G. Johnson has discarded the notion o;ft equity in econ.ornics as a type of neurosis, ]
attributing such misguided preoccupa;tio.ns to 2 "naive and basically infantile
anthropornorphism".9 Milton Friedmgn saw véry little relevance in the concept,
and instead substituted the goal of freedom:
The heart of tl';e liberal philosophy is a belief in the dignity ‘oi‘the
individual, in his freedom to make the most of his capacities and
opportunities according to his own lights, subject only to the proviso that
he not interfere with the freedom of other individuals to do the same.10

"But freedom for the pike is death for the minnows",11 says R. H. Tawney. It is

possible that equality is to be contrasted, not with liberty, but only with a

particular interpretation of it. - ' o

9 Harry G. Johnson, "Some Micro-Economic Reflections on Income and
Wealth Inequalities”, Annals of the American Academy of Political and Social
Science 409 (September 1973): 54.

[ ]

10 Milton Friedman, Capitalism and Freedom (Chicago: University of
Chicago Press, 1962), p. 195. -

11 R. H. Tawney, Equality, p. 164.



1971), pp. 199-200.
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Often quoted criticism of mainstream welfare ecanom1cs is that it avoids
judgements on the distribution of economic rewards, altogethef‘ The concept of
Pareto optimality, a cornerstone of contemporary welfare economics is devoid of.
value judgements as to the desired or just distribution of economic resources in

society. There is an infinite set of Pareto optimal points open to society; Some of
o

them representing extreme cases of inequality, nonetheless, efficient in Pareto

sense. A decision to cut into the affluence, to make the lot of the poor any better

LY

can lead to a Pareto inferior situaﬁon, although such decision can, nevertheless,

bring forth a more equitable distribution and an incrgase in general economic well-

being. The pre-eminence of Paretian dogma in modern welfare economics has
made it unsuitable fcii_ryzstigating problems of inequality. It is indeed pertinent,

in this context, to quote D. M. Winch, who asserts:
The Paretian value judgement is only a value judgement. It may well be
rejected by some. But before it is rejected by economists, ??
explicitly or by implication, it must be remembered that virtually the
entire edifice of economic theory as we know it today is built on Paretian
premises. If those premises are rejected that theory becomes xrrelevant .
to the world in which we live.l

Another frequently employed measure of social welfare, the jevel and

rate of growth of GNP, totally disregards the interpersonal distribution of the

-national product. Growth without any consideration to the concomitant

distribution, does not and cannot guarantee a higher standard of material living for
all. A larger product does not necessarily mean prosperity for all.

The relative neglect of the equity issue has not, of course, passed
completely unnoticed, and in recent times, it has been one of the main critiqisms
of 'mainstream' economics made by radi.cal economists. J. Weeks argues in a

recent work, that "inequality is what economics should be all about. But, in fact,
» the q Y

~

-12 D. M. Winch, Analytical Welfare Economics (Harmondsworth: Penguin,
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economics as it is taught and practised by economists deals very little with
mequahty" 13 Ignorance is seldom arbitrary and the oversight exists for som;
h1ghly rational reasons. As Gunnar Myrdal has put it: '

Peop]e who are better off usually have done their best to keep ‘their minds

off the equality issue.... In every country there have been whole

systems of psychological and ideological barriers protecting the well-to-

do from knowledge of facts which would be embarassing to them.1¥ N

The dominance of the efficiency criterion to the exclusmn of quufy

considerations is justified by some, on the grounds,that efficiency constitutes a .
value-free, non-controversial goal, universally desired-By-/ society-at-large. After -
all, the idea that more is better \_tzould seem to be incontrovertible, and, a$ long as
- economic analysis concerns itself with producing more aggregate ir}come, the
‘equity question of who should get what can safely be left in the hands of political
scientists, theologians, and citizens, groups that are presumably meant to feel
more at ease with value judgements.l? Whether the efficiency goal is, in fact,
value free is another issue, altogether. It is often argued that the efficiency goal
is far from being value free and is highly dependent upon the underlying prior
distribution. The distributional factors, "among other things, determine the
production bossibility frontier of an economy, the p—reference function, and
ultimately the production mix of a society.

There are also some conceptual flaws in this vision of reality. . The

criterion of efficiency entrenched in contemporary welfare economics is hardly

13 J. Weeks, "Political Economy and the Politics of Economists”, Review
of Radical Political Economics 3 (July 1971): 75-83.

14 Gunnar Myrdal, Economic Theory and Underdeveloped Nations
(London: Duckworth, 1957), p. 123.

15 See Sylvia A. Hewlett "Inequality and its Imphcat:.ons for’ Economic
" Growth", in Equity, Income™ and Policy Comparative Studies in Three Worlds of
Develogmen ed. Irving L. Horowitz (New York: Praeger, 1977), p. 36.

b
~



unambiguous; and the dichotomy between dynamic efficiency and static efficiency

.is not merely a question of semantics. A distinction is often made between

‘f\ dynamic efficiency which is synonymous with maximizing the rate of growth of

&

1

.GNP and static efficiency which is closely related to the competitive world of

neoclassical analysis; The criterion of efficiency in terms of the growth objective,
"a sustained and significant rise in product per capita",1® which Kuznets St;ggested,
offers a pragmatic definition of efficiency, in the context of countries that are at
/; low level of develbpment. ‘

~ In recent times, cons.idterable attention has been direct'ed to the
hypothesis that, at the lowes1‘: levels of development, growth tends to increase
inequality. A broad generalization would point to the lfact that, in the poorest
countries, growth works against the poorest segments of the population. It has also
been observed that countries experiencing rapid rates of economic grbwth suffer
from increasing inequality. Thus, the evidence availaEle on recent growth
experience in the developing world suggests that there is an inevitable, and rather
severe, conflict between the goal of equity and-growth performance of these
economies. This gave an impetus for renewed interest in the study of the tradeoff
between equity and growth in th‘ese countries. While the egalitarians claim the
necessity to sacrifice growth in order to achieve better distribution, the proponents
of economic growth contend that it is only through an’ increase in the product that
there will be anything significant to distribute. The choice of equity becomes more -
attractive as an’ econom'y develops and, at a relatively low level of development,
raising of mirﬁmum standards of living should take precedence over equity. I;'n

recent years, however, there is growing skepticism about the "grow now,

16 Simon Kuznets, Economic Growth and Structure (New York: W. W,
Norton & Company, 1965), p. 300. :

EaY
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redistribute later" package. Expressing concern over such policies, Irma Adelman

and others claim: .

" After two decades of concern with the problem of raising per-capita GNP
in low-income developing countries, the development community of the
1970s has shifted its focus ta the challenge of increasing the equity of the -
distribution of incorneé. The shift proved to be dramatically needed, as the
empirical studies of the distribution of the benefits from economic growth
showed that the expected trickle-down was not taking place. More
serious, a number of studies indicated a systematic worsening, both

relative and absolute, in the position of the poorest stratum of income
recipients.l7 .

Kuznets, the protagonist of the ‘tradeoff hypothesis, claims that the

»

relationship” betWeen levels of economic development and equity is inverse U~

shaped,m::e egalitarian income distributions being éhéracteristic of both
extreme economic underdevelopment and hi%p levels of economic development.
Between these extremes, however, the relationship is, for the most part, inverse up
10 a point; rapid growth characterized by a worsening of income distribution.
After a "middle" deveiopmen't level is reached, further growth is associated with
increasingly equal distribution of income. He concludes that, as income increases
from very low ‘levels of development toward higher levels, the distribution of
income must first worsen before it can improve. The inverse U-shaped_ relation
between growth and equity was the "normal science" (in'Kuhn's sense)1® in growth-
equity studies, until the emergence of counter-evidence in recent growth
experience in some .countrif:s. The evidence coming from the deviant 'countries,
mainly Korea and Taiwan, could well "blur" the tradeoff paradigm (in the sense

used by Kuhn). This phenomenon marks an epoch in the study of the growth-equity

17- Irma Adelman, Cynthia T. Morris, and Sherman Robinson, "Policies for
Equitable Growth", in Economic Development, Poverty, and Income Distribution,
ed. William Loehr and John P. Powelson (Boulder, Colorado: Westview Press, 1977),
p. 191. '

18 T. S. Kubn, The Strfucture of Scientific Revolutions (Chicago:
University of Chicago Press, 1970), p. 84.

W



relationship, of gro:vth “with equity optimism;, thé optimism that there is no.
. inevitable conflict betweéx{ the-societal objectives of growth and. equity. The hope
is now stronger that a society cgiri achieve one objective Qithout constraining the
path to t‘he achievement of the othér objective. Given th.is“.éxperience, .an
improved understanding of the causal relat.ionsl:lips between 'growth and - equity
would point out the extent to which societies thaf are not yet on the frontier could,
. in-fact, improve their position with respect to both-objectives. It would provide
greater hope to these countrie;, that obstac!es; can be identified and eventually
removed by the administration of suitable corrective policies.
Even though a full understanding of the interrelationships between gro“‘rth
~and equity is still elusive, identifying factors that are conducive t¢ a softening or
even an eljmigation of the observed conflict between growth and distribution
objectives may be well worth the effort. It is often claimed that the increasing
inequalities during the early stages of deveiopment are not a result of economic
growth per se. They are rather a result of uneven development, a scenario
characteriﬁtic of the developing world. Rapid growth usually proceeds in a
duaiistic fashion, so that growth in the leading sectors is more rapid than that in
the lagging sectors. Rapid economic growth in some sectors, regions, or groups of
the-population often goes hand in hand with the stagnation of other sectors. Those
endowed with resources (physical and human) grow and prosper, whife the less
- fortunate must merely wait for the results of economic progress to ntrickle down".
The uneven distribution of human resources, it is often asserted, also causes wide
disparities in productivity and thus in income.
Policies aimed at reducing dualism by Wi}jenihg the base for economic
growth are, thus, conducive to greater income equality, but even when a transition

from sharply dualistic growth to more broadly based economic growth is

accomplished, the poorest segments-of the population still typically benefits from

A
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- economic growth only if widespread efforts are made to improve the hurnan
. . )

resource base. A favourable impact on distribution is likely only when 'gr?wth is .

. 1

achieved through a broadly based strategy predicated upon the wide spt:ead 'gnd the
application of ‘eciuca_tional skills. At all levels, increased access to the accg;uisition
of human ca'pitaJ co;xtributes to improving the income"distributior; thff'iugﬁ its
favourable impact on the share of the middle-income groups.t9 A major ;pread of
education together with effective use of the increased stock of human capital in a
labour and human capital intensive growth strategy, coupled with a signifisant
reduction in dualism, are often cited as the factors that contributed to the success
story of the deviant countries.20 \
.The foregoi:‘wg brief review indicates how a widesplread and full utili?:ation.'
of human capital have helped some countries to achieve unprecedented growth
rates, while at the sdme time maintaining a relatively less unegual income
distribution. It is, therefore, incumbent on those countrie§ that desire both these
goals without a possible tradeoff, to examine to what extent a similar environment
is present in them, and if such a conducive environment is not present, possible
ways and lmeans of developing it.r Needless to say, these lessons are of paramount
importance to Sri Lanka, a country that aspires to achieve rapid economic growth
within its egalitarian traditions. It is, therefore, prudent, from an analyticé.l point
- of view, to review criti‘cally the growth path and dynamics of growth in Sri Lanka's
ec;anomy; particularly its reiation:-ship to e;quity, with a view to ident—ifying sa.il.eht

factors in its growth process.
-

' e 3
A;."!-_ R -

19 However, increasing incomes of middle class does not seem 1o
eliminate poverty of the lowest income groups, but to the extent that the low
income groups move into the middle class, this is one way of dealing with it.

20 See Irma Adelman et al., "Policies for Equitable Growth", pp. 193-197.
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2. -Growth and Equity in Sci Lanka:

A Historical Perspective *

In contemporary Sri Lanka the issue of growth and equity must be viewed
" in a historical context, in order to discern the undex:lying long‘ term causal
relationship. I-I_ére, three questions are of particular interest. i’-‘irst, h:as the
inequality in distribution of income increased in the course of the country's
economic growth? Second, whether growth objectives and distribution objectives,
viewed togéther, have constituted tradeoffs or complements. Third, what f_actors
determine the secular level and trends of incorme inequalitie;’

The first step towards defining the dimensions -of this probllem is to
.consider the extent- of inequality in the course of tl;e country's economic growth.
Table | presents data, for Sri Lanka, showing GNP growth rate and the Gini
coefficient. The GNP growth rate is computed as th.e average of real GNP growth
rates in the five years preceding that for which distribution is measured. The Gini
coefficient is in respect of the distribution of spending unit2! income.

A tradeoff between growth and equity Is discérnible during the period
1953-1979. 1t is observg;:d that the periods characterized by rapid rates of
economic growth' suffer from incre:’:xsing inequality. In 'the five year period
preceding 1953, Sri Lanka's economy experienced unprecedented growth rate’ls
averaging 7.1 percent. Fast growth during that period, however, was not cost.less
in terms of its toll on income distribution. Rapid growth went hand in hand with
increasing inequality. The country recorded the highest Gini in 1953. The growth
rate of 4.2 percent in 1973 compared to that in 1953 shows a decline of 40.8

percent, while the Gini coefficient too declined by a remarkable 24.0 percent,

2] Spending units are smaller groups (subsets) within a household that act
as more or less indt;endent units for spending purposes.
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showiﬁg,a substantial improvement in ‘inéome distribution during the 1953-1973
period. -+ A trend toward greater inequality along with economic growth also
" characterized the 1973-1979 period. 'These data point to the increésing inequality
accompahying rapid growth. The Gini of 0.:’40 in 1978/79 represents an increase of

~-14.3 percent over that in 1973. Indeed, there is also a hopeful side to this scenario.

- ' Table 1.-¢NP_Growth.Rate and Gini Coefficient :

T

in Sri Lanka, By Selected Years

Growth Rate | Gini

Year of GNP Coefficient?
1953 | 7.1 0.46
1963 5.2 " 0,45
1973 4.2 ' 0.35
1978/79. 4.9 0.40

Sources: Donald R. Snodgrass, C'eylon: An Export Economy in
Transition (Homewood, Illinois: Richard D. Irwin, Inc., 1966), Table,A3.

Central Bank of Ceylon, Review of the Economy, Various Issues.

—----;-, Survey of Sri Lanka's Consumer Fir;ances, 1953, 1963, 1973.

------—, Consumer Finance and Socio-Economic Survey, 1978/79.

&8 The Gini coefficient is defined in conjunction with the Lorenz
curve which relates the proportion of income-recipient units to the
~  proportion of total income, as the ratio of the area between the Lorenz
curve and the diagonal representing the line of perfect equality--which
measures the departure of the Lorenz curve from complete equality—to
the area of maximum inequality, which is given by the triangle under the
line of equal distribution (diagonal). It ranges from 0 for complete
equality to | for maximum inequality. The larger the ratio, the greater is
the inequality of distribution of income. For simplicity, the term "Gini" is
used to mean Gini coefficient. The data on Gini coefficient are from the
abovementioned survey reports, and are based on grouped observations.
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During the fivé—yéar, period preceding 1978/79, the -economy experienced modest
growth rateé; averaging 4.9 pércent? while at the same time rmaintaining a
relatively less qnequa'l distributio-n 'compéred to other countmes in the developing
world. The Gini of .0.40, undoubtedly, is lower than that for most contemporary
develor.;ing countries.22 Suffice'it to say,- that Sri Lanké has fnanage_d to maintain
a relativelyilow Cini, in the face of ve.ry high growth rates of 8.2 and 6.2 percent
respectively in 1978 and 1979.

Turning to Taiwan and Korean experienc.e, their levels of Gini are lower
(in the 0.3 range rather than in the customary 0.5 range} and their Ginis have not
risen during the first phase of' rapid transmon growth. Rapid growth was
compatible thh favourable levels and trends in the distribution of income. Of
special interest here, is the issue, whether the Taiwan and Korean pattern could be
imitated in Sri Lanka. Whether, subject to its mixed-economy constraint,
Sri Lanka can fnaintain growth and development within a market-orieﬁted structure
of rewards as incentives and innovation and yet provide fpr distributive justice, by
a suitable choice of policy directed toward changing the nature of the growth path
rather than intervention fo achieve redistribution by direct government action to
rgplace the market.

It'is pertinent in this respect to identify the egalitarian forces in the

growth path of Sri Lanka's economy, that have tended to generate a relatively less

unequal income distribution. It would also be useful to examine why a reversal of
the egalitarian trend occurred during the subsequent period of rapid growth.

Another matter of parti'cular interest is whether the reversal of the egalitarian

22 As a spending unit is a subset of household and, presumably, there are
wider disparities of spending unit income within household, it is reasonable to
assume, a priori, that inequality of distribution of household income is even less
than that of spending unit income.

\
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trend is a transient phenomer:}or-'n con'séquen't on imbalances accorﬁpanying modern
fast growth or the beginning of an adverse long-term trend. A broac; outline ofHSri .
Lanka's social .and economic development since the immediate post-war period
might shed some light on the causality underlying its growth-equity relationship.

A significant feature of post-war growth experience -in Sri Lanka was its
dualistic nature, partly attributable to the legacy of the colonial era. Thg modern
sector, centred around the plantations, but also including a variety of supporting
commercial, financial, | transportation, communi‘cations, and other service
activities, experienced rapid sustained economic growth. The impressive
development of the modern secfor, however, had little immediate impact on the
traditionarl sector. Thus, growth proceeded in a dualistic fashion causing greater
inequality of income. This effect, however, was partly offset by an improvement
in the human resource base, the result of widespread education. Enumerating. the
sailent features characteristic of the Sri Lanka economy, )in the post-war period,

Gunnar Myrdal states:

With a flourishing and efficiently run plantation industry, Ceylon has for
some time enjoyed much higher levels of living than India. Malnutrition is
far less common and the level of literacy in colonial times was the highest
in South Asia, except for the Phillipines. Inequalities are generally
smaller than in India. In particular, the social stratification in Ceylon is
more egalitarian and women are less subj%ated. The existing inequalities
are less rigidly rooted and unyielding. . .. ’

He also saw a wide spread of education and commented: "...from the beginning
levels of literacy and education generally were relatively high, and educational
opportuniti_es more democratically dispersed. . . ."2%

Continuous efforts were made by successive governments to rid the

economy of its duality by widening the growth base. At the same time, policies

23 Gunnar Myrdal, Asian Drama: An Inquiry into the Poverty of Nations,
3 vols. (New York: The Twentieth Century Fund, 1968), 1:3u44.

24 Tbid., 3:1635-1636.
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were directed towards increasing investment in education with a view' to improving
the general skill level of the labour-force and achieving a better spread of
education. These policies were complemented by the use of labour and hulman
capital-intensive fechnology in its growth path.

The Free Education Act of 1945 provided a land-mark in the history of
‘educational devefopment in Sri Lanka. The scheme allowed for universal free
education from kindergarten to the university, and had an enormous impact on the
general level and distribution of education. "Although it cé.nnot be said that all
children have equal access to a good education even today," writes Gavin Jones, "a
great deal of progress has been made, and in terms of equality of educational
opportunity it is doubtful whether Sri Lanka can be\xl'natched' by any other
developing Asian country."25 To support his argument, .Jones qubtes from the

Report on the Preliminary Survey of Education, prepared by the World Bank:

To judge from its education pyramid alone it might be said that Ceylon,
after Japan, had the best developed education system in Asia. A very
high proportion of children attend school, the wastage rates are relatively
low, the numbers of girls are little lower than those of boys, schools at
‘the secondary level are well attended and very large numbers take the
school certificate examination at the end of the tenth year....
Moreover, Ceylon has provided this education free at all levels, so that it
is not surprising that the proportion of its GNP spent on education is
almost 5 percent and the highest in Asia.2

Under a major educational reform in 1960, the principle -of providing equal
opportunity for schooling was further enhanéed. Consequent on this policy, all
schools {except for a small number accounting for 3 percent of the total

enrollment) were brought under comprehensive state financing, and overall state

management. -

25 Gavin Jones, Poi:)ulation Growth and Educational Planning in
Developing Nations (New York: Irvington Publishers, Inc., 1975), p. 124.

26 World Bank, Report on the Preliminary Survey of Education (1966),
quoted in Gavin Jones, Population Growth, p. 124.
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Formal education constitutes a large cohponent of public and private
spending in Sri Lanka. Ever since the introduction of the free-educatién scheme,
the amount of resources allocated to education each year has been increasing. In
1960, the total outlay on formal education was Rs 296 million compared with a
total gross material capital formation for that year of ,Rs 978 million. The
estimate, however, does not include private spénding on formal education and
earnings foregone, which can be substantial. Usiﬁg the conventional concept of
material capital, 15.6 perc_enlt of GNP is accounted for in gross fixed capital'
formation, while public spendiné on formal education constitutes #.7 percent of
GNE’. If the direct outlays on formal education are considered as part of capital
for.mation ina bréad sense,27 that increase the real gross capital formation to 20.3
percent of GNP.

Data on capital formation (see Table 2) show the growth of human capital
in ;éla‘cion to material capital, over the years. The investments in human capital
have been of a magnitude to alter radically the conventional measures of the share
of GNP allocated to gross capital formatidn. The data point to the fact that the
investment in human capital relative to income had been increasing up to 1963,
maintaining an average of 4.5 percent during the 1959-1973 perio&. This increase
explains the modest growth rates experienced by the economy (see Table 1) in spite
of a relatwely low rate of material capxtal formanon. It is also to be observed

that investment in human capital had been rising relative to investmeht in material

27 See Simon Kuznets, Modern Economic Growth: Rate, Structure, and
Sgread (New Haven: Yale University Press, 1966), pp. 228-230. Also his Capital in
the American Economy: Its Formation and Financing (Princeton, N.J.: Princeton
University Press, 1961), p. 390, wherein he observes that for "the study of
economic growth over léng penods and among widely different societies the
concept of capital and capital formation should be broadened to include investment
in health, education, and training of the population itself, that is, investment In
human bemgs"
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capital, up to 1963. This long term trend, ceteris paribus, explains the increase in

earnings relative to property income. To the extent that the more equal

distribution of investment in human capital equalizes earnings among human
: s

agents, these changes in the investment in human capital are.a major factor

reducing inequality in the distribution of personal income.

Table 2.-Capital Formation in Sri Lanka,
By Selected Yearsd

As a Percentage of GNP

Total Hyman Capital
Capital as a Percentage

Material ° Human . (Material of Material
Year _ Capital Capital & Human) Capital
1953 11.3 2.5 . 3.8 21.9
1963 17.0 4.6 - 21.6 27.2
1973 19.2 4.4 ’ 23.6 23.0
1978/79 20.3 3.3 23.6 16.5
. ’/ i
Sources: Donald R. Snodgrass, Ceylon: An Export Economy, Tables

A2, AS.

. Central Bank of Ceylon, Review of the Economy, Various Issues.

a Data represent averages for the preceding five years.

.. Needless to say, investment in human capital has been an "engine of

growth" and a strdng egalitarian force in Sri Lanka. The wide spread of educétion,
undoubtedly, —v..faS made possible by the advent of free education. H. N. 5.
‘Karunatilake voiced a similar point of view:

Although the economic implicétions of free education were not examined

in the early years, it was, however, the government's view that 2 scheme

of free education would enable the great majority of children to benefit
< . §
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from the scheme. Thus, many children, especially from the rural areas,
who could not afford an education at fee levying schools, had access to
free education and opportunities of securing positions of standing in the
country's administration and business. A large number of students who
are now in the universities, possibly more than 85 percent, are those who
have benefited from free education; the bulk of those who have secured
jobs in the public service since 1965 are in this category.zs_

fle further asserts "Implications of the free education scheme for development of
human resources and manpower have been very significant. Despite any aefects in
the scheme, the principle that every individual 1;1 the country should have ‘access to
education is one of the fundamental principles. . .%"29 Bﬁt quite contrary to the

principle, its realizations fell short of its objective of equalizing opportunities for
all, to secure education to ﬁake themn capable of fulfilling their pers:r.\al
differences. Despite huge chunks of money being spent on education in successive
years, there are still élaring disparities between the rich and the poor; urban and
rural; elite and the unde;'-privileged. Altﬁough it wa,; expected that much would
flow from the full implementation of the 1945 Free Education Act, designed to
reduce the inequalities in educational opportunity, many children still do not have
access to a good education. Thus, the realization of the equa;ity of opportunity
concept cherished in the free-education scheme is #ar more elusive-than that of
equality of income. It is pertinent, in this respect, to investigate whether the free-

education scheme, in fact, provided equal opportunity for all children. On this

point, none other than Gavin Jones' observations are illuminating:

llliteracy rates in Sri Lanka are among the lowest in the region, and
secondary education is well developed. ...However, rentention rates
from grade to grade at the primary level in Sri Lanka are Jower than thosé
of a number of Asian countries: grade 8 enrollments are only about 50
peccent of the enrollment of the same cohort in grade. ], even though
education has beeq free in Sri Lanka since 1952.30

28 H. N. S. Karunatilake, Economic Development in Ceylon (New York:
Praeger Publishers, 1971), p.,155. )

29 Ibid., p. 155. c\

30 Gavin Jones, Population Growth, p. 124.
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| Educational statistics also show that a fair proportion of the children
leaving elementary schools do not pass on to some form of secondary and post-
secondary education. In reality, .the free education systern, in spite of its
beneficial effects, had until recently done little to make such education accessible
to the children of th_e poorest. It is claimed that lower retention rates are the
result of the inéﬁility of some parents to send their children to school due 10
poverty and bacl-(wardness more than of any lack of innate abilities of the childre.n. .
It has often been pointed out that some children are taken out of school by their
parents in order that they may work ancf help support fan;nily. TI-;ese children are of
cohsiderable economic value as workers, and some parents are keeping tl';ern from
schoolf for thatjreason. It is possible that very\_iéy—-b’right and promising children
thus have their education cut short, but farm families in rural areas, particularly,

still place-a considerable value on the work that their children could do for them.
-Any programme aimed at‘eq;alizing access to education has to reckon the cost
entailed in the earnings that older children will have to forego. With this
accompanying cost of foregone‘ earnings, children from an impoverished

background, particularly those from rural areas, confront higher real costs than

their counterparts from well-to-do families. Besides, the children from families

with low incomes and with little~wealth, in general cannot afford, even if they

wanfed, to finance their education out of their own funds. The general ability of
these children or of their parents to borrow funds in the capital markets for
investment in education, is also limited. Consequently, the low-income level of the
parefits in the lower income groups and the associated low educational levels would
make for a much lower investment in their children than would be true of higher
income groups. Thus, it is seen that, the poor and under-privileged are faced with
a vicious circle. They face a severe budget constraint in acquiring human capital.

Real costs including earnings foregone are higher. The result is the paradox of the
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poor and under-privileged investing le-ss in their human capital; the rich investing
more. The distribution of human capital becomes progressively dishersed. The
least investment is done by the very groups that must invest the most if the
ineguality of income distribution is to be narrowed. If left to take its own course,
in;estment in human capital is a process of "circular and cumulative causatiorf"
which tends to award its favours to those who are already well endowed.

There are, indeed, cha-l_lsn_ges to the dominant views concerning equality
of opportunity .for education, provided by the free-education scheme. These

13

challenges, however, are not to equality of opportunity as a guiding social
principle, but/Tather to sorr;e factors inhibiting . the realization of . this idea.
Certainly, it wé.s thought, talent should b;e rewarded, but it cannot be rewardéd
properly unless it has a true opportunity to éxpress itself. It is often argued that,
the present inequalities are the result, not of opportunities denied, but of the
inability of some to take advantage of .opportunitie; offered due to disébilitiqs
imposed on them by the environment. ’

In reality, the opportufiities for access to a good education are not
uniformly available in all sectors of society. They depend on geographical areas,

\\ T . .

rate of urbanization, the composition of the population, and so forth. Poor
neighbourhoods and rural areas have fewer opportunities than other better endowed
areas. Regional imbalances in'the distribution of opportunities for education do
exist and are significant. The best education.al facilities have tended to be
concéntrated in the south-west maritime districts and in the northern peninsula-
part of the country. Social disparities and differences between privileged and
under-privileged are even more pervasive and significant. Thus, it is seen that the
wealth, education, location of residence of parents and a host of other socio-
economic factors determine a student's access 10 a secondary and post-secondary

education. Family background and.other environmental factors, thus, open a good
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egﬁcatic;n to some and close it to others. It is not ‘surprising 10 see, in this context,
that r'nost-of the students who gain édmission to the coveted science, médicine and
engineering pl;cés in the university are drawn from well-to-do strata. Financial
and other obstacles to education confronted by some children are important
. - -
barriers to the achievement of the goal of equa_l&y\of opportunity.- Given these
barriers, the principle of equality of opportunity, even when properly applied, is
consistént with a large amount of'actual inequality. |
This tension in the traditional notion of equality seems to call for a
reinterpretation of the concept, in view olf the recent challenges to implications of
the free-education scheme. The free-education scheme is, indeed, an unfortunate

example for the advocates of equality of opportunity. The provision of universal

free education does not and cannot guarantee equal opportunities for unequal

- peesans. Education should be universal, that is, it should be provided for all. But

universal educational services is not the same thing as equal opportunity. Offering
the same opportunity to every child brings out inequalities.” For example, under the
free-education scheme, children from poor families cannot reap the full benefits
because of disabilities from which ti-xey suﬁer,' while the well-to-do .énjoy the lion's
share. The publicly supported free-education scheme is more intensively used by
the privileged sectors. This represents, as Karl Marx pointed out, subsidies to the

well-to-do by the poor. Under these circumstances, unequal opportunities for

‘unequal persons give a nearer approach to equality than equal opportunities for

unequal persons.
Equality of opportunity is, basically, rooted in the notion of a fair race,
where everyone is even at the starting line. It is,impossible to have equality of

opportunity if people start out highly unequal. R. H. Tawney, the British

egalitarian, remarked "The existence of such opportunities in fact, and not merely

K-

=
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in form, depends, not only upon an open road, but upon an equal start".3] The
traditional notion of equality of opportunity has proved to be inadequate in

ensuring equal access to education in_contemporary societies. This is the rationale
'e - -

for Tawney's contention thats !

..., equality of opportunity is not simply a matter of legal equality. Its__
existence depends, not merely on the absence of disabilities, but on the ~
presence of abilities. It obtains in so far as, and only in so far as, each
member of a community whatever his birth, or occupation, or social
position, possesses in fact, and not merely in form, equal chances of using

to the full his natural endowments of physique, of character, and of
intelligence. In proportion as the capacities of some are sterilized or
stunted by their social environment, while those of others are favoured or
pampered by It, eqzuality of opportunity becomes a graceful, but
attenuated, figment.32.

In the absence of equality of circumstan't_:e's, the notion of equality of opportunity
becomes illusory.

Thus, from the point of view of providing equal access to education, the
classical liberal principle of "la carriére ouverte aux talents", entrénched in the
free education ideal is shown to be devoid of merit. According to Hayek, this
principle: & 2

.. .was 2 demand that all man-made obstacles to the rise of some should
be removed, that all privileges of individuals should be abolished, and that
- what, the state contributed Yo the chance of improving one's conditions
should be the same for all.... It was understood that the duty of
government was. ..merely to make available to all on equal terms those
facilities which in their nature depended on government action.
Although Hayek was not explicit in what he meant by saying "the state contributed

to the chance of improving one's conditions", it is clear that the state's

contribution was not."the same ‘for all", precisely because an individual's chance of

31 R.H. Tawney, Equality, p. 106.
32 R.H. Tawney, Equality, pp. 103-104.

33 F. A. Hayek, The Constitution of Liberty (Chicago: University of
Chicago Press, 1960), p. 92. . \

J
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benefiting depended on other fac,tors, which differed among people. It was shown
that, given the provision of free education "to all on equal terms", without making
other compensatory adjustments, the chance of benefiting from the state's
contribution was strongly affected by family 'environment. Does this mean that
society should adopt what Meade calls the "distributional principle"” which
", _.would be to use the available resources in education in such a way as to
equalize the future earning power of different students".34 A criticism of the
"distributional principle" is that it conflicts with the goal of efﬁciéncy. " Okun
argues that both efficiency and economic equality can be increased by correcting
existing inequalities of opportunity arising 'f::orn differences in environmental.
factors. The present inequalities can, undoubtedly, be reduced by pubhlic policies.
Proponents of this argument claim that familial disadvantages can in principle be
offset at a cost if society accepts Rawls' principle of redress. Such policies would
enhance both equality of income and efficiency. "In such cases, society can get
more of twb‘good things rather than sacrificing one for the other."30

It is, therefore, incumbent on those who endeavour to promote the general
well-beirig of society, in terms of _increased equality and economic efficiency, to
look at ways and means of reducing the environmental barriers to equal
opportunity. It is also pertinent, in this context, to examine the policies required
to neutralize all the cénstrair;ts on the opportunity structure and to open access for
all those children whése education now finishes when it has hardly begun; and the
policies that will ensure' the uniform distribution of opportunities, their

multiplication according to needs, and the correction of the specific chains of

) 3; J. E. Meade, Efficiency, Equality and The Ownership of Property
(London: George Allen & Unwin, 1964), p. 62.

35 Arthur M. Okun, Equality and Efficiency, p. 76.
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_ success or failure. This &an be 'achie{'ed, it is often claimed, by correcting the
regional and sectoral imbalances in the distribution of educational facilities, and

through a compensatory education scheme for the children of disadvantaged

famili®s, coupled with minimum schoaing ‘lfe}ﬁiation. Welfare-economic
~ ) - ) /
considerations require that the government's subsidy to parents should vary

inversely with income, with a view to providing adequate finance for families_in

- . "(-—-\ .
lower income brackets. These compensatory programmes “would, however, entail

additional costs to society. Then, there is the question of "who should pay what"?
Towards this end, it is also necessary to identify the flaws in the present scheme
whereby the well-to-do get a "free ride" which enables them to enjoy full benefits,

while the less well-endowed are caught up in a vicious circle which prevents them

from obtaining any benefit.

~
~

3. Focus of Thesis

The focus of this thesis is two fold. Firstly, it examines the positive
aspects or the descriptions of the way the world is and why, with a view to
ascertaining the dimensions of the problem of inequality in income distribution, as
it exists in Sri Lanka. For the purpose of this investigation it is necessary to
measure the extent of inequality, in some objective.sense, in relation to other
countries, and over time. The study also attempts to identify the sources and
causes of inequality, in the domain of the study covering the positive aspects.
Secondly, th;z study seeks to shed some light on the nomative aspects of the
problem or how the world ought to be. The issue raised here is how to achieve a
more egalitarian society, while at the same time maintaining a decent standard of
living obtainable through an adequate growth of the economy. The theme of the
present study is that this objective can be achieved by deliberate government

action directed at correcting the existing imbalances in the distribution of human
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capital. The study reflects the belief that increases in human capital investment

per se would, however, be of little help, unless complemented by government

action to ensure its fair distril:;ution.

The schema of the study is as follows:

Chapter II presents a review of literature on hu;nan capital theory,
theories of personal distribution of income, the human capital approach to income
distribytion theory, income distribution models, and measures of income inequality.

Chapter Il discusses some theoretical issues in the analysis of personal
income disfribution. A model which purports to describe the 'observed income
distribution is presented. Its properties and methods of estimation are discussed.
The chapter concludeﬁ' with a test of validity for the model.

. Chapter 1V embodies an empirical analysis of perspnal income distribution
in Sri Lanka. The inter-temporal and intef-spatial inequalities are ascertained.
The extent of inequalities in some selected\countries is presented with a view to
comparison. The analysis rests on the modet'developed in Chapter Iil. ’

Chapter V presents a model which relates 1'ncorne inequality to years of
schoolingAcompieted and the yate of return to investments in schooling. A test
criterion for the specification ¢f earnings models is introduced. An inter-temporal
and inter-sfaatial comparison of inequalities is made, using the model. In the
schooling model, the distribution of income (earnings) is made to depend on thé
distribution of schooling (human capital in general), but the latter is unexplained.
An alternative approach that takes into ac_‘c_ount the -precise fur;ctional form of the
distribution of schooling is introduced with a view tS explaining inequalities. The
chapter concludes with a discussion on limitations of the human capital approach.

Chapter VI discusses some policy issues. This chapter emphasizes the

need for a unified approach to economic development, in which the goals of both

equity and efficiency are considered. A generalized process of capital
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accumnulation is an essential pre-requisite for such an approach. - An optimal
control ‘model is developed to determine the optimal mix of physical and human-
capital, so as to maximize a general welfare goal of grbwth and equity.

Chapter VII presents a synopsis of findings and concluding remarks.

)
-

!
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CHAPTER I
REVIEW OF THE LITERATURE

1~ Humnan Capita! Theory

The application of conventional capital theory to decisions on individual

development, and in particular improvement of earning capacity, has provided an
analytical framework for explaining such activities as education, on-the-job
training, medical care, and mobility, as-rational investment of current resources ‘
for the procurement of future refurns.‘ Interest in studi;s related to investment in
human capital embodied in human beings, can be traced both to the finding that a
substantial growth in-income in Western soc'ieties remains unexplained after the
growth in material capital— and in the size of the labour-force has been accounted
for, and to a2 new emphasis on the importance of equcati_g_n in promoting economic
development. It was this (accompanying) uﬁexplained rise in the economic value of
people that led to the concept of Human capital. The theory has since then
encompassed many new vistas and evolved into a general theory- of investment in
human capital with ramifications in a variety of economic phenomena. Today,
human capital theory makes up’the core of the economics of human 'res;mrces and
has siléntly revolutionized such traditional subjects as growth economics, labour
economics, international trade, and public finance. ’

Human capital theory encompasses all processes connected with the
augmentation of productive skills, talents, and knowledge. The justi'ﬁcation for the
expression "human capital” is the fact that skills, talents and knowledge, like other

assets, gontribute to the production of future income. It is "human" because it is

an integral part of a person. It is a form of capital because it is a source of future
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earnings, or of future satisfactions, or both. According to thi_s concept, the skill
and education embodied in workers are envisaged as particular types of capital
equipment employed in the prc;duction process, in the sense that their capacity to
make a contribution to the productive process is improved by a process of
investment, (representing a sacrifice of current resources for future returns)
incurred in the formal 'education system and through on-the-job training. Such
investments yield‘rem?ﬁ?over the life-time of the individual concerned. These
acquired abilities are obviously not free. Scarce resources are allocated to their
acquisition. In a broad generalization of the concept': ithe domain of human capital
theory extends beyond formal education and training to such activities as
B migration, medical care and economic information. |

| Human capital theory rejects-the simplistic assumption of hofnogenous
labour. Investment .in human capital enhances the productivity of a person's
acquired capabilities. This has led to the development of measurement techniques
with a view to quantifying changes in the quality of labour. If the productive
abilities of all workers were identical, simple enumeration would provide an
adequate measure of the productive cépacity of ®he labour-force. Either workers
or workhours couId_ be counted. T;ﬂs procedure, however, does not recognize
labour's heterogenity. All workers and workhours are not equivalent; one person is
more productive-than another, and one workhour is more productive than another. .
The concept of human capital provides an alternative measure of labour's
contribution to the productive process. \An adjustment is made for the quality of
labour input. The adjustment takes into account the human capital embodied in
labour. With steadily increasing levels of resources devoted to the improvement of
quality of labour through the processes of formal and informal education, training

and-medical care, the shift towards treating the worker more precisely as’a capital

good seems virtually inevitable. Thus, in its conceptual aspect, the most
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fundamental implication of human capital theory, is that every skilled worker in a
modern economy has typically acquired @ capital asset. He has become a
"capitalist", not from a diffusion of the ownership of corporate stocks, but from
the acquisition of knowledge, sicill, and the capabilities that have economic value.
In the classical tradition, the concept of capital encompassed and unified two
distinct ideas: that of a claim on future in'come and that of a means of future
production. Admittedly, educated and skilled workers do not control, much less
own, the means of produc:ﬁon. Yet itis pre_cisely this latter, classical sense of the
word capital which- provides the ideé':logica.l impact of the statement that every
educated and skilled worker is now a "capitalist".

It 1s now realized that the growth in investment in human beings;. has
improved: markedly the quality of work entering into economic endeavour, and
these imp;oﬁrements in the quality of the labour force with the resulting increase in
the productivity of labour, have been a major source of economic growth.
Consequently, the traditional distinction between labour as an original factor and
capital as a produced factor has become increasingly unrealistic. Despite these
developments, neoclassical tradition continues to dominate —th,e theory and policy of
economic growth. Indeed, this tradition has been powerfully re_inforjced by the
impact of Keynes' General Theory, with its emphasis on fixed capital investment as
the key variable in the macro-econor'nic' system, and its ;ssumption of a
homogenous labour force of a given quality, as well as by the subsequent transition
of the Keynesian short-run equilibrium model into the Harrod growth rno.del. One
of the reasons why neoclassical growth models are lacking in explanatory power
when applied empirically is the omission of human capital, for it is this capital that
has augmented the quality of thé labour-force. As already indicated, the
limitations of accumulation of material capital as an explanation of economic

growth in modern societies have prompted the contemporary interest in human
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capital formation, and set the analytical stage for a generalized theory of capital
accumulation t6 include investment in all types of capital formation. Ho_wever, in
using a generalized concept of capital formation, it is helpful to begin with a
:iichotorny consisting of human and non-human (material) capital in which a
distinction is made between the two classes of capital. |

Analogies b;atween human capital and material - Capitlal led to the
development of an all-inclusive concept of capita.l.\'f'he simi-la}iti—és between the
two classes of capital, however, should not blind one to peculiarities of ‘humnan
capital. Human capi{'al has some distinctive attfibutes. Human beings are first
and foremost,the end to be served by economic endeavour; they are not property or
marketable assets, slavery aside. Their productive §ervices are, however, sold in
the market place. Consequently, human capital can be measured in terms of the .
value of its productive services. The value of a worker's productive services
through his probable lifetime is discounted to provide a monetary estimate.of the

~present value of his human capital. An important implication of this attribute is
that human capital has no legal status asproperty. The most critical attribute of
human cai)ita.l arises from. the fact'that the person and his human capital are
inseparable. The fusion of human capital with the personality of its owner taises,
among other things, the problem of how far éxpenditure on the creation of human

capital should be accounted as investment, and how far it should be Elassgd as
consumption. To/a large degree the consumption and investment components of a
person's human capital are inextricably bound up Thus, there is the quelstion of
'inseparability of the consumption and investment aspects of expenditures on
education, training, medical care, etc. Much of what was called consumption, *
hitherto, in conventional theory, however, constitutes investmen'lt in human capital.

L
The generalization of the concept of capital is a culmination of the idea

that early post-war emphasis on investment in material capital in the methodology

ek

P
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‘of economic planning was grossly inadequate and that economic development
depends on the creation of both human and material capital. From a somewhat
different- perspective of planning economic development, nonetheless, .within the
ambif-df neoclassical theory, efficient development involves the allocation of
investment resources according to the priorities set by the relative rates of return |
on alternative investment opportunities.

The reorientation of economic thinking on the lines of a generalized
theory of capital accumulation sets the stage for analyzing the eﬁe‘cts of the
formation and ﬁtilization of human capital upon the economic system, particularly,
on capital formation, economic growth, structure of earninggg'and income_
distribution. Human capital has grown in modern societies at a much faster rate
than conventional (material) capital, and its growth may well be the most
distinctive feature of the. economic system. Since, in modern industrialized
economies, more than three-fourths of aggregate income is agt{'ibutable to the
contributions of human agents, and hence a fourth or less to natural and man-made
capifal assets, it should be obvious that the formation and utilization of human
capital is of majo:.' economic importance.

Many paradoxes and puzzles about the dynamics of modern growth can be
resolved.in terms of an all-inclusive concept of capital in which human and
material capital are treated as alternative forms of capital”imgeneral. Such a
conceptualization provides a unifying principle for the statistical explanation of
past growth and the formulation of policy for future growth or plans for economic
development. Furthermore, a broadly conceived concept of capital accumulation is
considered as a key to a rational explanation of the patterns of capital
accumulation and income distribution, in the growth path of modern economies.

Turning to the questiohs closely connected with the riddle of economic
growth' and income distribution, it has been observed that the pace of capital

~

. .
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~ formation in advanced countries has been slowing down, which means that net
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capital formation has been declining relative to the il;creases in national income,
contrary to the belief that these countries, endowed with more material capital
relative ‘to labour, would employ such capi.tal intensively because of its growing
abundance. Paradoxically, the evidence points to the fact that less of such capital
tends to be e;tuployed relati\:'e to incormne as economic growth proceeds. Meanwhile,
it has been observed that the stock of human capital has been rising relative to
income, notwithstandiné. -In pursuance of this trend, the proponents of human
capital theory advance the hypothesis that, with the inclusion of human capital
under a generaﬂzed concept of capital accun;'ulation, the ratio of "all capital" to
incorﬁe is not declining. The decline in the conventional capital-income ratio is
simply a signal that human capital has been increasing relaﬁvely not only to
conventional capital but also to income. In a related theoretical issue in
international trade, the concept of human capital points to the solution of the
Leontief paradox, showing why capital-rich countries nevertheless export labour-
intensive goods. Human ‘captia.l embodied in labour entering into these goods goes
a iong way towards resolving this paradox. In solving the long-standing puzzle of
the "residual", where the rate of increase in output exceeds the rate of increase in
inputs, an all-inclusive concept of capital accumulation in which human and
materi:al capital are treated as alternative forms of capital, provides a rational
explanation of most of the observable economic growth..

Lastly, with regard to the large increases in earnings of workers and the
reduction of inequalities of income distribution experiénced in the advanced
countries since the turn of the century, these trends have depended in large part on
the growth of human capital vis-a-vis material capital. It has frequenﬂy been

'
pointed out that the observed growth in productivity per unit of labour is simply a

consequence of assuming that the unit of labour is constant over time although in
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" fact this unit of labour has been increasing as a result of the growth of human
capital embodied in the labour-force. Investment In hpman capital, particularly

that in education, has risen at a rapid rate and by itself may well account for a

I

substantial parf of the otherwise unexplained rise in earnings. On the que;t'_ n of
income distribution, it has been observed that the distribution of personal ir}k‘:ké
has become more equal in western societies since the beginning of this century,
despite the fact that wealth distribution in these countries has remained very
unequal. The general extension of education and the alclditiona.l earnings from these
forms of human capital have been a major factor in changing the distribution of
personal income. No‘t only has the supply of educational opportunities increased
markedly over time, but the inequality in its distribution has been reduced. To the
extent that personal income from human capital (earnings) is more equally
distributed than that from rna-te(,%a.l capital, the growth of human capit-al in relation
to material capital provides a rational ‘explanation of the favourable trends of
distribution of personal income.

Invéstmgnt in human capital can conveniently be classified into
“investment in (1) schooling and higher education; (2) post-school training and
learning; (3) pre-school learning activities; (4} rni_éféﬁon; (5) medical care and
nutrition; and (6) the search for information. With respect to each of these
investment activities there are unsettled questions of economic efficiency and ‘of
equity. The theoretical issues of partic_ular interest on this scor; are the effects of
investment in human capital on productivity and growth, and t_he relationship”
between investment in human capital and income distribution. Since the human
capital revolution .in the late 1950's, there have been important advances in
economic thinklrig with respect to investment in human capital. The theory has
since then been extended to a variety of subﬁeld;s falling within or overlapping the

boundaries of the domain of human capital. They include, among the others, (1)
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manpower studies; (2) economics of discrimination, particularly its effects upon the
formation and utilization of human capital; (3) migration within a country (job
mobility); (4) migration between countries; (5) the theory of allocation of time
. (earnings foregone); (6) international trade implications of the acquisition of human
capital; (7) the sources of poverty associated with lack of schooling; (8) the sources
of changes in the structure of wages and salaries; (3) the factors th?c account for
the tendency towards more equal distribution of personal income in advanced
countrijes; (10) the economi‘c connections between functional and personal
distribution of income; (11) the allocation of resources in the production of
educational services and other forms of human capitdl; (12) the effects of
investment in human capital on p_roductivity and growth. The focus of '.the present
study is on investment in education. Since schooling and higher education
encompass the most important set of programmes contributing to the formation of
human capital and, furthermore, since far more intensive work has been done on
education as an investment than on any of the other components of human capital,
the’ensuing survey of it will be much more extensive than that of the others.

The recent revival of intt;.rest in the concept of human capital began with
the work of Gary S. Becker! and Theodore W. Schultz.2 Although the work of
these two authors was a landmark in the historical development o? the theory of
human capital, the treatment of currently or potentially productive human beings
as E:apital and/or wealth has a long history in ecc.bnomic literature.

Evidently, the mercantilists recognized the value of investment in man,

for they laid great emphasis on the importance of "art and ingenuity", or skilled

1

I Gary S. Becker, Human Capital (New York: National Bureau of
Economic Research, 1964; 2nd ed., 1975).

2 Theodore W. Schultz, "Investment in Human Capital", American
Econornic Review 51 (March 1961): 1-17.
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manpower, as a key to g?owth in "national wealth. Sir William Petty3 placed a
monetary value on labq'urers:. Labour, to him, was the "father of wealth" and must
therefore be included in any estimate of national wealth. Petty's calcula_tions of
. the money value of a human being is considered as the first attempt to estimate
the capital embodied in man. Mercantilists, however, were not human capital
theorists for their analysis was not based on a cost-benefit framework. Adam
Smith# reversed the mercantilist view concerning the economic value of man, for
he believed that economic progress depended on division of labour and that it would
reduce rather than raise supply of human skills and demand for them. He thought
only machines could increase market production. Both Smith? and Malthus,®
however, favoured increasing public education for the betterment of man, not for
the creation of human resources. Their main concern was the nonmark:ét benefits
of education. Smith, however, at one point, dr;ew an analogy betwéen men and
machines, where acquisition of skills was viewed as an investment, and his sage
remarks vividly summarized this vision:

The wages of labour vary with the easiness and cheapness, or the

difficulty and expense of learning the business....A man educated at

the expense of much labour and time to any of those employments

which require extraordinary dexterity and skill, may be compared to

one of those expensive machines. The work which he learns to perform,

it must be expected, over and above the usual wages of common labour,

will replace to him the whole expense of his education, with at least the
ordinary profits of an equally valuable capital.7 ’

o

3 Sir William Pétty, The Economic Writings of Sir William Petty, ed.
Charles H. Hull, vol. 1 (New York: Augustus M. Kelley Bookseller, 1963), p. Ixxi.

4 Adam Smith, The Wealth of Nations (New-York: Modern Library, 1937),
pp. 3-16.

~

5 Ibid., pp. 733-738.

. -
6 Thomas R. Malthus, Principles of Political Economy (New York:
Augustus M. Kelley Bookseller, 1964), p. 227.

7 Adam Smith, The Wealth of Nations, p. 101.
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Jean Baptiste Say® asserted likewise that since skills and abilities are
acquired at a cost and tend to increa.;;e' worker productivity, they should be
regarded as capital. This was also the contention of John Stuart Mill. He,
however, insisted that:

- . .the-people of a country are not to be counted in its wealth. They

are that for the sake of which its wealth exists. The term wealth is

wanted_to denote_th.e desirable objects which theg possess, not inclusive

of, but in contradistinction to, their own persons.
This view‘ c'ontrasfed sharply with that of Léon Walras, whc; included all persons
capable of yielding personal incomes or services of persons, as a class of capital,
namely personal capital. He further asserted that .. .2lthough personal capitall is
not subject to purchase and sale, lal?our or personal services are offered and
demanded every day on the market, so that personal capital can, and often should,
at least, be evaluated".10 Ricardo!ll, and, following him, McCullochl? considered
labour as the only valid standard for the value of exchange goods. According to
their labour theory of value, men were most assuredly capital. This was the
rationale for McCulloch's contention that ". . .man himself should. . .be considered

as forming a part of the national capital".l3 Despite their references to the

concept, at rnany points in the work of classical economists, the idea of human

8 Jean Baptiste Say,-A Treatise on Political Economy, trans. C. R.
Prinsep, vol. | (Boston: Wells & Lilly, 1821), pp.. 92-94,

9 John Stuart Mill, Principles of Political Economy (New York: The
Colonial Press, 1899), p. 9.

10 Léon Walras, Elements of Pure Economics, trans. William Jaffé
(Homewood, Illinois: Richard D. Irwin, Inc., 1954), p. 216.

‘ 11 David Ricardo, The Principles of Political Economy and Taxation
(Homewood, Illinois: Richard D. Irwin, Inc., 1963), pp. 1-28.

12 J. R. McCulloch, The Principles of Politi'ca.l Economy (London: Alex
Murray and Son, 1870), pp. 114-122.

13 Ibid., p. 66.
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capital did not receive any systematic treatment in either classical or Marxian
~ tradition. This oversight existed for some highly rationa,l‘reasons.v As Samuel
Bowles put it:

The absence of any systernatic treatment of human capital in either the
classical or the Marxist scheme results from the fact that both Marx
and the classical writers defined their factors of production in terms of
the way they perceived the class structure of the period. (This)is.. .a
result of a conscious attempt to portray the class structure as they saw
it, coupled with the fact that the role of education and skills in the
economy was considerably less than today. . ."1%

_ Economic thought as it has been carried on in the English tradition has moved

steadily away from treating labour as a produced means of production.

LY
- .

In contrast, H. von Thinenl? in his "Der isolierte Staat" introduces some

reflections upon man viewed as capital:

The more highly developed population can with the same material goods
produce a greater income than the undeveloped population, and this
higher development can be achieved only through a training which
requires a greater consumption. of material goods. As a result there
remains for such a people a greater capital, the use of which manifests
itself in a greater work product. ’

He recognized the reluctance of some to treat human beings a@ital and

commented:

An inner reluctance seems to hold the writers — and in fact all of the
" — from facing what human costs are and what capital is contained in &
man. . . .But from this reluctance spring an obscurity and a confusion of
- the concepts concerning one of the most vital points of economics, and
conversely it is proved that freedom and dignity of man can be
victorious even when man is subjected to the laws of capital.‘l \

/

v <
14 Quoted in Theodore W. Schultz, Human Resources (New York: '
National Bureau of Economic Research, 1972); p. 6.

15 Johann H. von Thinen, "The Isolated State", in The Frontier Wage

(Chicago: Loyola University Press, 1960), pp. 358-362. First published in German,
in 1826.

16 Ibid., p. 358.

17 1bid., p. 358.
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Von Thiinen's idea seems to have stimulated later thought, especially in

Alfred Marshall, and is not without practical significance today. Marshall presents
very similar considerations:

We have already defined Personal wealth to consist firstly of those
energies, faculties and habits which directly contribute to making
people industrially efficient. .. .if they are to be reckoned as wealth at
all, they are also to be reckoned as capital.l8

Although Marshall admitted that "the most valuable of all capital is that invested
in human beings",19 he later discarded the notion as "unrealistic". He held that,
while human beings are incontestably capital from an abstract and mathematical
point of view, it would be;out of touch with the language of the market place to
treat tr\.lem' as capital in practical analyses. Irving Fisher,20 in his all-inclusive
concept of capital, brought the "human" component of capital fully into the fold.
Capital, he asserted, is something (a stock) that yields a flow of services over time.
Whether the ,plby.‘sical entity in which the capital stock is embodied is marketable, is
a matter of degree. Resources spent on education, among other things, are
investments in the acquisition of potential future income streams, whether looked
at from the individual or from the societal point of view. This is a kind of capital
formation. ‘It is the formation of capital embodied in man. Fisher's work on
capital and income was carried forward by Frank H. I‘(nigh'tz1 who perceived
clearly and cogently, both the improvements in the "quality" of the labour-force

and the economic contributions from the advances in the sciences and their effects

on the rate of returns to investment.

18 Alfred Marshall, Principles of Economics, 9th (Variorum) ed. (London:
Macmillan, 1961), p. 204.

19 Ibid., p. 564.

20 Irving Fisher, The Nature of Capital and Income {New York:
Macmillan, 1906).

. 21 Frank H. Knight, "Diminishing Returns from Investment", Journal of
Political Economy 52 (March 1944); 26-47.
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Despite these developments, during the first half of the twentieth
century, most economists, following Alfred Marst;all, have shown a tendency to use
the concept of capital as applicable to that portion of the non-human, material,

produced means of production. Investment in human beings has accordingly seldom

been incorporated in the mainstream of economic thought, until the "rebirth" of *

the concept in the late 1950's.

Turning now to education, J.R. WalshZ2 in his study of the applicability of
the capital concept to man, took up' the subject of the economic importance of
‘ - . .
education, now being treated by Schultz, Becker, and others. He attempted to
determine whether money spent in acquiring training (schooling of a particular

kind) is, in a strict sense, "a capital investment made in a profit-seeking, equalizing
market, in response to the same motives which lead to the creation of factories,
machinery, and the like".23 This view contrasted sharply with that of earlier
writers, who treated all men as capital. Walsh asserted:
Further education means income foregone; and the longer formal
schooling continues, the larger this loss to him will be. Professional
training in particular will be at the expense of a substantial opportunity
cost, which future incpme will be expected to repay. The student, in

short, will tend to{view this cost as the capital investment it
undoubtedly is.24 -

In @ much more elaborate study of incomes of doctors and dentists in independent
professional practice, Milton Friedman and Simon KuznetsZ? attempted to explain
income differences by differences in ability and monopolistic constraints on entry

into training for the higher paying professions.

22 J. R. Walsh, "Capital Concept 'Applied to Man", Quarterly Journal of
Economics 49 (February 1935): 255-285.

23 Ibid., p. 256.
24 1Ibid., p. 257.

25 Milton. Friedman and Simon Kuznets, Income from Independent

Professional Practice (New York: National Bureau of Economic Research, 1945).

~
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As mentioned earlier, the theory of capital applied to human beings, had

largely disappearéd from the main stream of economics by the 1930's. Antithesis
came with Keynes' General Theory. Following Keynes' tradition, the emphasis of a
whole generation of economists was shifted from viewing labour as an active agent
of production to viewing labour as a passive agent that would find employment only
if there were a high enough rate of "investment" énd, most especially, of
investment in the production of physical producer goods. Qut of Keynes' writings,

| that dealt primarily with economic fluctuations and persistent unemployment,
came some remarkable progeny — long-term "growth" theories in which growth was
explained by the amount of material capital and its rate of increase. In attempting
to explain the post-war growth experience of advanced economies, the
econometricians discovered that their growth models premised on conventional
capital-output ratios were not behaving properly. The explanatory power of these
models was gl;eatly hampered by the limiting assumptions of labour and capital |
homogenity. Moses AbramovitzZ6 showed that the growth in labour and capital as
conventionally measured failed dismally in explaining tﬁe growth in per capita
incomes during the twentieth century in the United States. Abramovitz's work set
the stage for his paper announcing "The Residual®.2’7 Following Abra;movitz, John

W. Kendrick?®8 and Edward F. Denison?® carried forward the work on the

"reﬁdual". Denison, using the residual approach, estimated the effect of advances

-

26 Moses Abramovitz, "Resources and OCutput Trends in the United States
since 1870", Occasional Paper 52, National Bureau of Economic Research, New
York, 1956. :

27 Ibid. (

28 John W. Kendrick, Productivity Trends in the United States (New
York: National Bureau of Economic Research, 1961).

29 Edward F. Denison, The Sources of Economic Growth in the United
States and the Alternatives before Us (New York: Committee for Economic
Development, 1962).

/
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in knowledge by'simply subtracting the rate of growth attributable to all other
inputs from the total rate of growth. Zvi Grilichc;.s and Dale W. Jorgenson, in their
search for the sources of ;'aroductivity growth, fittingly close their paper with the
remark: "In explaining economic growth we suggest greater reliance than
heretofore on the twm pillars of human and non-human capital, each supportmg an
| important part of the capital structure".30
Theodore W. Schultz is unique among those wha have analysed sources of
economic gro;artri in that he explicitly linked his analysis with the theme of
investment in human beings. This led him to measure the value of foregone -
earniﬁgs as a student input into the educational process. His conservative
estimates showed that earnings foregone accounted for over half of the total costs
of secondary and higher education in the United States. Commenting on the
growing disbelief in GNP and flaws in its measurement he asserted:
The GNP is indeed oﬁly a partial concept in the way it is specified and
estimated at present. A major overhauhng is overdue, and a large part

of what is missing in GNP consists in the components of human
capital.31

Schultz pointed out that many paradoxes and puzzles about the United States
economy, such as the problem of the "residual" and the Leontief paradox might be
resolved once human capital is taken into account.

The empirical study of investment in human capital that stimulated
widespread interest was that of Gary S. Becker.3Z Becker's analysis views

investment in human beings in a micro-decision theoretic framework. As such,

30 Zvi Griliches and Dale W. Jorgenson, "Sources of Measured

Productivity Change: Capital Input", American Economic Review 56 (May 1966):
50-61.

31 Theodore W. Schultz, Human Resources (New York' National Bureau
of Economic Research, 1972), p. 60.

32 Gary S. Becker, "Underinvestment in College Education", American
Econormc Review 50 (May 1960): 346-354.
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there is no “growth" in Becker's analysis. Decision theory in this context is micro
cost-benefit analysis applied to decisions on investment in human capital. Using an
"internal rate of return" approach, he attempted to determine whether there was
under-investment in college education, compared to alternativé investments.
Becker's33 subsequent work gives an overview of the pervaSiveﬁess of human
capital analysis and reveals many of its apptlications. These studies set out fhe
basic theoretical framework within which investments in human capital embodied
in individuals ahd in society can be analysed. In essence, Becker applies, with some
modifications, conventional capital {(or investment) theory to investment in human
beings.

The work of Schultz and Becker provided the impetus for a proliferation
of interest in the subject of human capital. " There was also complementary
evidence of a different sort, éoming from the work of Herman P. Miller,3% H.S.
Houthakker,33 and from the discovery of the relevance of the 1545 study by Milton
Friedman and Simon Kuznets.36 Jacob Mincer's study37 of human capital and the
distribution of personal incomle provided still another type of supporting evidence.

In a significant development of Becker's theory, Mincer33 treats "training on the

job" as an investment that employees make in themselves. He defined and

33 Gary S. Becker, Human Capital.

34 Herman P. Miller, "Annual and Lifetime Income in Relation to
Education: 1939-1959", American Economic Review 50 (December 1960): 962-986.

35 H. 5. Houthakker, "Education and Income", Review of Economics and
Statistics 41 (February 1959): 24-28.

36 Milton Friedman and Simon Kuznets, Income from Profession.

37 3Jacob Mincer, "Investment in Human Capztal and Personal Income
Distribution", Journal of Political Economy 66 (August 1958): 281-302.

38 Jacob Mincer, "On-the-Job Training: Costs, Returns, and Some
Implications", Journal of Political Economy 70, supplement {October 1962): 50-79.
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" estimated on-the-job training investment in terms of its cost in foregone earnings.
The treatment by George J. Stigler39 of the search for information about jobs in
terms ofl the costs of acquiring such information and the return it fetches, and a
comparable treatment of migration by Larry A. Sjaastad®0 present new hypotheses
based on investment in human capital, for analyzing interindus;try shifts. Herbert
G. Grubel and Anthony D. Séott‘*1 apply human capital -theory in analysing the

international migration in selected professions or the problem of "brain drain'.

Burton A. Weisbrod¥2 examines external benefits of education where he makes a

distinction between individual and societal benefits (and costs). Giora Hanoch%3
estirnates mélg expected eérnings in the United States in 1959, by age and
education, after standardizing for“othef relevant factors, such as expected secular
growth, and expected improvements in the quality of education. Meanwhile, in a
theoretical paper, Yoram Ben-Porath%# relates the shape.of individual's earning
proﬁles\ to properties of the production function of human capital. In an endeavour
to explain the differences in per capita income among nations, Anne O. .Krueger, in

- her paper on factor.endowments and per capita income, concludes "that the

difference in human resources between the United States and the less-developed

39 George J. Stigler, "Information in the Labour Market",- Journal of
Political Economy 70, supplement (October 1962): 94-105.

40 Larry A. Sjaastad, "The Costs and Returns on Human Migration",
-Journal of Political Economy 70, supplement (October 1962): 80-93.

4] Herbert G. Grubel and Anthony D. Scott, "The International Flow of
Human Capital", American Economic Review 56 (May 1966): 268-Z74.

42 Burton A. Weisbrod, "Education and Investment in Human Capital",
Journal of Political Economy 70, supplement (October 1962): 106-123.

43 Giora Hanoch, "An Economic Analysis of Earnings and Schooling",
* Journal of Human Resources 2 (Fall {967): 310-329.

44 Yoram Ben-Porath, "The Production of Human Capital and the Life
Cycle of Earnings", Journal of Political Economy 75 (August 1967): 352-365.
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‘countries accounts for more of the dii.fe}"ences in per capita‘income than all the
other factors combined".#5 'Lastiy, in an article on a related field, Peter B.
Kenen%6 brings up to date the findings pertaining to the role of human capital in
determining the comparative advantage of nations.

2. Theories of Personal Distribution of Income

ot
The position taken in the present study is that equity is the dominant

criterion for appraisal of income distribution. M provision for ultimate consumers
is accepted as the ultimate goal of economic activity, distribution should rank high
in economists' interest. Yet most of the work in econom?c/s that éms by the name
of "Income distribution theory" has focused on the distribution of income among
factors of production, raéher than on distribution among persons. This orientation
dates back at . least to the time of classical economists and may have been
appropriate to the class structure of their day. The classical writers, including
Ricardo and Marx, were primarily concerned with how .national income was divided
among land, labour and capital. While the beha.viour of distributive shares gives
some insight into the .understanding of the distribution among persons, it is by no
means sufficient to explain it fully. Today, the link between the shares of factors
of production in national income and the personal distribution of income is more
complex. Thus, th;e "normative significance of the functional distribution of
income, for inequality as a social p;roblefn is rather limited. The traditiona.l. factor-
share approach continues to flourish in the literature despite the blurring of

- distinct social class identifications with specific factors of production, and despite

45. Anne O. Krueger, "Factor Endowments and Per Capita Income
Differences among Countnes" Economic Journal 78 (September 1968): 641-659.

B

46 Peter B. Kenen, "Skills, Human Capital, and Comparative Advantage",
in Education, Income, and Hurmman Capital, ed. W. Lee Hansen (New York: National
Bureau of Economic Research, 1970), pp. 195-230.
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the rec:o_gnitioh that in modern economies the variance in labour incomes is the
dominant co'mp'onent of total income ineqqality.' ’ !

The main stream of econom.ic theory- has concerned itself only with
functional distri?ution of income, though not always with the normative
implications. As against this, no generally accepted theory of personal distribution
of income exists and most textboéks on economics make only passing refeyénce, if
any, to this aspect of distribution. The lack of a well developéd theory, however,
contrasts s}:farply with empirical research .in the area. More importantly, it is the
-empirical data that have prompted many of the attempts at theoretical analysis of
the personal distribution qc;f income. The pursuit of empirical research in this area
has often been ethically motivated. Notwithstanding, study of the consequences of
the distribution pattern for different aspects of economic activity also reflects a
c_iominant tendancy on the theoretical side.

The heterogeneity of rewards to individual workers did not es-c:ape the
attention of classical economists; notwithstanding their preoccupation with factor
shares. Their comments are summed up in two famous principles: First, Smith's
“compensatory principle”, which is conditional on the strength of competitive
forces in the labour market. Labour mobility produces earnings differentials which
tend to equalize "net advantages and ”disadvantages“ of work. Second, Mill's and
Cairnes' doctrine of "noncompeting groups" proclaims in effect the absence of
labour mobility resulting in real income differences, produced and perpetuated by
socially, legally and culturally imposed and inherited stratifications. It explains -
a\'vhy equalization is incomplete and in the process stresses "institutional" factors in
the determination of income differences. The doctrine of noncompeting groups is
rarely accepted in the extreme form enunciated by Mill. Nonetheless it has

contributed, by its emphasis on a variety of environmental factors, to a pragmatic

statistical approach. In this spirit, such institutional, demographic or socio-
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economic factors as sex, age, occupation, education, location, and parental wealth

provide meaningful leads to the determination of total income inequality.

The problem of formulating a mathematical expression 1o describe the
frequency distribution of ‘income has attracted the interest of many economists and
statisticians. Following the terminology of Bjerke,%” one maglf classify these
economists and. statisticians into two main schools. The first comprises those who
regard income formation as the product of certain stochastic processes. Bjerke
refers to this group as the theoretic-stastical school. The _other school has, to a
greater degrée, considered the problem from a sociological point of view, pointing
out that income differentials are the result of social stratification. This, according
to ferke‘s terminology, is the sociological school. A serious omission from
Bjerke's classification, however, is the human capxtal school. The human capital
school has attempted to explain income differentials in terms of the distribution of ’7>
human capital, in particular, the distribution of education and training. In its
simplest formLthe human capital approach consists of a series of definitions and
hypothe;ses of {ifetime income maximization. In the ensuing survey, the order of

ex;:;osition is both methodological and chronological.

‘The first scientific and empirical generalization regarding the functional
relationship between size of income and number of recipients was that of Pareto.
The regularit;f of pattern in the various distributions Pareto studied, led him to
formulate what has subsequently been referred to as Pareto's Law. Paret.o‘s Law

asserts that if y is the level of income and N the number of income recipients with\

income y or above, the relationship between y and N can be expressed as:

(22.1) N=Ay % forally>y >0,

47 Kijeld Bjerke, "Income and Wage Distributions — Part 1: A Survey of
the Literature", Review of Income and Wealth 16 (September 1970): 235-252.
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where A and a are statistical parameters to be est‘irnated from empirical data. The
latter provide; a measure of income inequality — the higher the value of o the
lower is the inequality. While Pareto's law gave a fairly adequate descriptioh of
the upper tail of income distribution, it gave inconsistent results when applied to
lower income ranges. The inadequacy of Pareto's equation as a general law of
income distribution is therefore obvious.

The apparent stability and regularity of income distributions have
suggested to several authours (theoretic-statistical school) that the distribution
might be the steady state solution of some stochastic process. The basic stochastic
mode! dates back to Gibrat,#8 who noted that the product of a large number of
normal and independent random variables tends toward the lognormal distribution,
which has the positive skewness displayed by the data. This multiplicative central
limit theorem leads naturally to a simple Markov model. The rationale applied to
this model is a special formulation of the central limit theorem as expressed in the
"law of proportionate effect". The law states that if individuals are éubjected to

.\t/he play of "chance" (random shock), starting with some initial zﬁstributlon, and if
they experience percentage changes of income unrelated to income levels, then the
process converges to a lognormal distribution, regardless of the form of the initial
distribution. Since income at -any time is portrayed as a product of uncorrelated
random shocks in all-previous periods, the implication of Gibrat's model is that the
variénce of the logarithm of income must c:o‘ntinually increase, contrary to the
evidence. Michal Kalecki¥? suggested a method of dealing with the problem of

exploding inequality by introducing a negative correlation between the income of

48 Robert Gibrat, "On Economic Inequalities", International Economic
Papers 7 (1957): 53-70 (A Translation from the 1931 French edition).

49 M. Kalecki, "On the Gibrat Distribution", Econometrica 13 (April
1945): 161-170.
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the preceding period and the random shock. The operation of this negative
correlat‘ion_ has a stabilizing influence on 'the variance. Developing his argumént in
an economic context, Kalecki postulated that variations in the inequality of
incomes are to a great extent determined by economic forces. A critic of Kalecki,
however, ‘claims that economically negative correlation between prior income and
random shock means that the probability that income will rise by a given
percentage is lower for the rich than for the poor, which is far from true.

D.G. Champernowne>0 uses postulates similar to those underlying Gibrat's
Law of Proportionate Effect. The essence of these models is the assumption that
the incomes of individuals follow a Markov process; the percentage change in
income during each interval of time being a random variable. Char‘npemowner
generated 2 model of income distribution, through a stochastic process, w'hich
‘ conv;erges to a Pareto distribution after a long sequence oj'\tgransitions. In his
model, the income intervals defining each class are assumed toj form a geometric
progression rather than the customary arithmetic progression. No individual is
assumed to move more than one interval upwards, whereas he can move down
several intervals. Income is assumed not to increase indefinitely. Finally, he
assumes that the law of proportionate effect applies to the transition probabilities
and that for every income recipient who dies or disappears thfre Is a successor to
-his illu‘co‘me in the following year. Champernowne, thus, demonstrates that the key
assumptions leading to the Pareto distribution”are those of proportionate effect
and of geometric progression. J. Aitchison and J.A.C. Brown?l have investigated

the effect of dropping the assumption of geometric progression. They consider

50 D. G. Champernowne, "A Model of Inc.'ome Distribution", Economic
Journal 63 (June 1953): 318-351.

e

51 J. Aitchison and J. A. C. Brown, The Lognormal Distribution
(Cambridge, England: Cambridge University Press, 1957).
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first income intervals of equal size and later a model with infinitesimal income
intervals. The usual assumptions for the law of proportionate effect are, however,
retained. Aitchison and Brown point out that the assumption of the law of
propor‘tionéte effect requires homogenous groups. They show that, even if the law
of proportionate effect generated a loénormal. distribution within homogenous
subgroups ("trades"), the aggregate distributi_on_ would remain lognormal only if the
varian;es in the component distributions are equal! and the means of the
components are lognormally distributed. 2_

Gibrat's principle has been further worked out by R.S.G. Rutherford,52
who cites a number of instances in which empirical distributions of income do not
seem to fulfil the assumptions of Champernowne or those of Gibrat. Rutherford
specifies a new model, effecting a transformation of the lognormal, which turns
out to be a Gram-Charlier distribution (an S-shaped distribution)’of income-power.
Rutherford attempts to explain the generation of an income distribution by adding
bifth and death considerations to the customary random shock type of model.
Rutherford's model has a simplified stochastic foundation and is supported by
empirical observations. Unlike Gibrat's assumption of a linear relation between
income-power and the stanJardized normai abcissa, Rutherford finds two or three

.
ranges over which different linear relations hald. The departure from strict
linearity may reflect, according to Rutherford,\ either discontinuities or the
possibility that the relation is a cubic or a polynom:xal of*higher degree. From his
set of ass;urnptions, Rutherford arrives at the specification of a four-parameter
model. The variance of income-power is a function of three .components, narnely,
(1) the income-power variance of new entrants; (2) life expectancy at entry; and {3)

the variance of the shock system.

=,
g5t

52 R. S. G. Rutherford, "Income Distributions: A New Model",
Econometrica 23 (July 1955): 277-294.
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Changes in any of these components will induce changes in the variance of
income-power. Rutherford considers that, in the short term, these components are

relatively stable.

Empirical evidence shows that the Pareto distribution is the model of high
income groups. It is olverwhelmingly supported by theoretic and quantitative
research.”? Davis?* substantiates the necessity of specifying a more complete
model, which siaould include that of Pareto, to fully understand the phenomena
assocfated with the distribution of total income. The Pareto convergence property
is called the weak form of the Pareto law by Benoit Mandelbrot,?? another
proponent of the Dareto distribution. This property has far-reaching theoretico-
-empirical implications. Paul Lévy?6 proved the existence of a class of stable

probability density functions other than the class of normal (Laplace-Gauss)

distributions, called the Pareto-Lévy class by Mandelbrot.

Wher? a model of income distribution fulfils the weak form of the Pareto
law, it is important to determine whether it also belongs to the class of stable
Pareto-Lévy distributions. If that is the case; and fijgferent categories of income
are analysed, each category being distributed according to a law of the Pareto-
Lévy class, then the distribution of the sum of incomes is also a member of the
same class. . - |

/

\

53 See H. T. Dahe Analysis of Economic Time Series (Bioomington,
Indiana: Principia Press, 1941); Benoit Mandelbrot, "The Pareto-Levy Law and the
Distribution of Income", International Economic Review 1 {(May 1960): 79-106; and
E. C. Budd, "Postwar Changes in the Size Distribution-of Income in the U.S5.",
American Economic.Review 60 (May 1970): 247-260.

54 H. T. Davis, The Analysis of Time Series, p. 387.

55 Benoit Mandelbrot, "The Pareto-Lévy Law"; p. 81. )

56 Paul Lévy, Calculs des probabilités (Paris: Gauthier-Villars, 1925).
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An important digression from the stochastic approach, nonetheless rich in
economic content, is that of Milton Friedman.57 The model is premised on the
notion that economic analysis of income distribution must rest on the implications
of the theory of rational choice — choice among unsure prospects — just as the
analysis of other economic processes does. The model is stochastic to the extent
that it is generated from a random process. But, unlike the other stochastic
models, differing propensities to undertake risk (or risk aversion) influence the
distribution of income. Friedman shows that risk-taking behaviour can produce an
overall pattern of inco'rne distribution which, like the observed distribution, is
positively skewed and humped. The rationale for his model is that, in a situation of '
risk, each person pays bgth to avoid risk (insurance) and to incur ris'k (gambling);
the latter set of actions is in the nature of participation in a lottery. The greater
the number of people who like risk, the greater is likely to be the inequality of
income, since risk takers have as much chance of being unfavourably as favourably
surprised. If the lottery has only‘a few winners of vefy large prizes, the resulting
overall distribution is positively skewed with an elongated upper tail.

The sociological schoo! takes a general view regarding-the shape of the
income distribution, which differs widely from that of the theoretic-statistical
school, in that they stress the importance of a number of institutional factors
which influence the income level in different trades, in addition to the distribution
of talents. The income differentials arising from institutional stratification, in
conjunction with the distribution of talents, are a contributory factor in producing
a positively skewed income distribution. If changes occur in the underlying factors,
such as sex composition, age, occ_upation, education, trade, geographical

differences and the distribution of wealth; and, if these changes affect income

57 Miiton Friedman, "Choice, Chance and the Personal Distribution of
Income™, Journal of Political Economy 61 (August 1953): 277-290.  ~
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levels; the shape of the income distribution will be changed. There is, thus, a
divergence in the views of the two schools. The theoretic-statistical school
assumes a process leading to convergence towards a dehmte type of d,xstnbunon,
whilst the sociological school views the shape of the income d15tr1but1on, at any
given point in time, as the result of a historical process. The shape of the income
distribution is subject to change depending on the changes in the relative
importance of the different institutional factors.

Theorizing of this sort appears to have been started by A.C. Pigou,58 who
noted that incomes follow a skewed distribution while abilities are apparently
normally distribu?ed. He also attempted to reconcile this contradiction, which he
characterized as a "paradox". Pigou considered the personal attributes additively,
which is implicit in the assumption of normality in the distribution of abilities. But
income distribution also depends on the distribution of wealth which has been
observed to be highly skewed. Secondly, Pigou 'suggested that the o.ve.ra.ll
distribution 'of income -might be skewed because it is an .amalgam of the
distributions within "noncompeting” subgroups of the population. He speculated
that the distribution of income within each subgroup might be normal and yet the
overall distribution could be skewed. Pigou's theory stands out as a progeny of the

classical doctrine of "noncompeting groups", elevated to a theory of income

‘distribution. In an attempt to find an answer to Pigou's question of whether a

skewed distribution of earnings can be associated with an allegedly normal

distribution of abilities, C.H. Boissewrair?9 and, following him, A.D. Roy60 argue

58 A. C. Pigou, The Economics of Welfare (London: Macmillan, 1920).

59 C. H. Boissevain, "Distribution of Abilities Depending upon Two or
More Independent Factors", Metron 13 (1939): 49-58.

60 A. D. Roy, "The Distribution of Earnings and of Individual Qutput",
Economic Journal 60 (September 1950): 489-505.

AN
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that earnings are proportional to ability. B.ut ability is a multi-dimensional
concept. If component abilities combine multiplicatively, a.s ';random shock" does
in stochastic models, the resulting implications are: Symmetric distributions of
component abilities produce positively skewed aggregates, hence earnings. If the
component abilities are positively intercorrelated, skewness is augmenteq,; and if
the variances of the components are unequal, humpedness will result. h

H. Lydallé! has constructed a similar model, though with a much stronger
ecor;omic motivation. In analysing earnings distributions, he stresses four factors:
(1) Differences in innate abilities; (2) the influence of social status (environmental
factors); (3) differences in eflucation; and (4) the hierarchical structure. While the
first three of these factors u;rould lead to lognormal leptokurtic distributions, the
.last would/ggplyfto the upper tail of the earnings distribution which approximates
to a Pareto distribution. Persons with higher salaries are, in Lydal's view, not paid
according to their abilities, but according to their position in the social 'hierarghy.
He argues that in hierarchical organizations a person's ea;rnings depend largely on
the number of people he supervises. With these and a few other aLfs/énptions, Lydal
was able to set up a model that generates a Pareto distribution, for the upper tail
of the earnings distribution.l |

Lydal's reasoning runs par‘allel to that of the functionalist argument, first
made famous by K. Davis and W.E. Moore.62 The thesis, quite ﬁmply, is that
society needs for its survival certain skills, that occupations may be ranked on a
hierarchy of structural significance, and that the unequal distributon of income and

status insure that the high-level, low-supply skills are provided. Inequality of

61 H. Lydé.ll, The Structure of Earnings (Oxford: Oxford University Press,

1968).

62 K. Davis and W. E. Moore, "Some Principles of Stratification"”,
American Sociological Review 10 {April 1945): 242-249.




54
income is a function of the unequal structural significance of occupations.
According to Samuel Bowles and Herbert Gintis,63 the protagonists of the "radical
school", income 'inequality emerges as a structural necessity of market economies.
Itis bl.‘lil‘t into the property and production arrangements of capitalist societies as
an integral part of the institutional framework. On a more specific level of
reasoning, income inequality can be seen as directly and immediateiy functional in
the growth process: It enforces labour discipline, is a crucial ingredient in the
incentive apparatus, and produces those levels of private profit that are essential

to capitalist growth.

The authors discussed so far have viewed th.e determinants of the
distribution of income as the result of certain stochastic processes or as being
institutionally determined. On the contrary, Jan Tinbergen“ presents a model.‘
which meets more fully the criteria of economic theory. The model emphasizes
the rational choice of both those who provide and those who demand the va;rious .
attributes required in‘ economic activity. A person's income, according to
Tinbergen, is dependent on the tension between requirements and the availability
of a set of attributes. These tensions eventually determine the shape of the
income distribution. Tinbergen asserts that income distribution as a whole is
explained by the sum of a large number of terms, each representing the income
distribution for a separate f:roductive attribute. These attributes are assumed to
have been normally distributed. Tinbergen further shows that a Gibrat distribution
results if the spread of the attributes supplied does not differ from the spread of

the attributes demanded.

63 Samuel Bowles and Herbert Gintis, Schooling in Capitalist America
(New York: Basic Books, 1976), pp. 53-101.

64 Jan Tinbergen, "On the Theory of Income Distribution”, Reprint Series
No. 49, Netherlands Central Planning Bureau, Netherlands, 1956.
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3. The Human Capital Approach to Income Distribution Theory

Interest among economists in the distributional aspects of education has
as long a history as modern ecdnomics itself. The recognition of the fact that
education increases earnings by improving productivity dates back to the time of .
the classical economists. Ever since, economists have argued that earnings
différentials could be reduced by the spread of education. McCulloch, in his

Principles of Political Economy, was the first to perceive that "a better system of

education and a better law of inheritance are two of the most powerful means of
reducing inequalities of income".65 Hugh Dalton recognized the importance of
education as a means to reform. His sage remark summarizes this vision:
The most important direction for practical reform (in decreasing
inequality of earnings} is to increase the ability of the great majority of
workers at the beginning of their working lives, to make a freer choice
than at present between occupations....The main instrument for
increasing this freedom is better and more equally distributed facilities
for education and training.66
A more systematic linking of education and income is, however, of more recent
origin. Jacob Mincer’s model67 focusing on choice with respect to occupation is
the first of the "human capital models" which seek to explain heterogeneity of
labour incomes in terms of the investment behaviour of individuals. The model,
premised on the basic tenet of "rational behaviour", nevertheless shows that even
when the exercise of rational choice by individuals is not in any way constrained,
differences in income must arise as compensation for differences in the length of

training and *the consequent postponement of earnings. When the analysis is

extended to include on-the-job training, which augments investment embodied in an

65 Quoted in Barry R. Chisv&ick, "Human Capital and the Distribution of
Personal Income" (Ph. D. dissertation, Columbia University, 1967), p. 13.

66 Quoted in Ibid., pp. 13-14.

67 Jacob Mincer, "Investment in Human Capital\.
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individual, an additional factor is introduced to explain the dispersion in earnings
distribution. | |

In a subsequent study, Becker63 develops an analytical approach, bringing l
economic theory to bear on the effects of human capital on the distribution of
personal income. Becker and, following him, Barry R. Chiswické? incorporate the
effect on income distribution of various "institutional" factors such as parental |
wealth, inheritance of property, distribution of abilities; unequal opportunities and
interrelations among them. In the human capital model, "rational behaviour"
§ccupies a central role, as the process of income determination is made to depend
on a series of definitions and hypotheses of lifetime income maximization. In so
far as each person's demand for human capital is contingent upon his ability, the
human capital model.can subsume most of fhe abﬂlty- related theories. Through
the supply side, it is also capable of accounting for capital market imperfections
and the interaction of inherited wealth (and other environmental factors) with
‘access to education. While the model cannot generate a precisé functional form
for the income distribution, it does, however, explain positive skewness and certain
relationships among the distribution of ability, educatidn, training, and earnings.
Furthermore, the model is superior to most of the models considered so far, in that
it lends itself readily to empirical verification and theoretical gene:::llization.

In the exposition of Becker's theory, a distinction is made b'e.tween the
"egalitarian" and "elite" approaches to income distribution. Becker identifies the

egalitarian view with supply conditions; the objective is to reduce the inequality

68 Gary 5. Becker, "Human Capital and the Personal Distribution of

Income: An Analytical Approach", W. S. Woytinsky Lecture No. 1, University of
Michigan, Ann Arbor, 1967.-

69 Gary 5. Becker and Barry R. Chiswick, "Education and the Distribution
of Earnings", American Economic Review 56 (May 1966): 358-369. Also Barry R.
Chiswick, "Human Capital and Income".
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resulting from differences in the supply of ‘educational 0pp§rtunities. The elite
. view, on the other hand, rests on the assumption that supply conditions are
identical and that demand conditions> alone determine the actual investment and
differences in earnings, arising from differences in the capacity of individuals to
benefit from investment in education and from other forms of humaﬁ capital. In
the more genera! case, however, bc;th supply and demand conditions vary, and the
combined effect determines the varying amounts of investment in human capital
and hence income of different members of a society.

The principal characteristic that distiriguishes human from other forms of
capital is that, by definition, the former is embodied in the person in whom the -
investment. is made. This embodiment of human capital explains why marginal
benefits decline as additional capital is accumulated.l One obviou; implication of
embodiment is that, since i:hyslcal and cognitive capacities of each investee are
limited, eventually diminishing returns set in from producing additional capital.
The result is an increasing marginal cost of producing an extra dollar of returns.
Closely related to the embodiment of human capital, is the rising cost of foregone
e'ar?ings with increase in investment and imperfect substitution of direct for time
costs. Furthermore, the finiteness of workiﬁg lives makes later inv'estrnents less
profitable (attractive).than the earlier ones. Thus the demand curve (Di) relating
an individual's investment in himself to marginal rate of return on that investment,
. 15 negatively ;loped. On the supply side, it is highly uﬁlikely that the capital
market will operate in a perféct manner, especially in the case of acquisition of
human capital. The market for human capital financing is extren':ely segmented
and is subject,to capital rationing. The result is that although certain sources of
funds afeAcheaper than others, the persons accurnulating human capital must shift

. . . . .
from the cheaper sources to more expensive sources, as additional units of capital

are acquired. The supply curve (Si) rela.tlng funds obtainable for financing
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investment to rr;erginal interest costs is positively sioPed, as the expansion of
capital investment requires resort to- more expensive sources of funds. - Tﬁe
positions and shape of the demand end supply cufves depend on "ability" and ease of
access to funds respectively. A person of high ability 'migh‘t\be hypothesized to
beneﬁt more fro;n additional investments and accordmgly the demand curve
correspondmg 1:0 an “abler" individual is hxgher than that for an average individual.
Indwxduals facing a lower supply curve can obtain low-~cost financing compared to
those facing a hlgher supply curve. The distribution of investment and of earnings,

Y

therefore, depends on the dzstnbunons and shapes of these demand and su&_o/.
curves.

The ciemand and sdp'ply curves embody the effects of differences in
capecities ("elite" app-roech) and unequal opportunities ("egalitarian".approach).
The "elite" approach implicitly assumes that actual investments and earnings differ
primarily because ef ;:_[ifferences in the ‘capacity to benefit from investment in
human capital: some persons are abler and ferm an "elite" (see Figure 1). At the
other .end of the spectrum is the "“egalitarian” approach which hattributes
differences in investment and earnings to unequal opportunities, implicitly
assuming individuals to have equal capacities (see Figure 2). Egalitarians assume
that investment and earnings differ becatse of differences in the environment,
family wealth, family connections, subsidies, etg? Eliminating envirggmental
aifferences inhibiting equal opportunities would eventually eliminate the important
differences in investment and earnings. The combined effect of uneeual
opportunity and unequal abilities is shown in Figure 3. The nature of the observed
relationship depends on the shape of the supply and demand functions, and the
interconnection between them. I 'can be seen that the distributions of investment
and earnings would be more unequal and more skewed, the greater the elasticities

of supply and demand curves, and the more unequal and skewed their distrijutions.
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Marginal Rate of Return or Cost

}arginal Rate of Return or Cost

il

Human Capital Invested (Value) Human Capital Invested (Value)
Figure 1.-Human Capital and Income Figure 2.-Human Capital and Income

Distribution: "Elite™ Approach - Distribution: "Egalitarian™ Approach

P

Marginal Rate of Return OW'

Human Capital Invested (Value)

Figure 3.-Human Capital and Income - s
Distribution: Generalized Approach :



. 60
A positive correlation between supply and de condi;ions would further
- augment inequality and skewness of the distribution of\investment and earnings. A
positive correlation, implying more favourable supply conditions associated with
mofe favourable demand conditions, seems a plausible assumption, in view of the
fact that "abler" persons normally can obtain finance on more favourable terms.

o

4. Income Distribution Models

The systematic quantitative analysié of personal distribution of income
was initiated by V. Pareto,”0 motivated by his ideofogiéal polemic with the Italian
and French socialist schools, concerning ways and means of achieving a less
unequal income distribution. Out of Pareto's polemic came some quite remarkable

progeny, models of size distribution of income, of which his was one.

The Pareto Mode! _

Pareto specified his model (Type 1), on assumptions based on the observed
regularity and peri‘nanence of the elasticity of the upper tail of _ the income
distribution. The model was further generalized with the specification of Types II

and Ill.  The Pareto Type I model has the follou)ing mathematical form:
(24.1) Gy =1-FW =Wy )% y>y,>0, a>l,
where F(y} = P(Y < y) is the cumulative distribution function (cdf). The Pareto

Type 1l model is obtained after replacing y and y by (y-8) and (y_-8)

respectively, i.e.,

70 V. Pareto, Cours d'Economie Politique (Lausanne Rouge, 1897
reprint ed., Geneve Librairie Droz, 1965).
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-~

242) Gly)=1-Fly)=(y-o)/ly, -0 o<y <y

Multiplication of Type II by a factor exp(-Bly - yo)), 8 > 0, generates the Pareto

Type 1 model. Therefore:
(2.4.3)  Gly) = 1 - F(y) = ((y - 8)/(y_ - 8) exp(-Bly - y,))

All three models are zeromodal and strictly decreasing. The truncated character
of Pareto's models results from the type of data used; which at that time consisted
of the incomes of persons that exceeded a certain limit, y_, fixed by taxation rules.
Further theoretical development and empirical research,’! led to the acceptance
of the Pareto law as the model of. high income groups. The convergence to the
Pareto law for high levels of incor_'ne, is considered as an important property to be

fulfilled by alternative models of income distribution.

Gamma Function

Pareto's contribution stimulated further research in the specification of
new models to fit the whole range of incomes. Several probabiiity distribution’
functions (pdf) were spec'iﬁed as models of income distribution. O. Ammon/2
appear;s to be the first to propose the gamma probability distribution function as.a
des'cripti\'fe mode! of income distribution. The gamma function, a contribution of‘

L. Euler (1707-1783), is defined by the integral:

71 See H. T. Davis, The Analysis of Time Series; and B. Mandelbrot, "The
Pareto-Lévy Law™.

72 O. Ammon, Die Gesellschaftsordnung und ihre Naturlichen
Grundlagen, 3d ed. (Jena, G. Fischer, 1900).
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3

(2.4.4) T =" [y"leVdy, n>0

»
It is a continuous function of the parameter n and has continuous derivaﬂv_es of all
orders.. It can be.shown, by partial _igtégration, that the following finite difference

equation holds:

-

b

(24.5) T(n+1)=nT{n), n>0

In 1898, L. March/? fitted the gamma model to wage distribution of
- several professional categories in France, Germany and the United States. A
' generalized gamma distribution was developed by L. Amoroso?% in 1925, and

applied to describe the income distribution in Prussia. Tts probability -density

function (pdf) is given by:

(2.4.6)  flys o, A b, 5) = (@/C[s| TONNy - MG = Dexp(ea (y - m/5),

y>h, (2, A)>0, s#0, a+s>0

The gamma probability density function (2.4.4) is a particular case of the

generalized gamma, obtained when s=1 and h=0.
In 1974, A.B.Z. Salem and T.D. Mount?? fitted the gamma probability

density function to income data in the United States. C.P.A. Bartels’® made a

——
|
i

73 L. March, "Quelques Exemples de Distribution de Salaires”, Journal de
la Société Statistique de Paris (1898): 193-206 and 241-248.

74 L. Amoroso, "Ricerche Intorno Alla Curva dei Redditi”, Annali di
Matematica: Pura ed Applicata 2 (1924-1925): 123-157.

75 A. B. Z. Salem and T. D. Mount, "A Convenient Descriptive Model of

Income Distribution: The Gamma Density", Econometrica 42 (November 1974):
1115-1127. :

76 C. P. A. Bartels, Economic Aspects of Regional Welfare (Leiden:
Martinus Nijhoff Social Sciences Division, 1977).
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detailed comparative study of the gamma, lognormal and other probability density

functions as models of income distribution. -

Lognormal Dist‘ribution

D. McAlister,”7 inspired by Francis Galton, appears to have been the first
person to study and specify the lognormal dis'tribufion. However, it was R.
Gibrat's research on income distribution and inequality, published in 1931,78 that
brought to the fore 1ognormal;istribution as a mode! of income distribution, widely

accepted for almost three decades. Its probability density function'is given by:

(LN Z7 oy) exp ((-1/202) (logy - D), y>0

0, v<0

(2.4.7) "iy) =

s

The poor fit of the lognormal distribution necessitated research on
alternative models of income distribution. The result was the development and
application of a large number of competing income distribution models. H.T.
Davis’? provided a’theoretic derivation of a model based entirely on probability
considerations. It converges to the Pareto Law. The model, however, has no
empirical support. The stochastic foundations of "the research on income
distribution summarized in Mandelbrot,80 as well as those specified by

Champf:rno».r\.fnt’:,81 which are very similar, also lack empirical validation.

-+

77 D. /MT:Alister, "The Law‘. of the Geometric Mean", Proceedings of the
Royal Society 29 (1879): 367. '

78 R. Gibrat, "On Economic Inequalifies".

79 H. T. Davis, The Analysis of Time Series.
‘20 Benoit Mandelbrot, "The Pareto-Lévy Law".

81 D. G. Champernowne, "A Model of Income Distribution™.
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®

Ruthérford82 specified a new model, performing a transformation of the
lognormal, which turned out to be a Gram-Charlier distribution of mcome power.
H‘S’ model has a sunphhed stochastic foundation and is supported by ‘empirical
observations. In 1970, Thurow33 proposed theibeta distribution, a variant of which
was adopted by Kakwani and Podder.3%

Singh and Maddala Model _

© SK. Singh and G.S: Maddala33 developed a mode! based on the concept of
hazard or failure rate, which has been widely applied to deduce distributions in
reliability theory and distribution of life times. On the basis of available empirical
evidence, these authors specified an increasing and bounded proportionate failure

rate. The solution of the resulting differential equation generates a three-

“parameter model given by:

(2.4.8) Fly)=1-(l+ayb)™©

The model can be related to Burr's86 distribution. The two-parameter loglogistic

model, proposed and applied by P.R. Fisk®/ and Weibuﬁkdis'tril:aution88 are

-

particular cases of the Singh-Maddala model.

22 R. S. G. Rutherford, "Income DistriButions: A New Model",

83 Lester C. Thurow, "Analyzing the American Income Distribution",
American Economic Review 60 (May 1970): 261-269.

84 N. C. Kakwani and N. Podder, "Efficient Estimation of the Lorehz
Curve and Associated Inequality Measures from Grouped Observations",
Econometrica 44 (January 1976): 137-149.

85 5. K. Singh and, G. 5. Maddala, "A Function for Size Distribution of
Incomes", Econometrica 44 (September 1976): 963-970.

86 I W.Burr, "Cumulative Frequency Functions", Annals of
Mathematical Statistics 13 (1942): 215-232.

87 Peter R. Fisk, "The Graduation of Income Distributions",
Econometrica 29 (April 1961): 171-185. :

88 See C.P. A. Bartels, Economic Aspects of Welfare.
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Generalized Logistic-Burr's System .

Of particular interes.t is a class of distributions generated by the
Generalized'Logistic-Bun:'s System. The specification of this system considers the
characteristics of regularity and permanence of the income-elasticity of observed
income‘%distribution. The elasticity is postulated to be a bounded and decreasing

function of the cumulative distribution function (cdf). Hence, it takes the form:

(2.4.9)  d log(Fly) -e) = d(y} (1 - (Fly) -a) / (1 -a)1/B) ay

8>0, ¢(y)>0 and Fly)=P(Y<y)>a

The :;olutio { this differential equation is:

(2.4.10) Fly) =a+ (1 -a) (1 + xexp((-1/8) Jo(y) dy)]-B

: .
~where ) is a positive constant of integration and F(.) is the cumulative distribution
function (cdf).

. Camilo Dagum,89 the chief proponent of the generalized logistic
approach, in 1975 specified a three-parameter loglogistic model. This model was
fitted 10 a sample: of income e;arners from the City of Toronto. In 1977 Dagum?0
deduced and applied the generalized logistic Type | model, followed by the Type II
model. Both Type I and Type II models were used by bagum to study intra- and

inter-income inequalities in Canada and the United States. In a recent

. 89 Camilo Dagum, "A Model of Income Distribution and the Conditions of
Existence of Moments of Finite Order", in Proceedings of the 40th Session of the
International Statistical Institute, vol. 46 (Warsaw: n.p., 1975).

90 Camilo Dagum, "A New Model of Personal Income Distribution: .
Specification and Estimation", Economie Appliquée 30 (1977): 413-437.
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development, Dagum?l deduced a variant of the generalized logistic family (Type
II), to deal with stricﬂy' positive income above a threshold y, > 0. ;rhe
speciﬁcatidhs of the models are given below. A detailed exposition of Dagum's

models appears in Chapter 3 of the present study.

(1+ l}"’s)-a, y>0, (B, 8)>0 | (Dagum Type 1)
(2.6.11) Fly) =

0, y<0 _ -
(24.12) Fly)=a+(1-oXl+ry-8)B, y>0 (Dagum Type II)

By 2, 8)>0, 0<aa<l

(2.6.13) Fly)=a+(1-aXl+xy-6V®, y>y >0, Fiy )= 0
a< 0, (B’ A’ 6) >0’

which can be written in the form:

N

-

(2.4.14) Fly)=(1+My-y ) S8 (Dagum Type III)

Model Foundations
The mathematical form of the income distribution models proposed in the

literature, can be grouped according to the characteristics of its generating

structure, into three main classes,92 namely:

91 Camilo Dagum, "The Generation and Distribution of Income, the
Lorenz Curve and the Gini Ratio", Economie Appliquée 33 {1980): 327-367. ]

92 See Camilo Dagum, "Generating Systems and Properties of Income
Distribution Models", paper presented at the Conference on Canadxan Incomes,
Winnipeg, Manitoba, 1979.
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(1) stocha.stic
(2) logico-empirical, and
(3) ad-hoc (spec‘lficaﬁon)
An income distribution model has a-stochastic foundétion, when its mathematical
form is the outcon:ne of an aypriori set of pr?bability assumnptions. The Income
distribution models developed by Gibrat, bavis, Champernowne, Rutherford,
Mandelbrbt, and Singh-Maddala belong to this class. The functional form of the
logico-empirical glass is based on the characteristics of regularity and permanence
of the §bserved income distribution. Models with a lq.gico-empirical foundation are
those specified by Pareto, Fisk and Dagum. Models proposed-by Gibrat and
Rutherford have both stochastic and logico-empirical foundations. Finally, when a
model is proposed for the sole purpose of fitting to observed income distributions,
providing neither a plau/sible probébility theoretical basis nor a lf)gico-ernpirica.l
foundation, such a mocf[éjl belongs to the class of ad-hoc models. This is the largest
class of income distril;\ﬁtion models, and comprises the gamma model proposed by
Ammon and its generalization by Amoroso, the Weib-ul‘l distribution proposed and

applied by Bartels, the hyperbolic distribution proposed by Champernowne, the beta

propcs;ed and applied by- Thurow; and its variant due to Kakwani and Podder.

5. Measures of income Inequality

A number of measures of inequality have been proposed in the literature,
for inter-temporal and inter-spatial comparisons of income inequality. These
measures fall broadly into two classes, namely, positive measures, which make no
. explicit rc_eference to any ethical evaluation of the distribution, and normative
measures which are based on sofﬁe normative notion of social welfare such that a
higher degree of inequality corresponds to a lower ;}wﬁ of social welfare for a

given total income. In the latter case, inequality ceases to be an objective notion,
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and the problem of measurement is enmeshed with that of ethical evaluation. The

review that follows discusses the two types of measures in turn.

Lorenz Curve

" The Lorenz curve, widely used to analyse the inequality in distribution of
income and wealth, is defined as the relationship between the cumulative
proportion of income—recip.';ent units and the cumulative share of income, when
income-recipient units .are ranked in terms of their income. Lorenz?3 propoéed
this curve in 1905 for inter-temporal and inter-spatial comparisons of inequality in
wealth. Everj since, it has been employed as a c_onvenienfn graphical device to
analyse size distribution of income and wéaltr;. A striking (and useiul) feature of
the Lore_enz curve, is that it can simultaneously take into account differences in
-income and population, -by putting on a comi:arable basis, communities with diverse

structural characteristics in terms of income and population.

A Formal Definition of the Lorenz Curve
The Lorenz Curve, q = L{y), is a real-valued function which maps the
cumulative distribution of recipient units, p = F(y), rahked according to the size of

their income, onto the cumulative distribution of their corresponding aggregate

income, that is: -

y
(2.5.1)  L{y) = of x dF(x) / E(y)
where y is a non-negative income variable, for which the mathematical expectation g~

exists. L{y) is the first moment distribution function of F(y), and is, therefore, a .

3 M. O. Lorenz, "Methods of Measuring the Concentration of Wealth",
. Journal ohAmerican Statistical Association 9 (June 1905): 209-219.

N
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cumulative distribution function. Since both L and F are curmulative distribution

functions:
(2.5.2) L: (0,1}~ (o,1)

where L is a bijective (one-to-one and onto} function. Its .- parametric

. representation:
(2.5.3) L= {(Fy), LlyD | y € (0, =)}

/ : ' ' ' »
follows from the\\deﬁnition of the Lorenz curve. Hence the Cartesian
representation is:

-

(25.4) L) = of F-1(q) dq / E(y)

for all F, being a continuous an.d strictly increasing function of income, as are all
the specified m&é\ls of income distribution. The Cartesiah representation can
easily be obtained &zhen p = Fly) has an explicit mathematical solution for y in
function of p.

Since the Lorenz curve displays fhe deviation of each individual income
from perfect equality, it captures, in a sense, the essence of inequality. The
I.oreni_ curve could, therefore, be used as a criterion for ranking income
di§tributipns. One criticism is, however, that t\he Lorenz curve psrovides.only a
partial ranking. When the Lorenz curve of one distribution lies strictly inside that
of another, it can safely be inferred that the former is more equal than the latter.
The real problem occurs when the Lorenz curves of two distributions intersect;

then, neither distribution can be said to be more egual than the other. In such
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cases, ranking in terms of social welfare involves a value judgement, which is

subjective.

L

Whilst the Lorenz curve provides only a partial ordering of distributions,

measures of income inequality have been devised to provide complete orderings; of
“all these measu;es the Gini ratio is the most widely used. Meanwhile, several otl:xe‘; -
scalar measures of income inequality have been préposed in the literature. Of
these, coefficient of variation, variance of the logarithm of income, Theil's index,
Hirschman's index and Generalized information index, together with the Gini ratio,
belong to thg class of positive measures of income inequality. Normative measures
include Dalton's ratio, Atkinson's ratio and Kolm's ratio. Although a distinction is
made between the two classes, the line of demarcation is not Very clear. Even
when inequality is taken as an objective no-tion, interest in its measurement must
relate to one's normative concern with it. By the same token, if one takes a
normative view of the measures of income inequality, this is not necessérily meant
to catch the totality of his ethical evall:ation. It Vu;ould presumably emphasize one

particular aspect of the normative comparison which will depend on the objective

.features of the inequality problem, to the exclusion of other. considerations.

The Gini Ratio
The ratio as proposed by Gini®¥% in 1912, measires the relative degree of
‘ departure of a population from the situation of perfect .equality, i.e.', when all
. income récipient units have the same income. Gini introduced his measure of
income iniequality as a function of his measure of 'dispersion, or the Gini mean

-

 difference.

, 94 C. Gini, "Variabilita e Mutablita", Studi Economico-guiridici, Anno III,
Universita di Cagliari, 1912; reprinted in C. Gini, Memorie di Metodologia
Statistica, vol. 1: Variabilita e Concentrazione, ed. E. Pizetti e 7. Salvemini
(Roma: Libreria Eredi Virgilio Veschi, 1955).

-
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Let A symbolize the Gini mean difference, defined as the mathematical
expectation of the absolute difference of all the possible pairs of variate-values of

income y. Hence: -
(255 & =E(GY-X|)=gf dFly) of(}y - x|) dF ()
and the Gini ratio G is defined as:

(2.5.6) G=A/2E(Y)=A/2u

where p = E(‘Y); X and Y are identically distribute;.'! random variables. In the

discrete case:

1 n n

(2.5.7) 4= Iz
n{n-1) i=1j=1

| Yi- Yj |
y; being the income of the ith unit, and n the total number of units.

In 1914, Gini proved the important theorem that relates his mean
difference to the "area of coﬁcentration"., i.e., the area between the
equidistribution function L = F and the Lorenz curve.

The geometrical interpretation of the Gini ratio is facilitated with the
help of the Lorenz curve diag..ram. (See Figure 4). It is an incréasing function of
tHe area enclosed between the Lorenz curve L = L(F) and the idenfity function
L = F (the equidistribution line). Hence, it is an increasing function of the "degree
of departure” ‘of the Lorenz curve from the equidistribution function. The

-

geometrical interpretation is given by the ratio of the "area of concentration” (the
<
area between L = F and L = L(F)) and the area of triangle OAB. As the area of the

triangle is equal to 1/2, the Gini ratio is equal to twice the-arez between L = F and



L = L(F), i.e., twice the shaded area in Figure 4. It follows that the Gini ratio
takes values in the interval (0,1). Since F and L are integrable functions, the
: . -

' mathema@;presentation for the Gini ratio G is given by: .

. 1 < 1
(2.5.8) G= 20 fF-LYdF = TI'- 20I LdF

&

- Integrating by parts, gives:

1
(2.5.9) G=-1+ zodeL ,

and adding (2.5.8) and (2?5,?): ST A
) { | l l i _—
- (2.5.10) G= OdeL - OJ‘LdF ‘
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The three formulae (2.5.8) - (2.5.10) are equivalent representations of the same
concept. Using the concept of the integral as an area under. a curve, _each one of
them has a neat geometrical interpretation in Figure 4. It follows that the Gini
ratio is a functional?> that maps the set {L(F)} of Lorenz curves onto the set [0,1)

of real numbers, i.e.,
A(2.5.11) G: {L®)}~+{o,1)

Undoubtedly, one appeal of the Gini ratio lies in the fact that it is a
d{rect measure of income difference, taking account of differences between every
pair of incomes. In taking differences over all pairs of incomes, it avoids 4otal
concentration being calculated on deviations from the mean which the coefficient
of variation or the variance of the logarithm of income c.haracte-rizes. The Gini
ratio has the property of being sensitive to transfers from the rich to the pc’>or' at
e\;ery level. Its welfare inplications have, however, been questioned on the ground
that a transfer of a given amount of income from the richest equally to everyone

els_e'would have the same impact as a trarlsfer of an equal amount from everyone
to the poorest, even though the change in income will add.proportionately much
more to the poor than it subtracts from the rich. Furthermore, the Gini ratio gives

more weight to transfers near the mode of the distribution than at the tails.

Coefficient of Variation — A ,
The coefficient of variation as a me;suré/;f dispersion, suggested by Karl
P_earson,95 is defined as: '

kY

]

95 A functional is a correspondence which assigns a definite (real)
number to each function (or curve) belonging to some set.

96 Karl Pearson, "Regression, Heredity and Pénmlxia", Philosophical
Transactions of the Rovyal Society, Series A 187 (1896): 276-277. ’
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(2.5.12) CV =g/u : )

where p = E(Y), and ¢ is the standard deviation of the distribution given by:37

. n " _ |
> Shad I (y. - u)4ly.) (discrete case) .
o251 o2= Jiy- 1 )2dF(y) = {i=171 i
| | ) :f (y-4 )zf(y)dy (continuous case)
€ .

As the coefficient of variation is not directly related to the Lorenz curve, it does

not offer a visual picture relating to the Lorenz diagram. The coefficent of

varjation has the property of being sensitive to income transfers for all income "«

N~

levels, a serious. criticism98 of it is, however, that it is equally sensitive to
transfers at all levels of income. Proponents of this ‘yiew attach greater
importance to income transfers at.the I;awer énd of distribution. One such meé—sm’g o
that has this property is the variance of the income power, or the loglar_'ithm of r
income.
Variance _r.\-f the Logarithm of. Income
A measure of income inequality that has the property that a transfer of
income carried out in the low income brackets ‘would be quantitatively more
effective in reducing inequality than if the transfer were carried out in the high

income brackets, is tge variance of the logarithm of income. It is expressed by:

(2.5.18) V= :j (log y - log G)zdF(y)

S— 97 Using the Stieltjes-Riemann integral to represent both the continuous
and-discrete distributions. .

98 Amartya Sen, On Economic Inequalijy (Oxford: Clarendon Press,
1973), pp. 27-28.

-
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where G is the geometric mean. A desirable property of the variance of the
logarithm of income is its invariance to the chqice of units. In as much as its
strength is that it hxghhgh's differences at the lower end of-the scale, it has the
shortcoming of not being sensitive 1o transfers among high income units.
Eurthermore, it shares with the coefficient of variation'the limitation of taking

differences only from the mean.

Theil's Index . /

H. Thell?? proposed an ineqﬁality measure that is based on the notion 6f
entropy in information theory. It derives. from the measure of disorder in
thermodynamics. In information theory, ;ﬁe is concerned with the problem of
"valuing" the mformanon/that a certiin event has occurred out of a l?rge number
of poss1b1ht1es. When P is the probab 'ty that a certain event wﬁl occ

information content, h(p), of noticing thet the event has in fact occurred must be a

of the reciprocal of p-

(2.5.15) hip) = log(1/p)

When there are n’ possible states (events) with probability p/_ms‘h) that p. >0y
Yie{l, 2, .-y N} and Z p = 1, the weighted sum of all the mformanon values for
the various events, each event weighted by the respective probabumes gives the

entropy or the expected information content of the system:

99 H. Theil, Economics and Information Theory (Amsterdam:. North-
Holland Publishing Company, 1967). ' .

ty-
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. _
(2.5.16) Hip) = iflpih(pi) ‘

n

= ilepilog(ilpi)
ﬁfl/argued that the entropy concept provides a useful device for measurement of
inequality. He interpreted n possible events as n income-recipient units, and P; the
share of uﬁit i in total income. Further, if Y; is the income of the ith unit and y the

mean income, then: v—

" #

(2.5.17) p, = y,/n§;so that Ip, = 1

+

Theil's index/is obtained by subtracting the entropy, H(p), of the income

.

distribution from its maximum value which occurs when everyone gets an eﬁui
! a 5

share, i.e., p; = 1/n:

J
n . n
- = X - hip.
(2.5 18)1_ T .z l(l/n)h(l/n) i;ﬂlplh(pl)

= (1/n) 2 (y./5) log (y./¥) . \
=11 > M )
or in general:
(2.5.19) T-= :I (y/ u) log (y/ u) dF(y)

Turning to the sensitivity of Theil's index, a shift from a richer to a

poorer person lowers T, i.e., Theil's index satisfies the Pigou-Baltonmo condition.-

100° A. C. Pigou, Wealth and Welfare (London: Macmiilan, 1912,(13\.;!»1/

Also H. Daltoh, "The Measurement of the Inequality of Incomes", Economic Journal
30 (September 1920): 348-361.
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Ancther attractive feature is that it can be aggregated in*a simple manner over

groups. -~

™~ . 3
Hirschman's Index '
Hirschman's10 index is a special case of the Generalized information

. index discussed in the following subsection. In the discrete case it is expressed as:.
5 ‘

-
*

(2.5.20) h‘e (1/2) [lr_il p"; - (1/m))
or in general:

(2.5.21) H=(1/2) O” [/ W (/) - 1)dFGy)

Another variation, the Herﬁndha.l'smz.index, is simply:

(2.522) HE= I &
i=]"1
or in general:
(2.5.23) HF = : (y2/ u2) dF(y)

Generalized Information Index L
» An interpretation of the "social analogue" of the information function h,

5

points to the fact that in Theil's index, h = log(1/p), belongs to a much wider class

of functions given by:

101 A. O. Hirschman, National Power and the Structure of Foreign Trade
(Berkeley: University of California Press, 1945).

_ 102 O. C. Herfindhal, "Concentration in the Steel Industry" (Ph. D.
dissertation, Columbia University, 1950).
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(2.5.24) hlp) = (1/8) ¢° | -
Deriving an, inequality measure in exactly the same way as before, gives for

different values of 8, a generalized information index which may be written in the

form:

© (2.5.25) IB=1/(8(B+1)2[§ lon®) '

The speci\aJ case I (that ?s, where 8 = 0) is simply the measure T (Theii‘s index).
Another special case, Hirlschman‘ts index, is obtained by setti'ng B = 1. So by
choosing an approprie;te "distance function", a particular “information theoretic"
measure of income inequality can be generated. Using the Stieltjes-Riemann

integral to represent both continuous and discrete distributions, the Generalized

information index is expressed as:

(2.5:26) L = 1/BB + 1) :I (/) ({y/u P- 1) €F(y)
Dalton's Ratio
In the preceding review, only the positive measures of income ineguality
were discussed, and their welfare implications examined. Hugh Daltonl03 was the
first to argue that any measure of income inequality must be derived directly from
a social welfare function. He proposed a measure of equality that is defined as the

ratio of actual social welfare to the maximal social welfare:

n - |
@327 E<(F ) £ nbt) \\ \

=3

103- H. Dalton, "The Measurement of Inequality".



79 .
The maximum welfare is ‘obtained when all incomés are equal. Dalton's measure of

income 'inequa.iity (Dalton's ratio) is defined as the proportional wellfar‘e loss

. resulting from income inequality, i.e.,

-
T

25.28) D=1-(2U0))/ altw)
In general, : -. , )
(2.5.29) D=1- : July) dF(y) / UCy)

Dalton's ratior, however, is not independent of the unit of measurement. A.B.
Atkinsonl10% criticized this measure on the grounds that it is not invariant with
respect to any posi‘:tive linear transformations of the utility function. Countering
Atkinson, Senl05 argued that thé ordering of Dalton's ratio is not affected by
positive linear transformations, and that the ordering property is a significant

factor.

Atkinson's Ratio
Atkinsonl06 specified a measure of income inequality which unlike
Dalton's is invariant with respect to any positive linear transformation of the

individual utility functions. 'It is derived from the concept of equally distributed

equivalent level of income, (y*), the level if received by every individual, would

104 A. B. Atkinson, "On the Measurement of Inequality", Journal of
Economic Theory 2 (September 1970): 244-263.

105 Amartya Sen, On Economic Inequality, p. 37. ' (
106 A. B. Atkinson, "On the Méﬁsurement of Inequality". /



~ 80
result in the same level of social welfare as the total welfare generated by the

actual income distribution, i.e., ~
(2.5.30) Ul(y*)= (lln)_rf-‘lU(yi)

1=
Atkinson's measure of .income inequality is:

(23.31) A=1-{y*/u)

~

which is equal to one minus the ratio of the equally distributed equivalent level of
income to the mean income of the actual distribution. Camilo Dagum107 shows
that it is in fact equal to one minus the ratio of the mean generating function of
order less than one (e > 0) and the arithmeti_c:;mean. For a specific form of the
utility function, Atkinson obtained the precise formula for A, given by:

-

(2.5.32) Ale)=1-{ El(yi/u)l-e fijllu«e)

wher@enotes the proportion of the population with incomes in the ith range.
The parameter € measures the degree of inequality aversion, and is subjectively
determined. Clearly, if income is equally distributed, then y* is equal to yu, and
the value of Atkinson's ratio will be zero. For a given distribution the value of A
must lie between zero and one. Using. the Stieltjes-Riemann integral to represent

both co‘.inuous and discrete distributions:

(2.5.33) Al)=1 -[:lyl—e dr(y) )1/ U-€) /

-

107 Camilo Dagum, "A Mean Generating Function for the Asséssgnent of
Estimator Biases", Economie Appliquée 32 (1979): 81-93. -

—
‘
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Kolm's Ratio
S.C. Kolmms‘ suggested a measure of income inequality based on the
assumption of constant absolute inequaﬁty aversion, so that as a person's income,
y, is increased by one unit of ingc/mr.ne, his welfare weight, U(y), drops by a percent
where a is the constant amount of abjlute inequéﬁty aversion. In general, his
approach leade to an inequality measire which does'not satisfy the principle- of

scale independence. Kolm's ratio is given by:
n

(2.5.34) Ka)=1-(1/a)log _Zlexp(-a (y; - ud) £(y,)
1=

Q

In general,

(2.5.35) kia)=1-log : [ expla (y - u) dFiy) /a ' _ /

6. Measures of Inequality between Income Distributions >

The measures of income inequality discussed hitherto; proposed by Gini,
Theil and others, account for the degree of income inequality within a gi.ven
populanon of income-recipient units. There also exists a class of m‘:&me mequahty
indices desxgned 10 measure the degree of inequality between income distribytions.
Following Camilo Dagum's terminology,109 the former is called the "mtra-mcome

distribution inequality ratio", while the latter is referred to as the "inter-income

.

108 S. C. Kolm, "Unequal Inequalities. I", Journal of Economic Theory 12
(June 1976): 4559%2

¢

109 C‘lﬁmxlo Dagum, "Inequality Measures between Income Distributions
with Applications”, Econometrica 48 (November 1980): 1791-1803. See also his
"Measuring the Economic Distance between Income Distributions”, in the
Reflection on Canadian Incomes (Ottawa: Economic Council of Canada, 1980}, PP-
545-556. ‘The concept of economic distance ratio was first introduced by Dagum in

his "A Measure of Inequality between Income Dzstnbutxons", Economie Appliquée
31 (1978): 401-413.




82 .

distribution inequality or economic distance ratio". Dagum110 has proposed a
generalized m.athematical form of the econog'xic distance ratio” Two particular -
forms of economic distance ratios ‘were identified, and were presented under both
the discrete form, which is distribution-free (for a direct application to observed
income ._distributions)‘, and the parametric form associated with a given mode!l of
in'come distribution. 111

In order to measure the degree” of Inequality between income
distributions, the population of income-recipient units must be. partitioned
according to given socio-ecpnomic characteristics such as ethnic g;oups, regions,
social classes, and sex. The new concept of economic distance ratio measures the
degree of relative affluence of one population with respect to another. In the
theoretical development of the concept, Dagum derives two classes of economic
distance d_ and dl’ which he generalizes to a class of economic distance functions
d o for all real r. 'l\’he conlcept of economi_c distance, dr’ howéver, is not invariant
with respect to the choice of units. The class of economic distance ratios, Dr,'
obtained as a transformation of the economic distance, dr’ is dimensionless and
takes values in the unit interval. These are two desirable properties of any inter-

and intra-income distribution inequality measure.

- ' ..
! - _w

Economic Distance d 1

Let X and Y be two income variables with cumulative distribution
functions (cdf), F(x) = P(X ¢ x) and Foly) = P(Y < y) respectifely. Their
probability density functions (pdf) are fl(x) and f,(y). Let M| and M, be their

corresponding means, E(X) and E(Y) (also denoted by E 1(Y) and E(Y) respecgively).

" 110 Ibid.

~,

bl

. 111 SeeCamila Dagum, "A New Model", pp. 413-437.
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Fo@: pair of observed income distributions, the subscript 2 is attached to the
istri

d tion with the larger mean income.  Hence without loss of generality,

Mz >M1\‘\‘é subscript 1 or 2 is attached to the mathematical expectatioﬁ operator,’
E, as the weighting function are the probability density functions, § 1(x) or fziy),
respectively. .%gﬂows from the relation MZ >M1, that the population with the
cuznulative-disu'ibution function (cd;“.) Fz(y) is moré affluent than that with cdf
F 1(x). The meaning of a.fﬂuence‘,i.s used in an average sense. The economic
distance, d 1 is defined with a view to assessing the relative degree of "economic
affluence". For the purpose, an &}gdicator function, (Y - X), which assumes the
~value | for all Y >X, the value /2 for all Y = X, and the value 0 for all Y <X, is"
introduced. The economic distance d; bet;.x!een the income distributions F,(x) and .
Fz(y) is then defined to be the weighted sun"1 of the income difference Y - X for all
Y > X, given that M, {Ml. The weighting factor is the joint pdf £ 1(x)fz(y). Using

the indicator function, it ¢an be shown that:

-

_ | ® y
(2.6.1)  d; = E(Y - X)1(Y - X) [M, >M) = 0 J dF ,(y) OI (y-x) dF | (x).

Hence,
(2.6.2) d L= Ez(\‘fF L (YD) + E (YE(Y)) - E (Y) \

Economic Distance Ratio D1

The economic distance ratio D i is a transformation of economic distance

dl such that D 1 is dimensionless and takes values only in the unit interval. It is.

defined as:

(2.6.3) D =(d, - df}/(ﬁl - d¥)
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The mathematical forms of d ) are given in (2.6.1) and (2.6.2)- The definitions of d}
and A ] are given below. T—P\_/j : ,

J
P

Definition of A 1 .
4, is defined as the unconditional expectation of the absolute value of

the income difference. Thus:

(26 &, =E(Y-X]) ' S

-

1

By delinition, & | i Gini mean difference between two income variables. It
can be pro at: '

(2.6.5) ‘ A l.= 2E2(YF1(Y)) + ZEI(YFZ(Y)) - EI(Y) - EZ(Y)

-3
It-follows from {2.6.2) and (2.6.5) that:

’

(26.6) A ,=2d

1 1 +EI(Y)-EZ(Y)<'Zd

1
Definition of d‘l"
24
The income differential d*l* is obtained from (2.6.1) under the assumption
that X and Y are identically distributed income variables. By applying the
definition of d¥ to the distribution F(x), it can be deduced that:
- y _ | _
*
(267). .d}0) = o ¢F 1) J & - x1dF () ' T
= ZEI(XFI(X))- E.I(X)
. | ' . o
and for the distribution Fz(y):



_ &
(263) d}@ =] dF, )7 (y - ) dF, 00
= 2E.(YF(Y)) - E(Y)

j §

(2.6.9) df = min (d](1), d](2))
In general, d;(l) < d;(z)/ . _ o - w
Therefore: .

(2.6.10) d =2E,(YF (Y))- E|(Y)
Substituting (2.6.2), (2.6.5), and (2.6.10) in (2.6.3):

E(YF(Y)) + E,(YF (Y)’) - 2E (YF,(Y))
(2.6. 11) D, = )
1 2E (YF (Y)) + 2E (YF (Y)) 2E (YF (Y)) EZ(Y)

The Parametric Form of Economic Distance Ratio D 1

The parametric forrn of the economic distance ratio, Dl xqr Dagum's

bbaﬁeT\f“

three-parameter and four-parameter models, is deduced (using 2.6.11)

I B : T - | o

hd .

The Non-Parametric Form of Economic Distance Ratio D,
Observed income distributions a.!v)ays belong to the discrete type of

distribution functions. This means that the income range is partitioned into o

finite number of intervals. Thus, the economic distance ratio D 1 has to be

. calculated using 2 non-parametr@®; distribution-free method.

et 4
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6 . .
In general, it is assumed that the observed distributions, F I(X) and FZ(Y): |

4 . .
are not similarly partitioned. Let Fl(x) be partitioned into h intervals and Fz(y)

into k intervals, h £ k. It can then be deduced-that:

]

- o .k
(2.6.12) d, = T I (y;-=xp) £ (x;) 10y
k h l. ) . : R

k i,
(2.6.14) -d*l‘ = jfliizl(xj - xj) fl(xi) fl(xi)

(2.6.12), (2.6.13) and (2.6.14) are the discrete forms of dl’ 4, and-dr respectively.

Substituting (2.6.12), (2.6.13) and (2.6.1%).in (2.6.3), the value of D, for the
distribution-free case can be obtained. '

Testing the Statistical Sighificance of Economic Distance

' In order to decide-whether the economic distance ratio D1 is signif'icant,
the nulllhypothesis that the two disfributions are identical, i.e., H_+'F l(y) = Fz(y),
must .be tested against the “alternative hypothesis that they are different. The
differ:nces in the distributions can arise in a number of ways, such as changes in
means (shift), or variances and asymmetries (shépe) of the income distributions-
F 1(}') and Fz(y). The one-sided two-sample Kolmogorov-Smirnov test is ad.equate,

as a test of significance in this case.

Given two random samples of income receivers, one of size m from the

population"Ql and another of size n from the population Qo the one-sided

Kelmogorov-Smirnov statistic is:



. 87
-~ :
(2.6.15) - D* =5 (Fy ) - o (y))

It can be shown that the asymptotic distribution of #(D*)zmn/(m +n) Is a chi-

squared distribution with two degrees of freedom. Whence,

o

“for large samples, which is the case with observed income distributions.

(2.6.16) 4(D+)2mn/(m +n)~ xz(Z)

If the statistic obtained by application of (2.6.16) is less than the critical
value x§(2) for an a level of significance, the null hypothesis is accepted; This
‘means that the income inequality between the two distributions considered is not
significant. The Kolmogorc;v-Smirnov statistic D* can be computed from either

the observed or’ the parametric estimates of the income distribution functions.
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CHAPTER Il

THEORETICAL ANALYSIS OF PERSONAL INCOME
DISTRIBUTION

‘ The the?retical development of the tools of analysis and concepts
employed in Chapter 1V, in particular the theoretical model on which that chapter
rests, is presented here. As a prelude to this exposition some issues relating to the
measurement of inequalities in the distribution of income are discussed in section
l. They include a discussion of‘ problems of measurement, problems of data,-
parametric_approach to measurement of inequality al:xd a set of properties for
income distribution models. In section 2, the model use—d in the empirical analysis
is presented, followed by a brief discussion of methods of parameter estimation,
and test of goodness of fit criteria for income distribution models. The closing

subsection is devoted to the validation process of the model.

1. Measurement of Inequalities in the

Distribution of Income

Problems of Measurement

In attempting to measure inequality, a problem frequently confronted is
the choice of an appropll-ialte index of inequality (10Y) that can be computed when
the pattern of income diétribution [Y = (Yl’ YZ’ ey Yn)J is given for n recipient
units. Many alternative indexes of inequality _were- discussed in Chapter Il For

_reasons spelt out in that chapter, the Gini ratio is chosen to measure income
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" inequalities in the preseS"t study The variance of income power is computed in
order to facilitate thé-/nalysxs in terms of the human capital earnings function.

In the spatial comparisonl of income mequahpes, an attempt is made to
differentiate various ty{:es of income-recipien.t units. ~For- the purpose, the global

‘pattern of income (Y) is segmented as follows:

(3.1.1) Y= {YI,YZ,...,Yn} s sl,s ....,sr} o )

* Where Si’ Yie {1, 2, e, 1} are mutually exclusive and jointly exhaustive subsets of
Y, r represents the number of homogenous groups. ‘Hence, if Y représents the set

of incomes in the population, the spati'al context implies the study of dfsjoint

subsets:
’ L)
(3.1.2) scY yViell, 2, ..., 1}
and
(3.1.3) S, nSj =0 ,Vijell, o, i

Each subset, Si’ corresponds to a particular class of 1ncomé-recipient
units. For example, whenr is 2, S1 and 52 can repre_sent ma:Ie and female iﬁcomes.
The classification suggests that all income-recipient units within each Si‘ can be
referred to as a homogenous group. Cdnsgquehtly, in this abstract formulation,

which can be referred to as the segmentation model, an index of inequality can be

! In the context of the present study, the term "spatial" is defined to
include not on!y physical {(geographical) space, i.e., regions, but also other kinds of
socio-economic, demographic and institutional space, such as sectors, sex, age and
educational levels. -7
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defined for all income recipients (I(Y)), as well as for each homogenous group
[.I(Si) ;v ic-e_{ 1, 2, - , }) (intra-income distribution inequality ratio). .Inequality
betwé_en homogenous groups (inter-income distribution inequality ratio) can also ;é |
identifiedﬁl’ hus, in the segmentatiorI model, overall inequality, I(}’), can be
. explained in terms of the intra-group effect, I(S}, and the inter-group effect. The
(_iini ratio is used to measure the 1ntra—group. inequality. - Ijagur'n's éoncept of

- R . . P}
"economic distance ratio",2 given by:

f

(3.1.%) D(%,sp,vige{l,z,u.,d,iij'

measures the inter-group effect.

Problenr-o'f Data s . ‘

In Chapter IV, the concepts introduced in the present chapter will be
- studied in an empirical context. Consequently, the availability and quality of data
_become critical issues. The foreéoing discussion of the problem of measurement
has already suggested the kind of data néiied for the present study. The
segmentation model requires, for example, data on the global income pattern (Y)
and on the patterns of income (Yi] for various "homog-enous" groups. All such data
must normally come from household surveys.

Data drawn from a series of consumer finance surveys,3 covering the

‘period 1953-1979, undertaken by the Centra] Bank of Ceylon, form the basis for

2 See Camilo Dagum, "Inequality Measures", pp. 1791-1803.

3 Central Bank of Ceylon, Survey of Ceylon's Consumer Finances, 1953

(1954).

Central Bank of Ceylon, Survey of Ceylon's Consumer Finances, 1963
(1964).

Central Bank of Ceylon; Survey of Sri Lanka's Consumer Finances, 1973
(1974).

Central Bank.of Ceylon, Consumer Finance and Soc:o-Economxc Survey
of Sri Lanka, 1978/79 (1981). (Preliminary Report). - \
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empirical analysis The Consumer Fmance Survey of 1953 was the first in a
planned regular series undertaken at ten-year intervals up to 1973 and at fxve-year ‘
intervals thereafter. Accordingly, the last survey of the series was cdnducted in
1978/79. The _survey of Consumer Finances is perhaps the single most important
source of information, on a historjcal basis'; as regé"rd's' the _distributioﬁ of income
by size and Sy detailed soci'o—econom'ic characteristics. The data have a good
- . —
C__coverage and are representative. The specific dimensions of the data had,
however, to be recognized and addressed. There are problems associated with the
randomness of sampling a.n;i the biased non-responses among sample returns. For
those who do respond, under-reporting of income; particularly certain income types
such as interest, dividends, property income and tran;sfer income, is not uncommon.
As a result, there is a tendency for ih_e data 1:0‘ produce observed distributions
which fail to capture the precise.shape of the income distribution, particularly its
upper and lower tails.

The data used™for the United Kingdom, German Democratic Republic,

Pakistan and Singapore are drawn from Household Income and Expenditure

Statistics,* published by the International Labour Office in Geneva. The source of

information for Canada is Income Distributidfs by Size in Canada’ published by-

Statistics Canada. The data for the United States are .based on the Current

Population Survey® conducted by the U.S. Bureau of the Census.

4 International Labour Office, Household Income and Expenditure
Statistics No. 3, 1968-1976 (Geneva, 1979).

5 Statistics Canada, Income Distribution by Size in Canada, 1979
- (Catalogue 13-207) (Ottawa, 1980). -

>

6 U.S. Bureau of the Census, Current Population Reports: Money Income
in 1978 of Families and Persons in the United States (Series P-60, N. 12Z3)
(Washington D.C., 1980).
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Parametric Approach to Méasurement of Inequa.hty N -

Sectxon 5 of Chapter 1, concéntrated on def1n1ng a set of inequality
measures which used only the general notion of a discrete or continuous random
variable, without explicitly specifying its .associated: probability density function.
In ,\section 4, Rowever, a number of alternative probabi‘li_ty density functions
{models) ‘that ptjl;port to describe the observed incame dlstribu‘tion,‘was'discussed.

The search for analytic di;triputfons'reéembli-ng ‘_cberobser.ved income distribution, "
can be justlified fl_'o_rn"s_eVe'r'al ;oints of view! . | .
- ) E_mpiricfal work in the field .of -persohal income distribution,”is frequently
confronted with data in grolxped forr;w. Data.on observéd Income’d_istribution are-
nog‘mally. ;vailabie for prgdefined income~ classes. However, if a theoretical
function can be,speéified -which,provides a reasonably clo‘se approximation. to the
true dlstrxbunon one obtams a device for mterpolanon within income classes and
for extrapola‘c:on in the lowest and/or‘ hxghest classes. The mechanism readily
enables one to-calculate the number -of recipients in arbitrarily selected income.
brackets and their in\;ome. Furthermore,.' measurel:s c;f inequality are normally
defined in terms of individual incomes,‘ as has been demonstrated ealflier. The use
of grouped data to .com'pute such measures, thereford, requires-some additional
assumptions with regard-to within—;lass incomes. Suffice it to say, that the value
of a2 measure of inequality obtained by using grouped data neglects part of the .
variation existing.(within income classes) in reality. A bias in estimation emerges
as a result. However if a well-{itting analytic model is obtained, measures of
income ineciuahty can frequently be derived out of the estimated parameter values
of the distribution. These parameters may be estimated without the additional
restricfive assumption of complete within-class equality. Hence, the parametric

. approach provides a more realistic estimate of actual inequality. Another

advantage of this approach is that, given a specific functional form, relationships
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between different inequality measures may be derived. A function representing

] . . -I 93

.

the- distribution of income may also be used to smooth, out irregularities in the

observed income distribution caused by misreporting of income. In this role it is

similar to the graduation formulae used in demographic analysis to correct an age

distribution distorted by misstatements of age. - The parametric approaéh'h'as
normative implications, too. A well-fitting distribu_tioh functlion can prp.vide‘ the
basis for sbecification of a simulatidn modet of income distribution. -

The above, succinctly, illustrates that the search for an’ analytic
distribution function is valid for both positive and normative purposes. The
question arises, then, as to the kind of approaches that can be followed to select
the -analytic distribution functions, and criteria that may be used in this selection

process. : : .

A Set of Properties for Income Distribution Models -

-

The models developed for the analysis of income distribution are not

based on a causal explanation. They are simply univariate models that purport to

- -

describe accurately the phenomenon in question, namely, the observed pattern of

income distribution. The ‘choice of a specific form, therefore, depends on a set of

desirable properties that it is expected to fulfill. These properties7 are well
accepted in the literature and have, by and large, motivated the spec:ificétidn of a
number of income distribution models. However, no single myodel fulfills all of

them.

P.1 Model foungations

This property réquires that the mathematical form of an income

. distribution model be derived from realistic elementary assumptighs. The word

7 See Camilo Dagum, "Generating Systems- and Properties of Income
Distribution Models", Metron 38 (December 1980): 1-26.

»
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"elementary" is used in the context of both its meanings: "simple" from a technical

-

~ point of view and "fundamental" from the point of view of model buil.ding. The

mathematical fonfn' of the income distribution models can be grouped according to

. the characteristics of its generating structure, into three main classes, namely,

stochastic, logico-empirical, and ad-hoc (specification). A model derived by means
of a given stochastic process (a set of probability assumptions) has a stochastic

foundation. .When the generating structure is based on the characteristics of

.

regularity and permanence of the observed income distributions, the model is said
to have a logico-empirical foundation. Mathematical forms proposed solely
because they provide a satisfactory fit to the observed income distributions, have

an ad-hoc model specification.

P.2 Convergence to the Pareto distribution

Empirical evidence suggests that the Pareto distribution is the model of

high income groups. The Pareto convergence property or the weak Pareto law, as

it is called by Mandelbrot,3 requires the upper tail of income distribution models to

approximate to the Pareto law.

P.3 Economic sig}'dficance of the parameters

This property requires an explicit economic meaning to be ascribed to the
parameters of an income distribution model. The model and its parameters must,
therefore, have meaningful economic interpretations in terms of characteristics of

the observed income distribution. :

8 Benoit Mandelbrot, "The Pareto-Lévy Law". ,
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E;.li‘ Good fit of the whole income range
A model must have the power to accurately describe the wﬁol_e range of
an observed income distribution.  An accurate description of the observed
distribution is a pre-requisite, if the model is to bé employed for any analytical
purpose or policy making, such as (i) an accurate measurement of inequality; (2)

support for a given social and income policy; or (3) plahning the taxation structure.

P.5 Good fit of both unimodal and zeromodal distributions :

H

/

The ability of a model to describe both unimodal and zeromodal
distributions has implications for inter-country comparisons, for zeromodal income
distributions can be observed in the less . affluent countries. Zeromodal

distributions can also be present in subpopulations of economic units and are always

found in the distribution of wealth.
&

P.6 Good fit of distributions with zero or negatfve incomes

Zero and negative incomes result from the definition of income adopted in
household surveys in some countries, Canada and the United States, in particular.
A negative income can arise from net income from self-employment and net
investment income. All sources of income can be responsible‘ for the existence of a
finite frequency of recipient units with zero income.
P.7 Good fit of the whole income range of distribution starting from an unknown
positive origin |

The medel should be able to describe an observed distribution with a
positive minimum income that is not predetermin‘ed. This is the case when a social
security system with universal coverage is implemented ‘with a view to

guaranteeing a minimum income.

4

N
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P.8 Derivation of the mathematical form of the Lorenz curve from the model of
ing::.ome distribution and cmv&sely

. This property has both analytical and policy implications. Knowledge of

the mathematical form of the income di’stribution,,and its associated Lorenz curye,

| facilitate both analysis in ferms of welfare ranking of income distributions and the

concept of stochastic dominance.

P.9 Explicit mathematical solution of the Gini income inequality ratio

As in P.8 above, an explicit mathema;tical form for the Gini ratio prbvides
an__important.tool of analysis with both positive and normative implications.
P.10 The capability of the Gini ratio to account fof' intersecting Lorenz curves

The Gini ratio is widely employed in the measurement of income
inequality. This ratio, however, produces an ambiguous measure of change in
inequality, if it is a function of a single parameter. This ambiguity is a
¢onsequence of the mathematical limitations of the income distribution model
being identified rather than a limitation of the G-ini measure. The Gir'ﬁ ratio as a
function of more than one parameter is free from this defect, and is a powerfu}
too! in the analysis of differences iﬁ income distribution. Here, the analysis is
carried out in terms of the quantiles that improve their shares as well as those that
'suffer losses. Its implications for the analysis of poverty is of the utmost

importance.

P.11 The Principle of parsimony

The rationale of this property is to reduce the number of parameters of a

given model, to a minimum without negating any of the other properties.
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Evaluation of the Income Distribution Modds

The models discussed in chapter II were evaluated according to the
foregoing criteria, Table 3 presents these models and their properties. An X
represents fué:gnt of a givep property. A dash (<) sFé.nds for either "no

v

fulfilment"” or "not yet known", and n/a for not applicable.

Table 3.-Income Distribution Models an@mr Propertiess

Property '
Model o

Pareto, Type I X X X - - - - X X - X
Pareto, Type Il - X X - - - - X X ~ -
Pareto, Type Il - F SRS < - - - - X X - =
Amoroso - - X - X X X X X -
Champernowne, 1953 x x nfa nfa nfa - nfa nfa nfa nfa n/
Dagum, Type I X X X X x ‘- - X X X -
Dagum, Type I X X X X X X X X X X -
Davis x X - - - - X - - - -
Fisk X X X - X - - X X - X
Gibrat X - X - - - - b X - x
Kakwani-Podder - - - - X - x - X - X
Mandelbrot X nfa n/fa nfa - n/a nfa nf/a n/fa nfa
March - X - X - - X X - X .
Rutherford X - "X - - - - - - - -
Singh-Maddala X X X - - X X -
Thurow - - x - X - - - - - X
Weibull - - - - X - - X X - X

Of the models evaluated, Dagum's Type II model fulfils all the properties
.except the principle of parsimony. The model ranks‘ first, followed by Dagum's
Type I model. Empirical work undertaken hitherto, using D;gum's Type Il model
sugées.ts that the model fits well the whole range of both standard type
distributions (P. &) and distributions with special characteristics (P. 6 and P. 7).

Although no weight is attached to each of the properties discussed, property & is by

far the most important. Models that do not fit well the whole range of observed
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\mcome dzstnbutxons lose analytical power. Only three out of the 17 rnodeIS'-

Jmcluded m Table 3 fulfil P. 4. Based_on prior evxdence9 on the compar:son of

goodnes; of fit for various models, Dagum‘s Type 1 and Type II are ranked first,

followed by angh—Maddalas model. However, the actual performance of Dagum's

) model vis-a-vis other models in a given sztuatxon, has to be evaluated (for that

g

s:tuanon) in terms of a suitable test of goodness of fit.
- 2. The Mode!

Dagum's model, both Type I and Type II with its variant (Type 1I) to deal

with strict!'y positive income above a threshold income, is employed in the ‘ensuing

analysis.

The model specification is the theoretic representation of . the

. characteristics of fegularity and’ permanence of income elasticity in observed

income distributions.’ The systemauc analy51s of the observed mcome dlSU‘lbUthﬂS
shows that the income elastxc:ty of the cumulanve distribution funcnon, F(y) isa
monotonic decreasing function of Fly) itself.” In general, this el_astic:ity is a

concave function of F. The mathematical specification of this elasticity is:

-
-

G.2.1 e(F,y>_d—f,§f-‘L’ 8,1-C6IPD, y>o0, (B,8)>0

The solution of the differential equation (3.2.1) gives the three-parafneter model: -

5B

1287, y>0, 81 8>0 .

(3.2.2) Fly)= ‘ | Dagum Type I
‘ 0 ' ny i ) g

9 SeeiCamilo Dagum, "Generating Systems", pp. '1-26.
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: a
where X is a scale parameter. X is positive since it is the exponential of a constant

of integrati?\, and:
(3;2.3) B = 1/82 ’ 6 = 3182

are inedua.lity pérameters.

A more general specification of the model is obtained when the deviations
of I.=(y) f\rom an arbitrary origin, @ < 1, a § 0, is considered. Th/e parameter a‘ plays
an important role in the modification. If there exis;cs a finite frequency of
recipient units with zero and negativé income, this implies that a is significantly
greater than zero (i.e. 0 < a < 1). The economic interpretatior: of o is that it
accounts for the unemployed economic units not covered by any social security
system (null income), and the proprietors of unincorporated enterprises with a net
loss (n‘egatlve income) during the reference period. If a universdl unemployment
insurance coverage or a guaranteed minimum income programme exists, then the )
observed income distribution st—z:r’t;“-from a positivé igcome Yor 'This is also the
case when the sample covers only tr\xe employed economic units with a positive
minimum income y,. Hence, y >y, >\0; whel;é Yo is the minimum income, which
implies that a < 0. Furthermore, in this case a = F(0), which is the extrapolation of
F(y), for y = 0; and Yg is the solution of F(yo) = 0, that is, w.hen F(y) intersects the

abcissa y.

Hence, the mathematical representation of the elasticity is as follows:

' d log (Fly)=a)
(3.2.4) e(Fq,y)= ?E%’FL— =8,(1- (I;(_x);aJBZJ

7

y2yy20, a<l, (8,8,]>0,

F(y0)=0 if @<0, andyy=01if Oca<l
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. The solution of the differential equation {3.2.4) gives the four-parameter model:
(32.5) Fi=a+(-0U+2y %P, yay >0,

(5.2.6). 8=1/8;,8 =B18,,A>0,a<1
»
Model (3.2.5) generates three important cases of functional forms for describing

observed income distributions.

Case I: =0 (The three-parameter Dagum Type I model).
This is the same as the model generated by the differential equation

(3.2.1). The range of income is the open infinite interval (0, «).

Case 2: 0 < .cz < | (The four-parameter model to deal with null and negative
incomes — Dagum Type II model).

This .case is relevant when a finite proportion (estimated by &) of
economic units with zero and nega.tive incomes exists. The model specification
corrésponding to this case is give‘n by the differential equation (3.2.4) with the
added constraiﬁt 0 <a < 1. Its solution is given by (3.2.5) and taking into account

that a is positive and less than one:

a+(l-a)l+ ky-s)-s,y >0,0<a<I, (8, 6)>0
(3.2.7) Fly)={a ,y=10 i Dagum Type II
0  L,y<o0

The specification of the model is also possible using the Jordan decomposition

theorem,}0 which states that every probability distribution is 2 convex combination

FaaY

of a discrete and a continuous distribution, i.e., -

-

10 See Camilo Dagum, "The Generation and Distribution”, pp. 346-347,
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(3.2.8) Fly)=aFg(y)+ (1 - a)Fly), 0<a<l

It follows from (3.2.7) and (3.2.8)

-~

(3.2.9) F40)=1, Fgly)=0, y<0
(3.2.10) Fc(0)=0, and Fely)=(1+ry-8)8, y>0

Case 3: d < 0 (The four-parameter model to deal with strictly positive income
above a threshold Yo > 0 —Dagumn Type Il model).

The empiric.:;tl foundations for this case were discussed earlier.- Its
mathematical representation is givefl by the differential equation (3.2.4), with the

constraint & < 0. Hence, its solution is:

. ) -5 _B

(3.2.11) Fiy)=a+{1-all +xy""%) ", y2¥q>0, F(yo) = 0, a<0, (B, A, 8)>0,
which can be written in the form:

(3.2.12) Fly)=(1+Xy-yr$)7®, a<o, (5,1, 6)50 Bagum Type Il

Probability Density Function {(pdf)

Case | . —
Brsy STl e ay 8Bl o
(3.2.13) f(y) =

. 0

s y Y <0 T

Case Il Q y=0

?

(3.2.14) f(y)={(1-a)Brdy S L e ay Sy Bl yuo . -

o v <o
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Case Il

| ~{BAs(y - yo)"'s‘1 (1+Aly - )’o(,)'s)'B'1 Y2y
(3.2.15) f(y)= '

0 . ) YEYQ

1 - e
(3.2.16)  yg= A '8 (1 - a8 1) 18

" Mode and Percentiles of the Distribution i
The modes (interior maxima) for t.he distribution function in cases 1 and 2
~ are obtained as the solutions of the equation F"(y) = 0, since F(y) and £(y) = F'(y) are
continuously differentiable functions for all y > 0. It can be shown that F(y) is
unimodal (has a unique interior maximum) when 8§ > 1 and is zeromodal (has no
interior maximum) wheln BS < I. In the latter case the maximum occurs at y = 0,
hence the probability density function is a stricu.y\_cég:easing function. The
solution of the equation F"(y) = 0 gives the unique maximum YM of the distribution

in both cases 1 and 2:

1
?«1/6((36 -1/ (8+1) /8 , B&>1
(3.2-17) yM = .

.0 , B6 <1

Similarly, it can be deduced that the distribution function in Case 3 has a unique
maximum YM3 (unimodal if B8 > 1 and zeromodal if 86 < 1)

Yo+ Y B> 1
(3.2.18) 0™

Y =
Hence, the wiaximum for case 3 is obtained by adding Yo units to the corresponding

maximum for cases | and 2 given in (3.2.17).

The pth percentile yp is the solution of the equation F(yp') =p. It then. follows from

(3.2.2), (3.2.7) and (3.2.12)> -
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Case I 7 )

B N (O Y IC I UL I) T LI PPN

(3.2.20) yp=|
0. » p2ac<l

LY

Case I

' - 1 - -1/8
G221) yp=yo+ 2B 0y s

The median of the distribution occurs when p = 1/2.

Moments of the Distribution

Casel (a=0)

Using (3.2.13) and the definition of moments of order r about' the origin, and
performing the substitution:

(3.2.22) - x = ly"G(l + J\y‘s)-l
by = O/ 8 ) 6 1HUI8) (| y1e1/8)

It can be deduced that:

-

1 .
(3.2.23) u_=E(Y)- g/ ; a8y B/ 81

=S BU-(/8), B /8, r< &

That is, the moment of order r exists for all r <"§. Making r = | the mathematical

expectation of income or the first moment of income can be obtained:
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(3.2.28) w=EY)= gxl/8 p1 - (178}, B+ (1/5))',. §>1
where B(1 - (1/8), B +(1/8)) is the Euler beta function:
(3.2.25) B(m1 n) = ;J' ym'1 (1- y)n"1 dy, {m,n)>0

with parameters m = i -{1/8) and .n =B+ .(1/6)

cése II _(o <a<])

Using (3.2.14) and the definition of moments of order r about the origin, it can be

deduced that:

(3.2..26) = E(YD) = (1 - a) BAS :j yS-la. J\y“s)*B‘l dy
Performing the substitution (3.2.22):

(3.2.27) up=(1-0) 8N/ S BUL-(/8), B+ (c/8)), <8

The mathematical expectation is obtained whenr = I:

(3.2.28) p=EY)=(-o) 8O B(-(1/6), 8+ (1/6)

“Case Il (a < 0)

When a < 0, the range of income is <y < «, with y, > 0. Hence, it starts from 2
g Yo ©Y 0 :
positive value -O'f income, Yo It follows from—{3.2.15) and the definition of

moments of order r about the origin, that:

-
N
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-

. . L - e
(3.2.29) up=E(Y)= BAS y Iy (y-vyg 8-1g + My = yg) 8y . gy
- 0

Performing the substitution u = y -ypand -

~

Y O !
(3.2.30) x =+ a0y
where du= (/8 /:8) x18) () oy 118D 4
It can be deduced that: f“\

G230 = Eyg VO s 6161, 846780, r e

Forr=1 : *

1/6

(3.2.32) u=E(Y)=y,+ B\ ° BL~(1/8), B+(1/8), &>1

-

which is equal to the mathematical expectation corresponding to Case I (@ = 0)

deduced in (3.2.24) plus the displacement y, of y.
The Lorenz Curve

Casel (a=0)

Solving for y in (3.2.2)

(3.2.33) y= \1/8 (F-l/B ) 1).—1/6

i K
Using (3.2.2), (3.2.24) and (3.2.33) in (2.5.4) and performing the substitution:
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(3.2.35) z=F/8 . 4F - pzBl4z .
It can be deduced that:

(3.235) LA =BFYE; geq/e), 1-(/6), 651

-~

where B(.) is a beta cumulative distribution function of the form:

z
(3.236) B(Z;m,0) = | «™ 1 (1 - 0™ dy / B(m, n)

-

with respect to the variable Z = Fl/ B

Case Il (0<a€ 1)

Solving for y in (3.2.7):

(3.2.37) y =28 -0/ E-ap® Y8 Fsa :

Using (3.2.7), (3.2.28) and (3.2.37) in (2.5.%) and performing the substitution:

(3.2.38) Z-= [(F-_ @) /(- Q)JI/B

dF = (1 - o) 8281 4z
It ¢can be shown:

(3.239) LE)=BF-a}/(t-ad/B8u(1/8), 1-(1/8), 651
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Hence, the Lorenz curve is a cumulative distribution function with respect to the

variable Zas specified in (3.2.38).

Case Il (x < 0) "

Using (3.2.12), (3.2:32) in (2.5.4), and applying similar ‘arguments to those used

before, it can be shown that, when & > I: B -

(3.2.40) L(F) = _CL_ + BB +(1/8),1-(1/8)) B(FUB; B+(1/8), 1 (1/8)),

where u = u(l;a<0)
It_ can also be shown that: .

(3.2.41) u=n(l;a<0) = Yo+ n(l; o= 0)

LY

Hence, for 6 > |

F l:a=0
(3.2.42) L(F) =0 , Hle=0)
Yo+ W(l;@=0) Yo+ w(l;a=0)

BFYB 84 (1/6), 1-(1/8)),
where u(l; @ = 0) symbolizes (3.2.24).

The Gini Ratio .
Casel (@ = 0)
.y TF i
Differentiating{3.2.35) with respect to F:
-1/8
FBS (1 pl/By 0 gF

(3.2.43) dL = BEBE < (1/3), 1-(70))
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and substituting (3.2.43) in (2.5.9):

2 1/B6 1/6 -1/5
3.24# =-=] + F F
G248 G BB(B+(1/6) T-{I75) oI (L-F0

Performing the substitution x = F“B ’

(3.2.45) G=-1+B@®, 28+(1/8))/B (28, B + (1/8))

It follows from (3.2.45), and the interpretation of beta distribution in terms of the

gamma distribution, namely:
(3.2.46) B(m, n) = T(m) r(n)/ I'(m+n),
that:

(3.247) G = Gle=0) = -1+B(@,8)/B@, 8+ (1/8)

where Gla = 0} is the Gini ratio for the three-parameter model (Case I).

Casell (0<a< I}

Differentiating (3.2.39):

1/a.-1
(F -o)!/B8 (1= M8 - (r - }8) M8 &

3.2.&3 dL =
( ) . (U -a)B8B@B+{178), 1-0078)

Substituting (3.2.48) in (2.5.9) and performing the substitution:

(3.2.49) w= (F-a)/B/(1-g)\/B
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It can be deduced that:
(3.2.50) G=(22-1)+(1-0a)B(B,8)/B{B,B+(1/6))

(3.2.47) is a particular case of (3.2.50) obtained when & = 0.

Case IIl (o < 0)

Differentiating (3.2.42), and using (3.2.24), (3.2.32) and (3.2.41), it can be deduced

that:

! .
(3.2.51) dL = (yg + /8 p1/B8 (| 1B ylBy o
YO + U(I; o=0)

It follows from(2.5.9) and (3.2.51) and performing the substitution x = F”B, that:

1

Yo+ u(l; & = 0) (-ut; 0 = 0) + 2881/° B(28 + (1/6), 1 -
0 ;e =

-

(3.2.52) G=Gla<0) =
(1/8))

Multiplying both sides of (3.2.45) by u(l; @ = 0), whose mathematical expression is

given in (3.2.24):
(3.2.53) u(l;e=0)Gla=0)=-n(l;0=0)+2808 828+ (1/8), 1 - (178)

It follows fron;n (3.2.52) and (3.2.53) that:

L!(l;C! = 0) Gle = 0)

(3.2.54) Gl@<0)=
) yo + U(l; a=0)




110
Economic Distance RatioD; ™

It was shown in Chapter II, that:

. | s 4
(.2.55) Dy« ELOYFAY) + B0V (V) - 2B, (YFy(Y) . =
2E | (YF,(Y)) + 2E,(YF, (Y)) - 2E (YF , (Y)) - E,{Y)
Casel (a=0) .

It can be deduced, using the model specification in (3.2.2), that:

(3:2.56) E,(YF|(¥) = S yF)(y) dF )

16, 1,
AR S0Pt el

where

S
\(3.2.57) b=8¢ +Bz+(l/62)- 1, &= 51/62, a= AlAZ
EI(YF-Z(Y)) is obtained by interchanging the subscripts 1 and 2 in (3.2.56) and
(3.2.57). The subscript 2 in (3.2.56) is replaced by 1 to obtain EI(YFI(Y))'- EZ(Y) is
obtained from (3.2.23), making r = | and noting that the ‘weighting function is the
probability density function (pdf) fz()}). The subécript ]l in the parameter vector
(B, A, 8) identifies the cdf, F (%), and the subscript 2 the cdf, F(y)-
Casell (0 <a<]l)
Using the model specification in (3.2.7), it can be shown that:

(3.2.58) “E,(YF(Y)) = od ¥ F1dF )

) 1/5 i}
= @EL(Y) + (1 - &)1 - ) By %2 (1 P 108

-

é.t-‘s]-B‘ dt,
X .

where b, §, and a are as in (3.2.57).
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As before, E l(YF 2(Y)) is obtained by interchanging the subscripts ! and 2 in (3.2.58)
and (3.2.57).

Methods of Parameter Estimation

The methods of parameter estimation are given for Dagum's Type II (four-
perameter) model. The same scheme can be followed for Type 1 and Type liI
_models. " Dagum's model belongs to the class of transcendent functions, besides
being nonlinear. It cannot be linearized after performing a logarithmic
transformation. Hen'ce, the least square (LS) and the maximum likelihood (ML)
methods of parameter estimation reqmreqthe solution of a system of nonlinear
(transcendent) equatxons

In order to obtain parameter estimates some method of estimation must
be selected. Possible candidates involve the method of maximum likelihood,
minimization of some measure of discrepancy between actuai and theoretical
frequencies, ana some iterative methods. Several iterative methods are aiscussed
elsewhere.ll The methods of maximum likelihood (ML) and least squares(LS) are

presented here.

The method of maximum likelihood (ML)

The maximum likelihood (ML) method chooses the k-parameter vectore as
an est1mate of 9 that maximizes the hkehhood L{B; y) with’ y, .2 vector of
observations and L{y; 6) equal to the joint density of the obs_ervanons)’}n practice
the llogarithm of likelihood is used in the estimation). 'I'he. observed income
distribution data are Ctjstomar'ily published in grouped form. The random sample of

- size n consists of individual observations on income which are grouped into m

11 Camilo Dagum, "A New Model", pp. 413-437.
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mutually exdusive and exhaustive income intervals. The joint frequency or

likelihood function of the sample is the multinomial probébﬂity function:

-

n! m
(3.2.59) LG; y)= : .
g nllnzz...nml i=1

(p,@) "

where ni(i = 1, 2, ..., m) denotes the observed class frequency and pi(e) the
corresponding theoretical probability. The k-vector 8 indicates the set of unknown
parameters of the theoretical distribution considered, in the present case k = & and

8 = (o, B, A, §). The theoretical probability is defined as:

(3.2.60) p,(6) = ai:f £(y; ) dy
1

—~

- ¢

where y is the income variable, (aj, aj,]) is. the i-th interval and f{y; 8) is the
. density of the theoretical distribut‘i_o}x give;1 in (3.?2.;4). .In general, the integra—l in
(3.3.6(._1) is not easily available in analytical form. Hewever, using a standard
numer:.ical integration proc;edurez-,i:2 approximations’to a very high accuracy may. be
obtained. AItérnatively, in the particular case of the Dagum Type II model, the

analytical form of (3.2.60) for that model given in (3.2.61) may be used, i.e.,

(3.2.61) p.(6) = ai;_lj’ fy3 ) dy = (1 - o) (1 + A2} P s Aa’i‘s)'BJ
1

4

. The maximization of the log likelihood of (3.2.59) with respect to 8 may be done

with a routine that yields a local optimum of a function of several variables

12 The procedure for numerical integration is an extension of the
Gaussian quadrature formulae as proposed by T. N. L. Patterson, "On some Gauss

and Lobatto Based Integration Formula", Mathematics of Computation 22 (1968):
877-881. '
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without use of the derivatives. Idealiy, a direct /.s/earch procedure such as the
method of conjugate directions due to Powell,13 may be employed for the purpose.
i With regard to the pro-perties of the estimat‘ors, it can be proved that

under certain general conditions, the ML estimators are consistent, and first order

efficient in the sense of Rao,1¥ and their asymptotic distribution is k-variate

normal with mean 8.15

Minimization of Pearson's chi-square distance

An alternative to thg ML method is given by the minimization of some
measure of discrepancy between the observed and theoretical absolute frequencies.
The theoretical absolute frequencies are obtained as npi(e). In this approach, one

seeks the vector 6 that minimizes Pearson's chi-square distance given by:

- np; (9)}

2.62 )5“
G. ) XX = _ma)__

This can be interpreted as a generalized least squares or minimum distance

criterion, compared to the classical least squares criterion which involves the

minimization of . | n, - npi(e)} . For large samples, the criterion follows a chi-
1=

square distributionlé with m-k-1 degrees of freedom. The minimizatipn of (3.2.62)

13 M. 3. D. Powell, "An Efficient Method for Fmdmg the Minimum of a
Function of Several Vanables without Calculating Derivatives", Computer Journal
7.(1964): 155-162.

14 C. R. Rao, Linear Statistical Inference and its Application's (New
York: John Willey and Sons, Inc., 1973), p- 348.

15 Ibid., pp. 361-362. /

16 H. Cramér, Mathemancal Methods of Statistics (Princeton: Princeton |
University Press, 1946).
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with respect to 0 may be done using the direct search method of Powell.. The )(2 -
estimators are consistent and lirst order efficient in the Sense of Rao.
Method of unconstrained least squares ol N
The method involves locating the vector 8* = (a*, B*, A*, &%), that
minimizes the sum of the squares of deviat}ons of the observed from the fitted

values of the cumulative distribution function given Q‘
c 6 __BJZ
(3.2.63) ¥(8) = ¥(a, B, A, 8) = Z(F(y)- ¢-(1- o)1+ 2y ")

The minimization of ¥(a, B, 'l, ¢) belongs to the domain _of classicé.l -Iea.st s;quares
estimation. The specific minimization problem can be stated a.s‘follows:' Find the
argl;xment 6% of the scalar ’funct'ion-‘}’(s) (8 is an k-vector), which yields the
minimum value for ¥. The function Y¥(8) is called the criterion or objective
function. The problem in question is that of finding the solution of the-
* unconstrained minimization of ¥(6).

The numerical solution of the unconstrained minimization problem has
been exteris'ively_ studied and a variety of algorithms have #en developed. It is
generally conceded, however, that no single one of these algorithms is the best
under all possible circu-mstances, i.e., "shapes" for the criterion function ¥(8). This
suggests that it is not prudent to rely on a. singh.z 'algorithrn for locating the
minimum of ¥(0). A degree of flexibility for the search procedure is essential, and
such flexibility can be achieved through ‘the use of a software package, which
places :alt the user's disposal several different minimization algorithms. The

g

"OPTPAK"17 iterative package, initially developed for the use on an IBM 360/65

17 See L. G. Birta, "OPTPAK: A Program Package for Unconstrained
Function . Minimization", Technical Report TR 76-02, University of Ottawa,
Ottawa, February 1976.
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computer, has these capabilities and cah best be adapted to find the solution of the
unconstrained minimization of ¥(€).

In its present structure the package can accomodate problems with up to
eight parameters. [t provides the user with ei%ht mul‘fiqirr-nensional minimization_
algorithms which can be divided into two classes, referred to as gradient
dependent, and gradient independent. The class of gradient dependent algorithms
‘equires gradient information about the function being minimized. This
information can be generated ‘vi'a a finite difference approximation provided by the
package. The original software package develo_ped for the unconstrained
minimization of ¥(& was handled in a batch computing environment, in which a
user was obliged to accept significant delays between minimization experiments.
This difficulty can be overcome through the use of an interactive approach. The
software package "EPID" (Econometric Package for Inc‘amt;: Distribution) was
developed with this problem in mind. EPID is designed to use on an AMDAHL 1700
computer (compatible with an 'IBM 370). A Datamedia CRT (or equivalent)
graphics display unit is utilized as an on-line input-output devic‘e. Presently, the
package provides on-line interactive editing capabilities and faciliw;.ief for job

submission and retrieval from remote terminals.

Besides Dagum's mode! (all three types), EPID also estimates the
parameters of Singh-Maddala,13 Lognorma.!,19 and GammaZ20 models. The package
also computes several goodness of fit statistics; and inter- and intra-income

inequality measures. Finally, EPID provides plotting capabilities on 2 CALCOMP

18 See S. K. Singh and G. S. Maddala, "A Functiori for Size Distribution”.
vy
19 See R. Gibrat, "On Economic Ineqda}‘xties".

20 See A. B. Z. Salem and T. D. Mount, "The Gamma Density".
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" plotter, for the histogram and the density functions of the distributions estimated

—

e
with the four models.

Test of Goodness of Fit

In order to determine the appropriateness of a given model to be used in
the empirical analysis, some indicators that summarize .its goodness of fit, as
compared with the' actual frequency distribution, are needed. A t.est' of goodness of
fit is concerned with the agreement between the distribution of a set of sample
(observed) values and a theoretic distribution. Interest will be fo;uséd on ~
determining whether or not sample data are compatible with the hypothesis that
they are drawn from a Eopulation that follows ;c;me specified functional form. The
test statistics, used for the purpose do not depend upon either the é:c-plicit form Bf
or the value of certain parameters in the distribution of the population. Such tests
are called non-paran;x.etric or distribution-free tests.

For a measure of closeness of the fit, some distance measure betv;reeﬁ the
sampled and fitted distribution has to be chosen. The x2 test is, perhaps, the most
commeonly used, 'I'he-)(2 dmea.sure, however, implies a very specific weighting
scheme, the large deviations are weighted more heavily than the small; and the
smaller '?he.‘pi(e), the more heavily a deviation will be weighted. Furthermore, the
¥~ test assumeé that tr/}e number of observatiorﬁ ig large enough, so that x2
distribution provides 'a"good approxi.r‘nation as the distribution of the teét statistic.
An alternative distribution-free test of goodness of fit has been suggested by A.

Kolmogorov and N. Smirnov.2] The relative merits of the x2 and the Kolmogorov-

Smirnov tests of goodness of fit have been discussed by a number of authors.22 The

21 See Frank J. Massey, Jr., "The Kolmogorov-Smirnov Test for Goodness
of Fit", Journal of American Statistical Association 46 (March 1951): 68-78.

22 See M. _J. Slakter, "A Comparison of Pearson Chi-square and
Kolmogorov Goodness-of-Fit Tests with respect to Validity", Journal of American
Statistical Association 60 (December 1965): 854-858.
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'Kolmogoro'v-Smirnov test may be preferred to ther)(2 '—cest for goodness of fit,
because it is exa& even for small samples. The test reduires only the reiatively
modest assumptions that sampling is random and that the sampled population is
cohtinious. The Kolmogorov-Smirnov (K-S) test is more powerful than the x2 test
in most situations. The rationale of the test is as follows.

Let F(y) be the cumulative probability distribution function of a
continuously distributed variate Y upon which n ra_n:_dqm observations have been
made, and let Si(y) be the empiricai cumulative probability distribution function of
the n observations or;t Y. Finally, let F(y) - Sy(y) be the ordinatewise difference
between the two’ cz..imulativif{t a common abs;:issa value. Then the K-S test

statistic, T, is the greatest vertical distance between F(y) and Sp(y), f.e.,

(3.2.64) T =sup (|Fly)-Sny)|)
{y}

p)
The greatest vertical distance is obtained as the s\t\;premum over all y, of the
absolute value of the difference between F(y) and Sp(y)- To test the null hypothesis
Hg that F(y) = Fo(y), where Fo(y) is a completely specified cumulative distribution
hypothesized to be thatﬁof the sampled variate, Y, Fo(y) is substituted for Fly) in
(3.2.64) and the resulting_fvalue 'of the test statistic T is compared with its

acceptance limit or the critical value.

Validation Process of the Model

In Chapter II, a set of income distribution models was discussed. Their
properties, particularly those of Dagum's model, v‘vere discussed else;where in the
present chapter. According to the properties enumerated there, Dagum's model
ranked first, followed by' the Singh-.Madd’;la model. The evaluation of property P.4,.

namely the goodness of fit, was based on prior information. It is, therefore,
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prudent to determine the validity of the models in terms of their goodness of fit
with respect to the present data bése, before any empirical analysis is attempted )
using them. With this end in mind, the four models, lognormal, gamma, Singh-
Maddala and Dagum, were analysed using the Kolmqgorov—Smirnov (K-S) test
criterion. In the K-S test, the theoretical distribution is the corresponding fitted
model. In order to show the degree of agreement between the observed and
theoretic models, the size of mean square error (MSE) is also given.. (See Tables 4
and 5). Another check on the fit is to determine how accurately the models predict
the summary statistics such as the mean and median. (See Tables 6 and 7). Finally,
with a view to checking how accurately the fitted model tracks the observed

TABLE 6.-Mean and Median - Observed and Estimated Values
Using Dagum's Model, By Selected Cduntries

Country Mean Income Median Income

and

"Year - Percentaged Percentage
Observed® Estimated Difference Observed Estimated Difference

GDR - 1332 - 1350 1321 2.15

1976 .

UK ' 73 - 72 1.37 65 65 0.00

1975 -

Canada 24245 23779 1.92 . 22313 22359 -0.21

1979 : :

USA 20090 20110 -0.10 17640 17621 0.11

1978

Singapore 591 636 -7.6! 437 435 0.46

1972773

Pakistan - 309 - 237 236 0.42

1971/72

Sri Lanka 920’ 876 4.78 630 656 -4.13

1978/79

o
"

a A dash (-) represents data not available.
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frequency distribution, observed_ and fitted or predicted cumulative frequency

distributions are combared in Table 8. - -

The results show that Dagum's model performs better than the other
models, in terms of overall performance. It can be seen from % 4 (inter-
country a.nalysxs) and Table 5 (mter-temporalp. analysis) that, in terms of the
Kolmogorov-Smirnov (K-5) test statistic, Dagum's model -is -accepted in_all cases
except GDR and the U.K. The {it as judged by the mean square error (MSI:Z) is ‘ajhso
very good. The mean square errors (MSE) reported in Tables 4 and 5 show an
exceptional goodness of fit for Dagum's model, i'n all-cases studied. Clearly, the
model fits the data better than the competing models, except in the case of Singh-
Maddala which performs maréinally better in some cases. It is in fact observed
that the.mean square error is several times greater for the lognormal and gamma

. models than for Dagum's model.
The mode! also predicts fl;e mean and median of the distributions within
+less-than fiye Rercent departure from the observed values. Two exceptions are,
however, Singapore 1972/73 (see Table 6) and Sri Lanka 1953. (See Table 7). In

Table 8, the model displays its ability to track the observed data to which it was

TABLE 7.-Mean and Median - Observed and Estimated Values
Using Dagum's Model, Sri Lanka, By Selected Years

Mean Income Median Income
Year -
N Percentage Percentage
Observed Estimated Difference Observed Estimated Difference
1953 169 151 10.65 114 111 2.63
1963 385 384 0.26 250 258 0.77
1973 622 613 1.45 500 499 g.20

1978/79 920 876 4.78 630 656 -4.13
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fitted, fairly accurately compared to the compeﬁng models. The ability of the
model to reproduce the sample data is demonstrated clearly by Figure 5, in which
the observed (histogram) and predicted frequencies of spending unit income
distribution of Sri Lanka for 1978/79 are illustrated. Table 9 presents the
estimated models. The Kolmogorov-Smirnov (K-S) test statistic and mean ‘square
error (MSE) are also given for ea;fsy comparison. The asymptotic critical value of
the K-S statistic is 136/¥n = 136/@ = 1.485, in percentage terms, at the five

~percent significance level.

TABLE 3.-Spending Unit Income Distribution, Sri Lanka,
1978/79 — Observed and Fitted Cumulative
Distribution Function

Fitted Curnulative Distribution Function {CDF)

Income Observed Singh- . Dagum
(in Rs.1000) CDF Lognormal Gamma Maddala Type II
<0.05 0.26 0.04 0.22 ©0.13 0.49
<0.10 0.83 0.19 1.28 0.77 1.05
<0.15 2.42 1.16 3.37 2.19 - 2.36
<0.20 4.97 3.39 6.45 4.52 4.60
<0.25 8.19 6.94 .38 7.79 ©7.82
<0.30 12.19 11.55 14.97 11.93 11.93
<(.35 16.61 16.88 20.03 16.79 16.79
"<0.40 21.64 22.60 25.39 22.15 22.15
<Q.45 27.8] 28.44 30.88 27.79 27.30
0.50 33.45 34.22 36.39 33.50 33.51
<0.60 - 44.23 45.06 47 .02 44,47 44.45
<0.70 54.09 : 54.56 56.72 Sht.15 . 2%.11
<0.80 62.34 62.60 65.20 62.26 62.21
<0.90 69.02 69.28 72.40 68.85 68.80
<1.00 7%.41 C 74,76 78.36 74.14 74.10
<l.25 83.34 84.44 . 88.69 83.19 83.21
<1.50 88.65 90.23 94.35 88.50 &%.57
<1.75 91.89 93.75 97.27 91.77 91.87
<2.00 93.86 95.91 98.71 93.39 93.99
<2.50 95.85 28.15 99.73 96.32 96.42
<3.00 97.15 99.11 99.95 97.58. 97.67
<4 .00 98.29 99.76 160.00 98.76 98.33
<5.00 98.89 99.92 100.00 99.26 99.32
<10.00 99.67 99.99 100.00 99.86 - 99.87

© ™~ 100.00 100.00 100.00 100.00 100.00
x .
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Figure 5.-Observed (Histogram) and Predicted Frequencies of Spending Unit
Income Distribution in Sri Lanka for 1978/79
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Table 9.-Spending Unit Income Distribution — Sri Lanka, 1978/79
Estimated Models (Income in Rs 1000)

Lognormal: - f(y) = exp(-(log y - u)zl 202) / (\}217 oY),
° B = -0.4306 o2 = 0.4169
MSE = 1.521 K-8 =2.301
. o i-1
Gamma: fy) = X7y exp (~Ay) / T'{e)
a=3.8108 , A= 2.7242
MSE = 11.37¢6 , K-S = 5.698
Singh-Maddala: Fly)=1-(1+ayby™©

-

"a=3.4769 , Db =2.6042 ,c = 0.9023
MSE = 0.086— y K~$ = 0.508

Dagum Type & - Fly)=(1+ Ay-ﬁ.)'s : Lo
¢ =2.4512 ,B=1.0799 , A = 0.3202
MSE = 0.114 K-S = 0.615

Dagum Type II: Fly) = @ + {1 - a1 + ay-8) 5
o =0.0039 , § = 2.4298
B =1.1380 , X = 0.3029
MSE = 0.105 K-S = 0.570




CHAPTER IV

EMPIRICAL ANALYSIS OF PERSONAL INCOME
DISTRIBUTION

This chapter covers two main aspects. Firstly it aims at measuring the
extent of income inequalities in Sri Lanka vis-a-vis some selected countries. With
a view to this comparison, it brings together data on the size distribution of income
for some selected countries, within a common framework. An attempt is also
made to determine the inter-temporal changes in income distribution in Sri Lanka.
Secondly,. a spatial corrq:>a.risonl of income inequalities in Sri Lanka is undertaken,

with a view to identifying the sources of inequalities in the distribution of income.

b

1. Extent of Income Inegualities in Sri Lanka

In Chapter I, Dagum's mode! was proposed as é mechanism to describe

the personalr distribution of income. The model is applied to the household income
distributions of some selected countries, and to the spending unit? income |
distribution in Sri Lanka, for some selected years. This section examines the

extent of income inequalities in Sri Lanka vis-3-vis the selected countries, and the

.

1 The term "spatial" is used in a broad context to include regional,
sectoral, sex-wise, age-wise and education-wise comparisons. See also footnote 1
in Chapter III.

2 Spending units are smaller groups (or subsets) within a household thaf
act as more or less independent units for spending purposes. For instance, an
employed son living with his parents can be part of the household to which his
parents belong, but his spending can be quite independent of the others'. In this
example, the son will form a different spending unit. A spending unit is either the
whole household or part of it.
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inter-temporal changes in income{inequality as reflected in annti.le shares, and
other inequality measures computed from the parametric estimates. of' Dagum's
model. Au inequality measures, summary measures, such as’ mean, rnedran, quintile
and decile shares, are, therefore, calculated using the parametric approach
discussed in the preceding chapter. The parameters of the model were estrmateq _
usihg the method of unconstraiped least squares. The estimates are obtained by an
iterative algorithm3 that locates the solution to the unco%trainedmihimization‘of'
the sum of squarecl deviations of the'_a'cjc‘ﬁa'l' from. the'.fitted values, using a
multidimensional search procedure.
Ve

Inter-Cov.mtry Comparison of Income Inequahty

In the cross~country compar:son of incomé inequality, the SII‘UCGQ of
income distribution in seven countries is examined. .. The choice of the countries -
drawn into the study was based on their politico-gocial stroc;ture, and the stage of
development. There are several difficulties associated with a study of this nature,"
the mos;c notable being the problem of compafahility of data. The data ayai!aole'
for the‘se countries are judged to be reasonably corhoarable, subject ;g-o the
variability of the deﬂnitfoqs of 1ncome—recipient units, which ire lspel‘t'o'ut in_the
footnote reference to Tab\le 10.- The c¢onclusions from the mter-country
comparison are, therefore, subject to th1s limitation. |

The data on the size drstrrbunon of mcome are available in the form of a
frequency distribution, giving (1) the total number of units with income in different
ranges, and (2) the total income in.each range. The distributions were not directly' :

comparable in their original form, because the income ranges varied from one

source to another. With a view to ensuring comparability, data were transformed
- . " -

3 See L. G. Birta, "OPTPAK; A Program for Minimization®.
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into estimates of income shares accruing to different quintiles of the population.

This was—done-using the parametric approach repofted in the preceding chapter.

The estimated nonlinear parameter values are reported in Table 10, together with

Table 10.-Estimated Parameters and Gini Ratios for
Dagum's Model, By Selected Countries?

Country Estimated Parameters
and - Gini
Year a B ; A ‘ [ Ratio
GDR 0.0007 0.3629 46.0254. 7.4665 0.206
1976 :
UK -0.0459 0.2253 176143.8969 4.9315 0.343
1975
Canada -0.0136 0.2814 659.9873 5.1930 0.307
1979 . :
USA -0.0184 0.3346 * 60.3950 3.9353% 0.357
1978 R
Singapore -0.408] 0.3585 79.590! 2.3866 0.435
1972/73
Pakistan 0.0024 2.1312 3.1933 2.4634%.  0.365
1971/72 -
Sri Lanka 0.0039 "1.1380 0.302% 2.4298 0.404
1978/79 .
a Definition of income-recipient unit and income:
GDR Households of employees, co-operative farmers and pensioners.
Household net income per month. (Income in Marks 103 )
UK i ouseholds--all types. Household cash income per week. (Income in
10) - '
Canada Families—-all types. Family income per year. (Income in Can $ 10%)
USA Families--all types. Family income per year. (Income in US § 10%)
Singapore Households—all typcg ouseholds of 2 persons or more. Household
cash income per montH. (Income in Singapore $ 102 )
Pakistan Households-all types. Household income per year. (Income in
Pakistan Rs 102) .
Sri Lanka Spending-units (dcfzncd elsewhere)--all types. Spending unit income

per month. (Income in Sri Lanka Rs 10 )
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t‘he values of the Gini ratio which were also estimated by resorting to the
parametric approach. Table 11 presents the quintile shares of income in the seven
countries, together with the shares of the lowest and top five percent.

"The results show significant differences ar;mong countries with respect to
the degreé of income inequality, u.rhich is higher in the three developing countries
than in the developed countrie;s reported in the study. Among them, the Gini ratio
is highest in Singapore followed by Sri Lanka. The results, howc-:ver, should be
interpreted with caution, as thel country data refer to diffefent time periods. For
instance, Sri Lanka reports é:x Gini ratio of 0.404 for 1978/79, compared with
Pakistan, whose Gini ratio is 0.365 for 1971/72. It can ibe seen from Table 12, that
the Gini ratio for Sri Lanka in 1973 was only 0.348. In contrast to the developing
countries, the three developed countries report lower Gini ratios in the 0.3 range.
Among the developed countries, Canada has the lowest Gini ratio {0.307) compared
to 0.357 for the USA. GDR, the only socialist country reported in the study, has
the lowes-t degree of\ overall inequality in the distribution of income. This is
clearly seen, both in tern"'xs of the Gini ratio (Table 10) and quintile shares (Table"
11).  Although these results lend support to thé Kuznets' hypothesis of greater
inequality in developing countries, the differences in inequaiityqbetwe’en the Asian
countries included in the study and the developed countries are too small to
warrant any strong conclusiods. It is indeed pertinent, in this respect, to point out
that iﬁcome inequalities are significantly lower in Asian developing countries than
in ot:er developing countries.?

The income shares presented in Table 11 further highlight the structure of

income distribution of the seven countries reported in the study. The choice of the

4 See Nanak C. Kakwani, Income Inequality and Poverty: Methods of
Estimation and Policy Applications (Oxford: Oxford University Press, 1980), pp.
388-389, wherein Kakwani reports the following average Gini ratios: Developing
coun&ries -- Africa 0.487, Asia 0.407, Latin America 0.515. Developed countries -
0.38 :
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"Table 11.-Income Shares of the Quintiles and the Lowest and
Top Five Percent, By Selected Countries

" Country ‘ : Income Shares of Quintiles

and Lowest - Top
Year 5% 1 2 3 3 b] 5%
GDR 1.50 10.06 16.09 19.83  23.u46 30.56 9,38
1976 _—
Uk * 0.72 5.42 11.90 18.23  25.20 39.25 13.36
1975 -
Canada  0.8] 6.42 13.14 18.81 24.79 36.84 12.26
1979 '
USA 0.66 5.41 11.72 17.55  24.3& 40.98 14.98
1978 : : :

n
Singapore 1.25 6.12 9.49 13.75 20.38 50.26 24.37
1972/73 '
Pakistan 1.26 7.52 11.59 15.35  20.96  44.58 19.92
1971772
Sri Lanka 0.79 5.97 10.71 15.03 21.29 47.00  21.27
1978/79 _

income shares approach calls for some explanation. The Gini ratio provides a
summary measure of inequality over the entire range of the population and as such
may be’ insensitive to the degree of inc-.;quality in particular ranges. The income
shares approach makes it possible to bring out these specific differences in the
structure of income distribution. It is seen from Table 11 that major differences
between cc->untries emerge in terms of the share of the top quintile, the top five
percent in particular. The share of the upper income groups (top quin;cile and five
percent) is distinctly larger in the developing countries than in the developed
countries. The top quintile has a share ranging from 30.56 percent in GDR to 50.26
percent in Singapore, whilst the share of the to;:; five percent ranges from 9.38

percent in GDR to 24.37 percent in Singépore.
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- With respéct to the share of the bottom income group (bottom forty
percent), the differences between the developed countries and the Asian developing
countries do not appear significant. The average income share of theﬁbot_tom forty
percent in the developed countries, amounts to about 18 percent, which is
considerably lower than the average of 26 percent f-or GDR (socialist country), but
marginally better than the average of 17 percent for the developing countries. The
iféome share of the intermediate group (third and fourth quintiles combihed) is
appreciably larger in the developed than in the developing countries, and is
relatively stable. In GDR, UK and Canada, this group receives slightly over 43
percent of t'he total Inéome, compared with 42 percent for USA. The average
income share of the intermediate group in developing countries reported in the

study is 36 percent. o
Although it does not stand out from Table T4, a closer look would reveal
that for a number of country-by-country comparisons of the distributions, the
corresponding Lorenz curves would intersect making judgement of inter-country
differences in inequality difficult. It can be seen, fér example, that a low share in
the lower -quintiles is not always associated with a high share in the higher‘
quintiles. This is clearly demonstrated by the Lorenz curves for Singapore -and Sri
Lanka. One possible explanation of this phenomenon is that' the definition of
" households in Singapore preciudes single person households -which can seriously
overestimate the share of the lower tail, whilst in Sri Lanka the distribution of
spending unit income can seriously underestimate the share of this group due to the
existence bf spending units (within iwouseholds) receiving very low income and the
differences in household size, particularly in the lower percentiie-s‘: A negative
correlation between household size and household income can overestimate
inequality in the lower tail of spending unit income distribution in Sri Lanka’ vis-&-

vis the household income distribution in Singapore. .In terms of the Gini ratio,

-~
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income inequalities are greater in Singapore than in Sri Lanka, more so in relation
to the Gini ratio reported for the comparable year in Table 12. "

It is worth noting ‘that ovérall income inequality in the developing
countries is associated with markedly larger incormne shares for upper income groups
(top quir_mtile and top five percent). These countries show high inequality in terms
of low income shares for the middle income groups, Iending support to Kuznets'?
assertion tha{ higher income inequality in developing countries is due to greater
inequality between the top and middle income groups.

In making these comparisons, it should be emphasized that disparities
reported in the study might be accentuated or weakened, if strictiy comparable
data were available. As pointed out earlier, the periods for which the data are

given, particularly those of Pakistan and Singapore, are different from the period

for Sri Lanka. Furthermore, in the case of Singapere only households of two

[S

-persons or more are included in the sample. This can introduce a significant

downward bias into the inequality estimates for that country, particularly in the
low income range. In Sri Lanka, the spending unit is the recipient-unit, not the
household. As a2 spending unit is a subset of a household, and, presumably there are
variations of spending unit income within households, it can be conjectured that
inequality of household income is even less than that of spending unit income

reported in the study.— A

Inter-Temporal Comparison of Income Inequality in Sri Lanka
Data on the distribution of spending unit income y size are available for

survey years from 1953 on. As the data are drawn from the same series of surveys,

5 See Simon Kuznets, "Quantitative Aspects of Economic Growth of
Nations: VIiI, Distribution of Income by Size", Economic Development and Cultural
Change 11 (January 1963): 1-80.
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the statistical series are directly comparable. An examination of the trends in
inequality over the last twenty-five ye:-:Lrs shows marked changes in income
inequality between'survey years. (See Table 12 and 13). The Gini ratio for the
successive éurvey years presented in Table 12 discloses that it increased by 1%
percent during the period 1953-1963, followed by a dramatic decline of 27 percent
during the subsequent intersurvey period. Income distribution during the ten yéar
period beginning in 1963, moved markedly towards greater equality both by a
significant reduction of the Gini ratio and the share received by the top quintile.
The data for 1978/79, however, disclose a reversal of this egalitarian trend,
indicative of a shift towards greater income inequality during the five years
preceding that year.

Table 12.-Estimated Parameters and Gini Ratios for
Dagum's Model, Sri Lanka, By Selected Years

Estimated Parameters

Year — Gini

a ? 8 A 8 Ratio
1953 %,  0.0071 1.2065  0.004% 2.3581 0.415
1963 0.0041 0.9931 0.0574 2.1250 0.473
1973 0.0013 1.0160 0.1325 2.8808 0.348
1578/79 £0.0039 1.1380 0.3029 2.4298 0.404

The data on income shares by quintilés, p::esented in Table 13, re-veal that
during 1963-1973 there was a significant redistribution of inc;ame in favour of the
lower and middle income groups at .the expense of the highest quinti\le. A
| reduction in inequalities was thus achieved by an across-the-board redistribution.

A sharp reversal of this trend has occurred during the five year period following
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Table 13.-Income Shares of the Quintiles and the Lowest and Top
Five Percent, Sri Lanka, By Selected Years

Income Shares of Quintiles
Year Lowest Top

5% 1 2 3 4 5> 5%

1953 0.71 375 10.49 14.79 2]1.11 47.86 22.04
1963 0.50 4.43 ‘ 9..02 13.5% 20.43 52.58 25.91
1973 1.-06 7.2] 12.13 16.33 22.05 42.28 17.48
1978/79 0.79 - 5.97 10.71 15.03 21.29 47.00 21.27

1973. All lower quintiles have lost in favour of the top quintile, which saw its
income share increase by five percentage points to 47 percent. The share of the
poorest forty percent declined' from 19.3 percent to 16.7 percent, whilst that of
the intermediate -group (fortieth to eightieth percentile) declined from 38.4
percent to 36.3 percent during the same period. An examination of income shares
received by the top five percent reveals that its share increased by as much as
2].7 percent compared to the 32.5 percent it lost in favour of the lower
percentiles during the preceding inter-survey period, 1963-1973. The poorest five
percent, which saw its income sharg more than double during the ten years
preceding 1973, experienced a 25.5 percent decline in its share dur}?ig the five year

period following 1973.

Income Inequalities amongst Spending Units and Income Receivers®
i .
There are numerous factors influencing the distribution of income

arnongst spending units. In making inter-temporal comparisons in the foregoing

6 A person who has received an income during the six months
immediately prior to the survey period is referred to as an income receiver.
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suBsection, particularly for the lower quintiles, it should be emphasized that the
data refer to spending unit income, and that at least some of the differences shown

may be a result of variations in spending unit size. It is often conjectured that
‘ there is a negative correlation between spending unit income and the size of a
spending unit, which can have an equalizing effect on spending unit income. This is
possible with 'a varying ratio of income receivers to dependents within spending
units, the lower income groups having a larger ratio. IFurtherrnore, there can be
considerable differe‘nces In income among income receivers within spending units,
which can have a strong disequalizing effect on income receivers. A priori, one
would expect greater inequalities amongst income receivers than amongst spending
"units. The pattern is discernible in Table 14, in which spending unit and income

receiver income distributions are compared. Notwithstanding, both spending unit

and income receiver income distributions show the same trend in inequalities, over

time.

The Gini ratio for income receivérs has declined by 23.2 percent during
the period 1963-1973, as compared to a; 26.%4 percent reduction of the Gini ratio for
spending units. The Gini ratio for 1978/79 compared to that in 1973 shows a 17.8
percent increase for income receivers. :I'he corresponding increase for spending
units was 16.1 percent. A closer look at the income shares of the different
q‘uintiles reveals a strong equalizing effect for spending init incdme, particularly in
the lower quintiles, at the expense of the top quintile-. For instance, in 1978/79,
the income share of the lowest quintile of income receivers was 3.84 percent
compared to the top quintile whose share was 52.2 percent. The corresponding
shares for the spending units were 6.0 pércent and 47.0 percent respectively. Thus,
the data support the hypothlesis that income inequalities are even greater when

distributions are based on individual income receivers rather than spending units (or

households).
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As can be seen in Table 14, income distribution varies according to the
definition of income-recipient unit. Furthermore, in conformity with the accepted
hypothesis, the income distribution of spending units was found to be less unequal
than that of indi.vidual income recéeivers. If a study is discerning purchasing power
differentials (or for that‘r;watter welfare differentials), the logical unit to choose
would be the spending unit since this unit appropriately measure;k income
requirements and since consumption is carried out by and for the spending unit. On
the contrary, if the purp:)sel. is to measure the capacity fo‘r income generation of
persons with different levels of education, age or sex, the logical unit is the income
receiver. As shown earlier, the distribution of individual incomes is usually less
equita;ble than that of spending gnits, mainly because, when the spending unit is
used, a number of income receivers are included in each unit, thus increasing the
income of the average unit and reducing the Qeight of low—inc-ome earners, many
of whom are éecondary earners within the spending unit. In the ensuing analysis of
sources of income inequalities, both individual and spending Uhit distributions are
presented for economic sectors. The analysis of income distribution by other

socio-economic characteristics is confined to the distribution of income receivers.

-

g
2. Sources of Income Inequalities in Sri Lanka

In this section, an attempt is made to identify f_he sources of income
inequalities in Sri Lanka. With this purpose in mind, the pattern of total income
(Y)is segmented into homogenous subgroups. Each subpopula_tionlrepresents a
particular class of income-recipient units. The classification is made according to
given socio-economic characteristics. In the present study, the population is
partitioned into economic sectors, regions, sex, age and educational level. In order
to trace the factors contributing to the observed overall inequalities,‘bbth inter-

and intra-income distribution inequality ratios for ‘various subpopulations are
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computed. A comparison is made between the years 1973 .and 1978/79, with a view
to identifying the factors that contributed to increased overall inequalities during
the period 1973-1978/79, marking a reversal of the egalitarian trend observed in
the decade preceding 1973. The purpose of the inter-spatial income inequality
comparison (the term inter-spatial is used here in its broad sense t¢0 encompass all
cross-section comparisons) that follows is to trace the disequalizing influence, be it
the result of increased differentials (distance) among subpopulations, or increased

differentials within subpopulations (intra-group effect), or both.

Inter~ and Intra-Sectoral Income Inequalities

Tables 15 and 16 summarize the intra- and inter-sectoral spending unit
income distribution in Sri Lanka. As will be readiiy noticed, the degree of income
concentration in tI‘1e urban sector substantially exceeds that in the rural and
plantation sectors. Table 15 shows higher Gini ratios in urban than in. rural or
plantation sectors. The data for 1978/79 reveal that the top.ﬁve percent of the
spending units in the urban sector controls about a fourth of the total income in
that sector, whilst the top quintile controls slightly over one half of the total
income. In the same year, the poorest forty percent received only about
15 percent of the total income. The share of the intermediate group (fortieth to
eightieth percentile} was 35 percent. The scenario emerging from the rural and
plantation sectors is quite different. The Gini ratio is lowest in the plantation
sector. A closer look at income shares reveals that income is more equitably
distributed in that sector than in the urban sector and rural sector. The Gini ratio
for the rural sector is 0.396 compared to the global estimate of 0.404. The income
share of the highest income group in the rural sector is significantly larger than the

share of the same group in the plantation sector, but is smaller than that of the

urban sector.
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As regards the inter-income distribution inequalities, (see 'fable 16), mean
income in the urban sector substantially exceeds that in the rural and plantation
sectors. In terms of the mean income differentials, the urban sector is, again, the’
most affluent sector, followed by the rural sector. The economic distance ratios
corresponding 10 thé binary combinatons of sectors reporte& in Table 16 give a
measurelof degree of affluence of each sector vis-a-vis the other_sectors. It_ is
evident from the results that the inter-income distribution il;nequa.lity between

urban and plantation is significantly greater than that between urban and rural or

rural and plantation.

»

Table 16.~Economic Distance Ratio (D) and Mean Monthly Income
of Spending Units, 1973 and 1978/79, By Sectors

1973 1978/79
Economic Distance Mean Economic Distance Mean
Rural Plantation Income Rural Plantation Income

Urban 0.414  0.489 394  0.298 0.508 108}
 Rural 0.073 288 0.227 835
Plantation 275 . 711

Turning to between year comparisons of income inequalities, all the
summary measures indicate that by 1978/79 the distributions in both urban and
rural sectors had become more unequal, although the rural sector was s.tiIl
relatively less unequal than the urban sector. The Gini ratio in the rural sector
rose by 18.3 percent comparéd to a 16.3 percent increase in the urban sector. The
Gini ratio for the plantation sector was stable over the 1973-1978/79 périod. The
most striking features of the detailed income shares in Table 15 (see also Table 17

for comparative changes) are, first, the magnitude of the changes in both the



i
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urban and rural sectors, and second the stability‘ of the income shares in the
plantation séétor.‘ The inequalities in the intermediate group. (third and fourth
quintiles combined) appear to have increased the most. The income s}}are of this

group in 1973 ranged between 37.5 percent for the urban sector to 39.3percent in

the plantation sector. The share df the rural sector was comparable to that in the

plantation sector. By 1978/79, the share in the urban and rural sectdrs had falien

_io 34.5 percent and-36.8 percent respectively, while that in the plantation sector

*®

~ was relatively stable at 39.7 perceht. In percentage terms, however, the lowest

income groups in the urban and rural sectors appear to have lost the most ground as
revealed by Table 17. So, to summarize, a sharp reversal of the egalitarian trend

achieved by an across-the-board redistribution in the 1960's, had occurred over the

period 1973-1978/79.

Table 17.-Improvement in Income Shares, 1978/79 over 1973,
for Spending Units, By Sectors

1978/79 Income Share as a Percentage of 1973 Share

Quintile/ ~ Whole
. "-Percentile : Urban Rural P_l_‘antation Country
‘Lowest 5% - . 80.72 76.92 108.77 79.00
First 82.71 81.89 97.42 83.50
'Second 85.97 87.22 99.18 88.22
Third £9.2¢ $91.39 100.76 92.15
Fourth ' 94.05 96.59 101.36 = 96.68
Fifth. - S 112,37 . 112.52 99.74 110.90

Top 5% 125.56 124.27 98.08 120.99

As regards the between year changes in inter-income distribution

inequalities, by 1978/79 the economic distance ratio between the urban and rural
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sectors had diminished substantially, while that betwee.n the urban and plantation
sectors had increased. The distance between the rural and plantation sectors had
experienced a more than three-fold increase (from 0.07 té 0.23). The rural sector
recorded almost a three-fold increase in its mean income, compared tor the urban
sector whose mean income rose by 174 percent. The corresponding increase in the
plantation sector was only 160 percent.
As discussed earlier, the shape of income distributi‘on is influenced by the
definition of the r’&iﬁent.—unit. This is'_.clearly seen in the comparison of the
dxstnbunon of income receivers (Tables 18 and 19) with that of the spending umts
presented in Tables 15 and 16. Although the pattern of income distribution ampng
income receivers is the same as with spending unrts, income inequalities among the
former are- accentuated. An ex.ception to the rule is the urban sector which
records a lower Gini ratio for .inéome receivers than for spendir?g units (in" 1973).
As regards between-year comparisons, intra-income inequalities have increased
- both in the urban and rural sectors in\conformity with the trends observed in the
spending unit income distribution. The plantation sector, however, shows a
reduction in inequality i_n the distribution of income among income receivers as"
' compar_ed to the disequalizing‘trend observed for spending unit income distribution
1n that sector. The economic distaﬁce ratios presénted in Table 19 are greater
than those for spendmg umts, with the exception of the distance between urban and
rural sectors in 1973. The economic distance ratios reported for 1978/79 are more
" or less of the sarhe order of magnitude as those reported for 1973.- Hence, the
between-year changes are not as significant as they were for the spending units.
The r;{agnifude of the economic distance ratios for spending units and income
receivers points to the fact that inter-income distribution inequalities a;'e greater
for income receivers than for sbendmg units. )

The fitted sectoral spending unit income distributions for 1978/79 are

) shown in Figure 6.
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Table 19.-Economic Distance Ratio (D) and Mean Montlﬂylm:’o{e of
Income Receivers, 1973 and 1978/79, By Sectors

__/ & 1973 - ) 1978/79 °
Economic Distance Mean Economic Distance Mean
Rural Plantation Income Rural Plantation Income

-

Urban, 0.375  '0.908 307 0.317 0.857 778
Rural 0.795 228 0.706 573
Plantation 111 294

Regional Income Inequalities

_A frgquently important aspect of a country's overall income distribution—
at a point'fof- time and ov.ér time—is the distribution among and within regions. A
considerable v.ariation in income levels within and between regions does exist, and
2 study on inter- and intra-regional inequalities at a given point of time provides a
useful input into the analysis of overall ir;équalities. Furthermore, the evidence as
to how ;hes;/inequalities have been changing over the years helps to identify the
factors that have contributed to changes in overall inequalities. The informaﬁon
on regional inequalities also provides a useful input into the analysis that should
unde.rlie regional policy.

Tables 20 and 21 present intra- and inter-regional? income"'distribution,

for 1973 and 1978/79. A broad generalization emerging from the data is that both

-

7 The country is divided into five principal zones. Zone | comprises the
maritime districts in the Western and Southern provinces (excluding the metropolis
of Colombo). Zone 2 and Zone 3 comprise the dry zone districts in the Soth, North,
North-Central and Eastern provinces. The division of the dry zone into Zone 2 and
Zone 3 is based on ethnicity, Zone 2 comprising mainly the .majority community
(Sinhalese) and Zone 3 comprising minorities (Tamils and Moors). Zone &4 consists
of plantation districts in the central part of the country. Zone 5 consists of the
metropolis of Colombo. )
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inter- and intra-regional inequalities were lower in 1973 than in 1978/79. Lending
support to the hypothesis® that inequalities are greater in urban areas than
elsewhere, Zone 5 which includes the metropolis of Colombo, records the highest
Gini ratio in 1978/79. It is often claimed that urbar_'n/rura.l/plantation differentials

may have ramifications on regional inequalities. It was shown earlier that a

substantial gap in mean income between sectors exists, and income inequality in

the urban sector is highest. As differences in the proportion of rural, urban, and
‘plantation populations in different regions do exist, this means that some regional
differences merely reflect differences in the rural, urban and plantation weights of
each region. This clearly is the case with Zone & whic}; has a si;eable plantation

pbpulation with relatively low mean income compared to the urban and rural

population in that region. The high Gini ratio réported for Zone 4 may be the

. result of these differences. Zone 2, which ha‘d a Gini ratio of 0.34 in 1973, records
a 51.2 percent increase in its Gini over the 1973-1978/79 period. Zone | records
the lowest Gini ratio for 1978/79. :

A disequalizing regional trend is discernible in Tables 20 and 21. Although
the data show no simple pattern, ;:here appears to be some tendency towards an
1ncfease of both inter- and intra-regional differences, over time. Paradoxically,
both Zone 2 and‘ Zone 3, two regions that are predominantly rural, record the
highest percentage increase in the Gini ratio. Zone | records the lov:rest
_ percentage increase in the Gini ratio, showing greater socio-economic stability.

As regards 1nterfregional disparities, the moslt significant feature is the

substantial increase in the economic distance ratio between Zone 5 and the other

8 See William Loehr, "Economic Underdevelopment and Income
Distribution: A .Survey of Literature", in Economic Development, Poverty, and
Income Distribution, ed. William Loehr and John P. Powelson (Boulder, Colorado:
Westview Press, 1977), p. 19. “\

_—
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zones. The disparities between Zone 1, Zone 2 and Zone 3, as revealed by
economic distance ratios, are relatively small. The economic distance ratios
*between Zone- 4 and the other regions (with. the exception of Zone 5) have

. diminished.

[}
S

The overall pict;.lre suggests that the increase in global inequalities is
mostly a redult of the increase of intra-regional inequalities. A noteworthy aspect
of inter-regional disparities, is the substantial increase of the econ:riic distance
ratio of Zone 5 vis-a-vis the other regions. The mean income of tiﬁs region almost
guadrupled during the 1973-1978/79 peri‘od, compared to ‘Zone I, whose mean

income rose only by 137 percent. The mégni'cude of these ,changes in regional

 inequalities warrants further investigation, which will be undertaken in Chapter V.,

N
Table 20.-Gini Ratio for Income Receivers, 1973
and 1978/79, By Regions

Region 1973 - _ 1978/79%

/
Zone | ' 0.413 C 036 (7.8)

‘ -\.‘ .
Zone 2 0.342 0.517 (51,2)
Zone 3 B 0.320 0.463 (44.7)
Zone 4 0.413 _ T 0.475 (15.0)
Zone 5 0.406 ... . 0.571 (40.6)

a The figures in parentheses represent the percentage increase of the Gini
ratio over 1973. @
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Income Inequalities by Sex *

The Gini ratios for male and female income receivers are reported in
Table 22. Incprne tends to be more unequally distributed among females than
among males. . This conjecture is supported by the data reported in the study.
Howe»;er, the Gini ratio for females has declined by 4.7 percent over the 1973-
1578/79 period, indicating a reduction of inequalities within that group. During the
same period, inequalities amongst males have increased by 25.1 percent. There are
also persistent income differentials between males and females. In 1973 the mean
monthly ipcome of males was more than double that for females (see Table 23).
The economic distance ratio was 0.602. By 1978/79, male-female income
differentials have declined as reflected in the reduction of the economic distance
ratio by 9.5 percent. In spite of this decline, the mean monthly income of a female

was only 56 percent of the mean male income,

Table 22.-Gini Ratio for Income Receivers, 1973 and
1978/79, By Sex

Sex | 1973 1978/79
Male , 0.362 _ 0.453

Female ) _ 0.513 0.489

As males comprise 70 percent of all income receivers, the increase in
inequality within this group has a great impact on global .inequallties.
Furthermore, considering the magnitudes of the percentage changes in intra-
income inequalities, the effect of the disequalizing trend among males more than

outweighed the equalizing trend observed among fermnales.
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Table 23.-Economic Distance Ratio (D) and Mean Monthly Income -

of Income Receivers, 1973 and 1978/79, By Sex 2
1973 1978/79
Economic Economic
Distance Mean Distance Mean -
Females Income Females Income
Males  0.602 257 0.545 678
Females - 142 379

Income Inequalities by Age

It is frequeﬁﬂy claimed that part of overall income inequality is due to
the effect of the age-income profile. This clearly is the case in a country
undergoing r:;id demographic transition. The conjecture is the subject of inquiry

in this subsection. Tables 24-26 present data on inter- and intra-income

distribution inequalities for different age groups. Table 24 indicates that intra-age

Table 24.-Gini Ratio for Income Receivers, 1973 and
1978/79, By Age

~ Age (Years) | 1973 1978/79%
14-18 0.351 0.355 (1.1)
19-25 0.436 0.416 (-4.6)
26-35 0.372 0.422 (13.4)
36-45 0.363 - 0.438 (20.7)
46-55 ' 0.371 0.440 (18.6)
> 55 . . 0.4z 0.503 (13.6)

a The figures in parentheses represent the percentage increase of the .
Gini ratio over 1973.
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group income inequalities in 1973 were in the 0.3 range except in the ca;se of 19-25
and over 55 years age groups. A sharp incCrease in intra-age group inequalities is
shown for all age groups over 25 years, over the 1973-1978/79 period. The 19-25
years age group shows a decline in inequality, while inequalit‘y is almost invariant
in the 14-18 years age group. Inequality within the over 55 years age group

remains high, and in 1978/79 this age group reports the highest Gini ratio.

Table 25.-Economic Distance Ratio (D) and Mean Monthly Income
of Income Receivers, 1973, By Age

Economic Distance Mean

19-25  26-35 36-45 46-55 >55 Income

14-18 0.687 0.744 0.787 0.810 0.806 83
19-25 0.481 . 0.621 0.661  0.558 144
26-35 0.282 0.350 0.216 209
36-45 0.093 0.055 263
46-55 - : 0.141 281
>55 | 251

The inter-income distribution inequalities reported in Tables 25 and 26
aptly demonstrate the effect of the age-income prc;file. An increasing pattern of
mean income is discernible. The economic distance ratios between the dominant
age group (26-35 compnsmg 26 percent of all income recewers) and the other age
groups appear to have changed marginally, over the years. The economic distance
ratio estimates for the 14-18 age group indicate a persistent gap between that age
group and others. Notwithstanding, there has been a significant reduction in its

economic distance ratios, over the years. The economic distance ratios of the

-
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most affluent age group in 1978/79 (over 55 years) vis-a-vis the other age groups
(with the éxception of the 14-18 and 46-55 years age groups) have increased:
significantly. The 46-55 age group saw a closing of disparities with the over 55 age

group, and by 1978/79 the degree of affluence in the two age groups was almost the

same.
Table 26.-Economic Distance Ratio (D) and Mean Monthly Income
of Income Receivers, 1978/79, By Age

Economic Distance . Mean

19-25 26-35 - 3645 46-55 >55_ Income
14-18 0.576 0.807 - 0.838 0.860 0.865 181
19-25 0.579° 0.728 0.790 0.777 319
26-35 ' 0.252 0.358 0.343 549
36-45 ' : 0.112 0.110 685
46-55 0.005 755
> 55 . . 759

-

'I'h.e effect of the age-income profile on the over;all inequalities at a point
of time comes into play via the age-income differentials (measured by the
economic distance ratio) and the composition of the population. Besides the effect
of age-income profiles, differences within age groups also contribute to overall
inequality. The precise effect of inter- and intra- components on overall
inequality, however, depends on the age structure of the population (population
.pyramid). Changes in overall inequalities are, therefore, the result of changes in
the inter- and intra-income inequalities and changes in the structure of the

population. As the age sttucture of the.income receijver population reveals
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relatively young composition (see Table 27), inequalities within younger age groups

have .a greater impact on overall inequality than do.‘those within older groups.
| Table 27 reveals that as Jmuch as half the income receiver population is below 36
years of age, compared to 15 percent in the oldest age category (over 55 years).
An overwew of mter-mcom?dxstnbunon inequalities among different age groups
does not provide conclusive evidence as to the effect of changes in the economic
distance ratio on overall inequality. Intra-age group inequalities, particularly, in
all age groups over 25 years, have increased substantially, wi;i(:h may have a

significant impact on overall inequality.

Table 27 -~Composition of the Income Receiver Populatmn
1973 and 1978/79, By-Age

Age (Years) 1973 1978/79
14-18 3.50 5.32
19-25 - 15.26 16.92
26-35 ©25.38 26.04
%645 .03 . 21.28
46-55 | 15.45 15.71
> 55 16.28 16.73

All Age Groups . 100.00 . 100.00

Income Inequalities by Educational Level

A good predictor of a persoQ's income level, particularly his or her
earnings, is his or her educational attainment. This variable is known to explain a
good part of income inequality. As suggested in Chapter I, unequal distribution of

investment in human capital is, perhaps, one of the most important causes of the
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dispersion éf, income. This conjecture is the domain of inquiry in Chapter V. The
brief analysis that follows is a prelude to the detailed inquiry envisage&.

The differentials within and between educational levels are summarized in
Tables 28-30. The data reveal clearly the familiar tendency for income to increase
with education (see Tables 29 and 30). Notwithstanding, there are considerable
inequalit?es within educational levels, as shown in Table 28. These variations in
income within educational categories are a major part of total inequality, and may
be attributable to the existence of pronounced age-income profiles and a host of
other factors. These other factors include_ differences in ability, inter-regional,

inter-sectoral differences and the male-female income differentials discussed

earlier.
‘Table 28.-Gini Ratio for Income Receivers, 1973 and 1978/79,
' By Educational Level

Educational Level 1973 1578/79%
No Schooling ‘ 0.419 0.438 ( 4.5)
Primary 0.364 0.459 (26.1)
Secondary 0.367 ‘ 0.460 (25.3)
GCE (Ord. Level)® 0.339 0.415 (22.4)
GCE (Adv. Level) < 0.426 0.432 ( 1.4)
University Degree = 0.325 0.513 (57.8)

a The figures in parentheses represent the percentage increase of the
Gini ratio over 1973. '

b General Certificate of Education (Ordinary Level), taken at the end of
the tenth year.

C Géneral Certificate of Education (Advanced Level), taken at the end of
~ the twelfth year.
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In 1978/79, university graduates.record the highest Gini ratio of 0.513.
This group, mmdentally, reports the highest percentage increase of Gini ratxo, over
1973 as well. All other groups have lower Gini ratios than the global average and
are in the 0.4 range. Besides university graduates, the persons ‘whose formal .
"education ended before the sixth grade (primary), tenth grade (secondary) and those
wﬁe have completed grade 10 (GCE Ord. level) recora significant increases in the

Gini ratio over the 1973-1978/79 period.
\
. T — \ -
Table 29.-Economic Distance Ratio (D) and Mean Monthly Income

of Income Receivers, 1973, By Educational Level

Economic Distance
GCE GCE University Mean
Primary Secondary (Ord. level)(Adv. level) Degree Income

No Schooling | 0.358 ~ 0.568 0.704 0.815 0.930 149
Primary 0.353 0.632 0.733  ~ 0.888 201
Secondary . ' | 0.402 0.567 0.787 266
GCE (Ord. level) C 0.157  0.653 361
. GCE (Adv. level) 0.487 ~ . 564
University Degree  ~ : , 335

A closer look at the inter-income distribut_ion' inequality ratios reveals
that except for the university graduates who have become more affluent with
respect to all other categories (a‘s reflected in the increase of its 'economic
distance- ratio in relation to ali other grOupsj, the‘remaining groups show an’
equalizing trend. Two _miner exceptions are, however, the economic distance
ratios between "no schooling and:primary", and between "no schooling and. G_CE

(Ord. level)', which have increased marginally. - The economic distance_ratio
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between those who have obtéined the dCE (Ordinary level) diploma and those who
have obtained the GCE (Advanced level) dxploma shows a significant’ reduction
fr_om 0.557 to 0. 059. In 1978/79, of the fifteen binary combmanons for which the
econc;mic distance ratio is 'calculated, 10 show values greater than 0.5, pointing to
‘the fact that significant income differentials do exist between educ_:ati\b{'\al levels. -
' ‘ }

Table 30.—E.conomi‘cJDistance Ratio (D 1) and Mean Monthly Income
of Income eceivers, 1978/79, By Educational Level

Economic Distance i
GCE GCE _ University Mean
Primary Secondary (Ord. level){Adv. level) Degree  Income

No Schooling 0.382 0.562 0.764 0.749 0.972 352
Primary 0.225 0.543 0.559  0.909 503
Secondary | ' 0.366 0.402 0.806 620

_ GCE (Ord. level) - 0.059 - 0.630 872
GCE (Adv. level) . 0.570 916
University Degree . 1791

An overviev} of changes in inter- and intra-income inequalities suggests
that economic distance ratios have not increased much. Although, tlﬁ: economic
distance ratios between university graduates and other categories have increased,
. this ca’_cegory comprises only one percent of all income receivers. In a number of
cases the economié cc,iistance ratio has decreased, which has an equalizing tendency
on ov;erall inequality. Income inequalities within different educational levels
(measured by the Gini ratio} have increased significantly. The'se results have clear

implications for the disequalizing trend in overall inequality" observed over the

1973-1978/79 period.
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CAUSES OF INCOME INEQUALITIES IN SRI LANKA

_ Conventional wisdom proclaims that more education has been an
ega.litaﬁa'n“‘for;e in many countries. ~ Empirical work has been attempted
elsewhere, notably in the United States, which lends support to this hypothesis.
Yet surprisingly little empirical knowledge exists about this QUestiori in the.
de_vélopihg countries. On this score Sri Lanka is no exception. Despite the
disequalizing trend in income distribution observed in the recent past, Sri Lanka's
income distribution has shown an egalitarian trend since the 1960's. The country's
income inequalities are still low by developing countries’ standards. In the
background of this scenario is Sri Lanka's universal free-education scheme which
‘appears to have brought about a relatively equal distribution of human capital, over
the years. Given the pretr'ni‘ thatounequal distribution of human capital is one of
the most important causes & disparities in earnings, and considering the fact that
in 5ri Lanka 78.7 percent of the total personal income consists of earnings, the
distribution of human capital has far-reaching implications for the overall
inequali.ty in the distribution of income. The present chapter embodies an inquir};r
_into this aspect of Sri Lanka's i_ncome distribution. |

Education is frequently presented as an important determinant of
distribution patterns. Over the past two decades, the "ht::man capital" schoo! has
emerged with the proposition that differences in education are a-a prime explanation
of differences in income. Viewed as a hypothesis, amenable to empirical

e-{ar‘nination, this proposition states that a generalized earnings function can

account for all of the human capital components, namely, schooling and higher
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educanon, post-school and also pre-school attainments, and other forms of human
cap1ta1 Such 2 funcnon would explain most of the distribution of personal income
ina gu/en country at a specific .point in time, and its inter-temporal and mter-
spatial changes. Considered a milestone in tﬁe evolution of distribution theor;r, the

human' capital approach has its roots in the work of Jacob Miincer,1 Gary S.
| BeckerZ and Barry R. Chiswitk.3 Their studies rely on im}estm_ent in human capital
as the leéding single cause from which many of the observed regularities in
ea.r,m.qgs data are derived. Mincer# finds that in the United States, one-half of the

chspers;on of earnmgs among male workers (adjusted for length of work year) is

explained by different levels of formal schooling, experience, and on-the-job

training,

1. The Human Capital Approach to Income Distribution

The Schooling Model

Mincer, Becker and Chiswick considered a model in which individuals
invest in themselves by undergoing training (schooling). During the time devoted to
schooling their earnings arel zero. All schooling costs are viewed by the individua.l
as time costs. The model takes the length of schooling as the basic source of
hf:terogeneity of earnings. Schooling raises,productivitsr, but the time spent in

schooling necessitates postpgnement of earnings to a later age. Individuals

undertake various amounts of schooling in the expectation that their future

1 Jacob Mincer, "Investment in Human Capital", pp. 281-302.
2 Gary S. Becker, "Human Capital and Distribution of Income".

3 Gary S. Becker and Barry R. Chiswick, "Education and Earnings", pp.
358-369.

4 Jacob Mincer, "Progress in Human Capital Analyses of the Distribution
of Earnings", in The Personal Distribution of Incomes, ed. A. B. Atkinson (London:
George Allen and Unwin, 1976), pp. 136-192.

—
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earning-s will be suificiently large to compensate for the cost of schooling. They
are, therefore, assumed to maximize the present value of their expected future
earnings streams, subject to the usual assumptions of competitive equilibrium, such
as the absence of capital market imperfections. Under these conditions,
equilibrium occurs when. the present values of future earnings streams are

equalized at the time schooling begins.

Let Yg < income per unit of time of a person wiéh s years of schooling,
Vs = present value at the start of schooling, of earnings stream y o
r =rate of dise)ount,
and T = econémic life span, assumed to be same for all individuals. T is
defined as the length of the schooling period plus the length of the

earning period. -
Then, using continuous discounting, the present value VS is obtained as:

i -rs 1-S _. -1 - (T-5
(5.1.1) Vo=e rs Oj'e nys dt=rte 1-53,'5(1 -e (T s))

b ey

Now; in equilibrium, according to the sirong assumptions of the neoclassical school,

Vs is the same for all s. Suppose there is an occupation which requires no

education. Putting s = 0 in (5.1.1),
-1 =T

Eqﬁilibrium occurs when Vg = Vo e,

(5.1.3) TSy (1- e(T-s)y _ yo(l-eT T

)
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Rearranging (5.1.3):

Pl

v

(5-1.4) (ys / yo) = em(l - e-rT) / 1 - e-r('l'_s))

3

As a first order approximation, the right hand side of the expression (5.1.4)

—

approaches ™ if T - s is large. .-

-
»

(5.1.5)  (y, / y;))'_-e“?

Taking logarithm of (5.1.5)
(5.1.6) log yg=logyy+rs

In (5.1.6), r stands for the market discount rate or for the internal rate of return on
the differential investment which it must equal. If ;he competitive assumptions
are relaxed, internal rates of return cannot be equated with the market rate of
interest and geﬁerally differ among individuals. 'I;he equation (5.1.6) can remain
valid, however, with r interpreted as a group average internal rate of return on
schooling, while individual differences in r are considered random and compounded
in the statistical residt;.lal.

.The expression in (5.1.6) describes a cause-and-effect relationéhip, which
has a theoretical foundation. It follows from (5.1.6) that the distribution of
earnings depends on the distribution of education. For example if education is
normally distributecf, then the logarithm of earnings will be normally distributed; or
in other words a normal distribution of education results in a lognormal distribution
of income. Of particular interest here is the irnplicatio.n of (5.1.6) that both the

skewness of the distribution and ‘the degree of dispersion of earnings will be
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greater, the greater the dispersion in years of schooling;. Indeed, a positive
~ skewness of earnings cannot be avoided given that the observed distribution of
schooling is skewed in the positive direction. Furthermore, both dispersion and
skewness will be larger when the rate of return is higher. Thus, if education is
unequally distributed and the rate of retufn in the economy is high, a high'degr-ee

of concentration of earnings is o be expected. o
Returning to (5.1-.6) in which r represents’ the average rate of return ;:m
schooling for the group or population, and placing deviations from this population
average, in the residual U, the equatio;l reads as: | _ ’ S

<

(5.1.7) logy =logyy+rs+U

p

Regression estimate of the rate of return is obtained via equation (5.1.7) by

regressing the natural logarithm of earningé on years of schooling completed:
B

(5.1.8) - logy =g y,) +Ps + U

where  and (log yo) are the least-square linear regression estimates of the avérage
rate of l;eturn on schooling and the logarithm of zero schooling level of earnings
respectively. U is the residual. The implications for inequality are shown by
taking the variance of both sides of the regressior:\equat.ion (5.1.7%

Vs

(5.1.9)  olog y) = r26%(s) + 64(U)

The product (rzoz(s)) is called the education component of earnings inequality. The
variance of the logarithm of earnings (earnings-power) is dimensionless and can be

compared inter-temporally and inter-spatially. The variance of schooling, 02.(5) is
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not without dimensiop; hence the value of the index is sensitive to the definition of
the numeraire. Besides, it is also dependent 61’1 the level of schooling. .It is
customary to undertake comparisons in terms of the educa_tiqn component which is
’ dimer;sionless. In the present study, the conclusions as ‘to ’the relationship between

schooling inequality and earnings inequality are reached using the coefficient of

variation of schoolihg given by:

(5.1.10) CV(s)=ofs) / y, -

corresponding to the following specification of (5.1.7),

(5.1.11) log yg=logyg + r(s/u) + U

whereigu and ofs), are the mean and the staﬁdard deviation of the distribution of
schooling. Thus, the étudy of the implications for inequality within (otherwise)
homogenous groups is based on the variance of earnings-power and the coefficient
of variation of schooling. An indirect approach is used to determine the effect of
inter-group inequalities in education, on inter-earnings distribution inequalities, by
recourse to the fundamental human capital identity:

f

(5.1.12) y =y, +rH,

y representing the earning capacity of a typical indi\\fld'ual, as the sum of the base
earnings which he would receive without investing in human capital plus the returns
on his previous investments in human capital. yb and r for each subpopulation are

obtained as regression estimates in (5.1.8). Mean years of schooling completed is a
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gbod proxy for H in each cell. The inequalities in the distribution of education
between groups, can thus be ascertained by a comparison of these three variables.

Validation Process of the Model

Y

The schooling model in (5.1.6) has a theoretical foundat‘ion. The logical
implications Jof the theory were discussed. The next step is to determine whether
the model provides a good fit to the data.‘ The conventional goodness of fit
statistic, the coefficient of determination R2 hgs been used hitherto, as a measure .
of explanatory power of the model. The present study proposes a test criterion
which uses the information in the/data set to determine whether the data confirm
the specification of the r:-wdel (5.1.6) or some other functional form. The }Surpose
of the test is to ascertain whether the model has a sound empirical foundation in a
given situation, notwithstanding prier 'cons,iderations of its theoretical validity.
The test is a logical corisequence of an analysis of transformations due to G. E. P.
Box and D. R. Cox.”

Box and Cox ;ontend thaté in regression studies, it is sometimes necessary
to take an entirely empirical- approach to the choice of a relation. The situation is
slightly different, however, when prior reasoning (theory) as to the nature of the
functional form e?(ists. Here,-it is custofnary for the model user to treat his model
as the null hypothesis and test its validity against alternative parametric
representations. The Box-Cox analysis is concerned with a parametric famil-y of
transformations from y to y( ) , the parameter ) definmg a particular
transformation. It can be shown that -t'he model r;presented by (5.1.6) is a

particular case of the parametric family proposed by Box:and Cox. The test

criterion proposed in the present study examines whether the value of ) for the

5 G. E. P. Box and D. R. Cox, "An Analysis of Transformations”, Journal
of Royal Statistical Society, Series B, 26 (1964): 211-243.

»
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. particular case in (5.1.6) is supported by the data set, at a specified significance
level. e , | " ' L
. In their analysis, Box and Cox considered th‘e parame.tric family of
:(3)

- transformations from y to y°’, where y_(A) is a monotonic function of 'y over the

admissible range, given by:
5.1.13) yM =P o1/

Suppose the vector of observations on the d‘ependent‘ variable is
Y= (yl"y? “eey yn); the | transformed reng'é,.ssipn. model with y; > 0,‘
ied{l,2,...,n}is given by: o
(5.1.18) (f;-1)/1=8+ BoXgy + -+ ot BXys + Uy
where B's and A are L;nknown parameters, the x's are observations on explanatory
variables, and Ui is the ith error term. They assume that for some unknown value
of A the transformed observations )Sin, ie{l, 2 ..., n} satisfy the standard
assumptions ﬁf_ the normal multiple regression mode_l; that is, they are normally and
independently distributed with constant variance 02 Thus, b)é assumption, for some
value §f A a transiormation on the dependent variable is assumed (a) to induce
nérmality, (b) to stabilize the variance, and (c) to induce simplicity of structure in
the sense that:

:
e ' .

(5.1.15) E((;ﬁ DA X xg) =By 4 Byt o By
1s a simple function of the 8's and x's. The particular transformation in (5.1.13) has

the following properties: For A = |, ()/\i - /A= y; - 1, and the model (5.1.14) is
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linear in the y.. For A+ 0, lim (f} - 1)/ A = log ¥;» and thus the model in (5.1.14)
has log.yi as the dependent variable. For other values of A, powers of Y; appear as
the dependent variable. Since X is an unknown paramét.er, it will have to be
estimated along with the other unknown pararrieters, the B's and g. The most
. desirable property of this -transformation is that information in the data is used to
determine the ‘appropriate transformation for the dependent variable., The
estimation problem can be soived by using the maximum likelihood (ML) method.

In matrix notation (5.1.1%4) can be written as:

5..16) y¥=xg+,

(A)

where y’ is a column vector ¢f transformed observations; X is an n x k matrix,

with rank k, of given observations on k - 1 explanatory variables; and U is a column
vector of error terms. The joint p-robability density fL'mction for the transformed
observationis, and hence the lik\elihood in relation to the original observatigans, is
obtained by mﬁltiplying the norral density b)‘r the Jacobian of the transformation.
The likelihood 1 (A, B, o l'y) is thus: |

o ¢+

(5.1.17) 10, 8, %] y) = exp{-G/N - x8Y (v - x8) /- 2683335 y(2m{L/ 2P .

where
o) .
n ay.
5.1.18) I(;ly) = T ==i—
( ) Iy =l 13y
Cay \
and since 2 ; =Y, "7, it can be shown that:

1

(5.1.19) 30y y) = (T y -t 2P0
i=1"1
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-.l/n

. ,n
where y= ('Hlyi) s the geometric mean of the y's.
i=

J(X; y) > 0, since by assumption y; > 0,iedl, 2 ..., r{}. The log likelihood

function is obtained by letting L = log |

(5.1.20) L= constant + l<.3g J-(/2) log o - (yu) - XB) (ym - XB) / 262

—

On differentiating with respect to 8 and 02 to obtain‘the maximum likelihood

estimates@ andé%

(5.1.21) B() = (x'xrlx'y(k)

L

and
(5.1.22) &0 = M =38 ™ - 5@y / n

If A were known, (5.1.21) and (5.1.22) could be computed and would be’ ML
estimates. However, since X is assumed to be unknown, (5.1.21) and (5.1.22) are

()

substituted in (5.1.20) to obtain the maximized log likelihood function, L max

which is given by:
(5.1.23) Lmax(l) = constant + log J - (n/2) Iogdz_

Substityting (5.1.19) in (5.1.23)

: n
(5.1.24) Lmax(k) = constant + wifllog y; - (n/2) logdz(l)
N A

LY
]
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Lmax(A) in (5.1.24) is evaluated for various values of A and plotted. The value s SaY
X for which (5.1.24) attains its maximal value, is the ML ‘estimate for A. Then
(5.1.21) and (5.1.22), evalﬁated at A =X are ML estimates for 8 and 02, respectively,
Inferences about the par.ameters can be made using 'la'r'ge-sarnple maximum
likelihood 'the§ry. This approach leads directly to point esfimate

. parameters (as discﬁssed above) and to approximate tests and confidence intervals
based on-. the chi-squared (xz) distribution. The theory stipulates that
2[Lma'x(f)- L mame is approximately distributed 4&s xz with one degree of
freedom. The approximate 100(1 - o) percent confidence interval can be
constructed from: -

AN

(5.1.25) L (-1 __ &)< (/2%

where a is the significance level.

The test has the capability of analysing a general family of earnings
_ functions with several explanatory variables, such as schooling, experience, and for.
each-given combination of explanatory variables, drifferent functional forms. The
schooling model in (5.1.6) is a particular case of the general family (5.1.14), when
x21=Si,xri=0,Vr>2,andl=b. |

The proposed test criterion is applied in the analysis of earnings functions.
The dependent variable is earnings a:;:d years of schooling completed is the
explanatory variable. Table 3] gives point estimates and confidence intervals for
lambda (1), the parameter of transformation. The analysis points to an optimal
value of X = 0.04, for 1953. The graph of maximized likelihood . gives an
approximate 95 percent confidence interval for A extending from -0.0I to 0.09.
' The semi-log transformation which has a natural appeal for the analrysis of

earnings, since it is open to a simple interpretation in terms of internal rate of

A Y
.
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Table 31.-Test Criterion for Model Specification, Point Estimates
and Confidence Intervals for Lambda, By Selected Years

_ Value of Lambda
Year " Point Estimate: Confidence Interval
1953 “ 0.04 | (-0.01, 0.09)
1963 -0.38 (-0.78, 0.02)
1973 0.5 (-1.01, -0.11)
1978/79 -0.36 _ (-1.04, 0.32)

return, is in fact supported by data. The coefficient of determination (Rz) for

Bl

transformed observations in Table 32 further confirms this evidence. As regards .

-

the other years, the value of A correspondingtto the schooling model, _namely, A=0,

Table 32.-Coefficient of Determination (R%) for
Transformed Observations for Some Selected
Values of Lambda, By Selected Years

-

Coefficierit of Determination (Rz)

Lambda

1953 - 1963 1973 1978179
-1.50 0.368 ©0.926 - 0.931 " 0.928
~1.00 0.926 0.969 0.968 1 0.960
-0.50 0.977 0.991 0.978 . 0,974
0.00 0.999 0.979 0.952 0.967.
0.50 ' 0.980 0.931 0.894 0.940
1.00 . 0.919~  0.860 0.819 | 0.896,

1.50 0.837 0.782 0.741 0.844
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clearly lies within the 95 percent confidence mterval. A margmal exception is,

168 - ¢ 4

-

however, the year 1973. The semx—log schoohng model also has high values for the

coefficient of determination for all years. - ‘ CT

2. Empirical Analysis of Income:and Schooling

The reIationship betweer‘;d.earnings inequélity; and the rate of réturn on
schooling and the vanance of schoohng was the focal point of ‘the schoofing model
(5.1. 7) presented u) the preceding section. The model provides some 1n51ghts into
the theorencal structure of earnmgs inequality at a pomt of time. In the ensuing

analysis, the schooling model is applied in.: an_ernpmcal.context in an attempt to

explain earnings inequalities in Sri Lanka. Before embarking on this analysis some -

‘comments on the errors of measurement are noted.

Errors of Measurement

Data on income by level of schooling are contained in the Consumer

Finance Survey Reports. Total income, rather than earnings, is recorded'in these

reports. Since the schoehng model in (5.1.7) is developed to represent observed.

earmngs, use of total mcome data has a tendency to bias the esnm‘gtes of returns
on schoohng It xs frequently daxmed that there is a positive correlation between
property income and the level of schooling attained. If a positive correlation does

- exist, the -inclusion of non-earnings income will bias the estimated returns on

schooling upward. Another source of bias is the use of cross-section data on people

of various ages to approximate lifetime earnings of an individual. The study treats

the cross-section income-schooling data for a given year as though the age patterns

in that year .réprje_sent the income path that would be traced out th;ough real time—

(or had been so traced) by any cohort of persons with the indicated schooling.
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‘There are several additional qualifications to the empirical estimates

reported in the study, arising from the measurement of education achieved. The -.

educanon achieved is measured by the number of school grades’ completed in the
formal education system. Years of schoolmg completed is a convenient unit of

measuré\ment, nonetheless, it is far from idea} for the purpose.. First, there are

. vast différences in the quélity of schooling at all levels, among regions, sectors

etc.; and \therefore an across-the-board comparison of the unit of. measurement
should be pirsued with caution. Years of schooling completed without reference/t_o
the kinds of schooling pursued can introduce a serious bias Into the estimates. A

good part of the returns reported may, in fact, be attributable to differences in the

" quality of schooling. Second, ao explicit correction is made for the average days of

school attendance. A school year is far from constant across-the-board and over
time. Third, the study does not explicitly separate out "employment" effects. The

conditions of the economy and of the labour markets, in-particular, affect income,

and hence the estimates.

3 . . . &

Rate of Return on Sd:hooling: T] -over Time :

L

In the preceding section, the implications of rate of return and dispersion

of schooling on earnings-inequality were discussed in a theoretical context. It was -

~shown that, the higher the ratg of return_and/or greater the dispersion of schooling,

the _greater are the inequalities in earrungs. The analysis that follows is an

- 4

empirical verification of this hypothesis.
- This subsection investigates changes over time in-the €conomic effects of
schooling. Table 33 provides estimated rates of return on schooling and mean years

of schoolmg compieted for the income receivers. The data indicate that the mean

years of schoolmg completed has nearly doubled over the twenty-fwe year period

under study._ The rapid secular,gro_wth in schoolmg reveals the progress in mass .

. N, ' .

- - B W
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education, conseguent on the policy of free-education introduced in 1951. On the

demand side, anticipated rates of return may have motivated the acquisition of

increasing amounts of education, over the years.

Table 33.-Means and Rates of Return on Schooling,

By Selected Years .
Year o Mean Schooling " Rate of Return
. in Years on Schooling (%}
1953 2865 : 16.03
1963 - 3.570 . 13.91
1973 4.210 ‘ 11.77
1978/79- - - ' 5.235 ' 9.96

‘The data clearly‘support the hypothesisé that the secular iricrease in the
. 'Ji a

relative supply of more educated persons reduces the gains from education.” The

decline in the rates of return on schooling over time, is indicative of a general

secular decline in the m?nef.ary gain from education. Table 33 shows that the rate
of return declined about 6 percentage poihﬁ from 1953 to 1978/79. The high rate
of f'etum of 16 percent in 195-3 reveals that there was considerable under-
investment in education in the '1950's. With the advent of freereducation', more
persons motivated by high rates of return pursued some kind Mﬂ'schooliqg.
An ever-increasing proportion ‘t;\f\fhe population’ con*ltpleted additional -years of

schooling with the result that the.éﬁucational attainment of the population grew

6 See A. G. B. Fisher, "Education and Relative Wage Rates",

International Labour Review 25 (June 1932): 742-764.

A

&+~
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considerably during the past twenty-five years. However, the economic advantages
associated with the completion of additional years of schooling have diminished, as

shown by the decline in rates of return on schooling. (See Table 33)..

Inegua!.ities in-lhcomsand Schooling: Ini\ter-‘l'emporal Changes

Table 34 fpresents-data on mean and variance of income power (logarithm
of income) and schooling, together with the estimated rates of return and
coefficient of variation of schooling, for the years 1953, 1963, 1973 and i978/?9.
The data are given in respect of income receivers. The results clearly indicate a
reduction in inequality during the 1963-1973 period, followed by Increasing
inequality over the 1973-1978/79 period. -An analysis of' changes in the variance of
1ncom‘e power, and coefficiént of variation of schooling she<_is some light on the
effects of schooling on inter-temporal changes in income i.nequg-iity.'

The data in Table 34 show that the coefficient of variation of schooling
has declined over the years, indicating a secular decline in the inequality in
educétion. Clearly,. the declin® in inequalities in education and the accompanying
decline in the rate of return hav'e an equalizing effect on the overall inequality in’
income.. The -increase in income inequality " over the 1973-1978/?9_ period,
supposedly, represents-a cyclical pheno.meno,n, brought about Py the spurt of fast
economic growth experienced during the last two years of that geriod. Normally in
a cyclical upswing, low and decreasing ra%es of unemployment are expected to
lower income inequality by reducing the pool of unemployed poor and by mcreasmg <
the bargaining power of labour relative to' capital. Quite contrary to this
_ expectation, in Sri Lanka, a feduction in the unemployment rate may‘ have the
perve:sé effect of increading income inezquallty, through employment creation In
' iow income/;;rsuits,‘particuia'rly in self employ\ment.‘ The unemployed, mostly

educated young people who remain at home with their parents, and are counted as
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unemployed during a period of high unemployment, find employment in a cyclical

upswing. The absorption into the workforce of these low-income secendary wage

earners causes income inequality to increase.” However, this phenomenon provides
only a partial explanation, as in any case, spending unit (family} income inequalities
have increased. (See Table 14).

It is frequently alleged that fast growth in developing -countries is
characterized by uneven development, with concomitant adverse effects on income
inequality. Rapid growth usually proceeds in a dualistic fashion, so that growth at
the centre is more rapid than growth at the periphery. Clos;ely associated with this

phenomenon of unbalanced growth are the major shifts in poﬁu-lation to urban and

. : ~ . .
development project areas which can also cause overall inequality to rise. These

e R
factors alone are enoug‘IN to ensure that, ceteris paribus, income distribution

becomes more unequal during periods of rapid growth. The\}ncrease in inequalities’
' .

LY

over the 1973-1978/79 period warrants further investigation, which is undertaken in

LY

the spatial analysis that‘ follows.

Sectoral Inequalities in Income and Schooling

In '19:/’8/79, income inequalities in the urban and rural sec*i:ors, measured in
terms of the variance of income power are more than double that in the 1:I~antation
sector. (See Table-35). A hotewdrthy feature in the ranking of sectoral income

distributions for 1978/79, is that the inequality in the rural sector is greater than

the inequality i~ the urban sector. This represents a reversal of the ranking
»

.

7 In 1973, the unemployment rate was estimated to be 24.0 percent of
the workforce. Unemployment among the 19-25 years age group was 47.5 percent.
Of the educational categories, those who have passed grade 10, suffered the

- highest unemployment rate of 47.4 percent. In 1978/79, the overall unemployment

rate was estimated at 14.8 percent. Unemployment among the 19-25 years age
group declined to 31.1 percent and that among the "passed grade 10" category was
27.6 percent. See Central Bank o Ceylon, Consumer Finance 1978/79.

-
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implied- e Gini ratio.8 The inequality of income in the plantation sector,
/ivhich increased marginally over the 1973-1978/79 period, remains relafivqu low.

As the rural sector, comprising 63.5 percent of the toté number of income
\\ receivers, is the dominant sector, greatef inequalitied within that sector have clear
\inlplicatié;ns for globa_.l inequality. Ini:or_ne hinequali.ty- in the rural se-actor increased

by k59.1 percent, compared witﬁ the 39.4 percent increase in global inequality, over

the 1973-1978/79 period. During the same period, inequalities of income in the

urban and plahtation sectors rose by 43.0 and 3.3 perceh‘% respecf‘ivel;.

As regards interQseCtoral_inequalitiés in income, mean income In all thre_e
sectors increased by 161 percent, keeping the relative affluence of each sector vis-
a-vis other sectors unchanged. An overview of inter-temporal changes in sectoral

~ inequality suggests that the increase in inequalities within sectors, particularly’

~within urban and rural sectors, has a disequalizing effect on overall inequaiity.
Inter-sectoral inequalities remain invariant and therefore th; effect of this
component on overall inequality is neu'cra.l;_9

Tﬁming t.o intra-sector inequalities in schooling, it appéars that the
distribution of schooling within the urbén sector is relatively less unequal than that
in the rural sector. Paradoxically, the inequality in schooling is highest in the
piantation.sect_or which records the lowest inequality in iﬁcorne. Another strikig‘g

\ feature of the plantation sector is its low level of schooling coupled with low mean
13

income power. These features have much to do with the type of technology
&>

8 It is possible that in the urban sector income transfers have occured at
high income levels in favour of the richest. The Gini ratio, which is sensitive to
income transfers at all levels, ranks the urban sector as the sector with the highest
inequality. The variance of income power (logarithm of income) has the
shortcoming of not being sensitive to transfers among high income units, that is,

when y > eM_, where M_ is the geometric mean and e is the base of the natural
logarithm. & )

9 See also Table 19. ‘The binary combinations of the economic distance
ratio in the sectoral analysis are invariant.
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employed in that s‘ector. Except for the manufécturing phases of production of
tea, rubber‘and coconut: the bu}k of the operations in the plantations are labour
intensive. The type of jobs prevalent in that sector do not demand high levels of
education. .‘Thé workforce (excluding the management', ;md factory personnel) is
rela.tively Homogenous in‘terms of level of income.. Almost.all plantations are
state-owned' and workers are guaranteed a minimum wage. It is, therefore, not
surprising that the plantation Sector with the lowest mean schooling and highest
coefficient of variation- of schooling is also the sector with the lowest mean -and
variance of income power. The r;eqults ;learly. suppozl't the hypothesis that
inequalities in schooling ére negatively correl'ated with the level of development
(measured in terms of level of schooling aiid income power). The levels of income
(power) and schooling are positively correlated.

The data on th;a rafe of return on schooling and the stock of education per
income receiver explain the between-sector income differences, as hypothesized
earlier. According to Table 35, in 1978/79" the rate of return and mean years of
schooling are hi t in the urban sector which reports the highest ‘mé-an income,
The mean years of schooling in both urban and rural sectors is more than double
that in thn:J plantation sector. This explains, among other things, why incomes are
higher in the urban and rural sectors than in the plantation sector, in spite of-
somewhat higher rates of return on schooling in the plantations. The estimated
rate of re'c'urn of 25.7 percent for the plantation sector in 1973 appears to be an
"outlier". The data in their aggre.gate form do not provide a statisfactory

explanation for this paradox. However, a closer examination of sample datalO

s

10 Estimates are highly sensitive to sampling variations. It is seen that
the estimated rates of return vary considerably according to whether or not
management personnel are included in the sample. In 1978/79 this category is not
represented in the sample, and so the rate of return estimate for the plantation
sector is comparable with that of the other sectors. / -
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reveals that, due to some plantation managers, who-are traditionally paid above
their marginal product, being incli.;ded in the sample; the rate of return estimate is
unusually high.. One of the basic assumptions of the schooling model is that
individuals are paid according to their marginal produt;t. A possible divergence
between earnings and marginal product fesults in unreliable estimates of rates of
return.on schooléng. This aspect is discussed in detail under limitations of the
schc;oijng model. The bias is also accentuated due to the inherent weakness -of the
type of data employed in the regressions. The grouped data rather than individual
observations on income and schooling are used. As such, they are not weighted
according to the number of income receivers in each cell. The rate of return
estimate, partially corrected for this source of bias, was found to be 17.3 percent.
In examining the effect of schooling on inter-temporal chang?s in income
inequality, it appears that inequalities in schooling among income receivers in all
three sectors have declined. Notwithstan;iing, income inequalities have increased
across-the-board. The data on mean years of schooling depict the long term trend
in increase of stock of ucation per income receiver consequent on the
implementation of the péliﬁ freg education. The increase in income inequality
in spite of these equalizing forces, points to the fact that these changes are mainly
the result of rapid economic growth which was largely related to the expansion of
certain sectors of the economy. This is clearly seen in considerable increases in
income inequality in both the urban and rural sectors. The urban-sector responded
fast to the far-reaching po changes introduced in 1977. The removal of
artificial ‘controls, opening up of the economry, and the favourable investment
climate brought.about by the liberal polic‘s, among other things, contfibuted to a
boom in economic activity. The pféople in the expanding part of the economy
benefited most from the income growth. A large and persisting disparity in labour

productivity between industries resulted. In the rural sector, where several multi-
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purpose development projects gc(mder way, inequalities increased due to growth
of income in and around these growth centres. P(igration to urban and development
project areas al?&ecc-‘entuated whatever tendencies tli‘e{g are for ihcome inequality

t0 increase.

Regional Inequalities in Income and Schooh.ng

In the regional analysis of inequalities, it is observes that inequality of
incoréue in 1978/79 is highest in Zone 2 (see Table 36), the region in which most of
the mafor development projects are located. The second in ranking of inequality i.s
;qne 5, consisting of ‘;*.he whole of the metropolis of Colombo. The lowest
inequality of income is recorded in Zone 3. However, this region records an almost
100 percent increase in inequality o-f income, from 1973 to 1978/79. The inequality
of income in Zone 2 fnore_th;';r.n doubled, while that in Zone 5 increased by 34.7
percent over the 1973-1978/79 period. During the same period, the inequality in

Zone 4 rose by 41.6 percent. The results clearly support the conjecture that

increase in overall inequality is the result of growth of income in the expanding

sectors of the economy, particularly in the urban sector and development project

areas in the rural sector. ’

. In 1978/79, the sharpest regional difference in income is observed
" between Zom-e.S and Zone 4. The differences in meén income between Zone 1, Zone
2 and Zone 3 are small. However, the me-an. income of each of these regions is
c§nsiderably lower than that in Zone 5. As regards the growth of income, Zone 3,
the mos‘; affluent region in 1973, lre,'Eords the lowgst.increase in mean income
(142.7 peréent). The mean income in the least affluent region in 1973, namely
Zone 4, rose by 184.7 percent. The mean income in Zone 5 grew by 250 percent,

—_

compared to the 176 percent increase in mean income in Zone 2. An overview of

regional inequalities suggests that. the increase in overall inequality is more a

-



17%

.
.

Ol SY Urawodu] e

B . i N
79056 1641 296°0 968°€1 © 1699 8460 8¢L" 1 " ¢ auog
200°S 1 €9'6 86£°0 619°21 €94°h 198°0 161°1 h.9U0Z
284°9 €2:01 ' 699°0 . ¢z6€l LSS Poro z05°1 € auoz
0869 'z 9690 94£°Z1 €60°C - 9411 88€" 1 z auoz
680°9 26°6 £65°0 09521 €26°¢ 2980 h°1 [ U0z
6L/8L61 .
ﬁamhm;/gy £9°01 81£°0 2E€ €l €80°¢ %040 2490 & ¢ auoz
£62°1 €Z*Z1 ~ 896°0 C0S 0T 64€°€ 809°0 +  Z82°Q ' 4 ouoZ
0£9°2 20°9 £94°0 L16°6 801" # 66€°0 neL'0 M gauoz
0£6°Z €19 €84°0 g 11 czE h- £66*0 £0L°0 Z auoz
654°Z RE*Z1 €89°0 652°21 1€2°¢ 20£°0 €650 ¢ . [oauoz
€261
: (%) umiay uOferIReA aouelep ueapy aouerIep eUBdW '
AWODU] jo 212y JO JUIDIJJ20D Uorgay
ueayw ] urooyds . JIMO0J dWOodU[ / 123y

© suoidoy Ag ‘6//8£61 Pue ££6]
‘s19A1829Y] swodu] ‘Buijooyds pue awody| Jo sisAreuy--9¢ ajqe],

-

[t ol



\‘
Y 180

re‘sult of an increase \Q\inequalities within regions than of an increase in
| inequalities between region"é.\ The growth of mean income does ﬁot provid;: any
conclusive evidence as to the 'E{fect of changes in inter-regional inequalities on
overall inequality. .{

Data for 1978/79 1ndiéate that the' level of income and the level of
schooling are positively-.correlated, and each is nega_tive‘ly cprrelated with the
coefficieni of variation of schooling. Variation in schooling is lowest in Zone 5, the
most develc;ped region, while that in Zone 4 is highest. Zone ‘4 {comprising the
central parts of the country) consists of two heterogem;ous subpopulations, namély,
the plantation population, with a relatively low level of education and the non-
plantation (urban and rural) population with a relatively high level of education.
Hence, the variations in schooling are uﬁusually high In‘ that region.

| An examination of data on schooli;l.gneveals ‘a secular increase in the_
stock of human capital per income receiver in all regions. The inequalities in
_sphobling hév-e declir-med considerably in all regions. The rate of return on schooling
in Zone 1, Zone 2 and Zone 4 has 'declined three percentage points, while that m
Zone 3 and Zone 5 has increased by & percentage points. These trends point to the -
fact that the egalitarian forces consequent on wide spread of education is
continuing. Notwithstanding, the inequalities in income have increased. The

results vindicate the hypothesis that the QEséqualizing trends are the results of

uneven growth experienced during the 1973-1978/79 period.

Inequalities in Income and Schooling by Sex

, S ~ Table 37 presents data on income and schooling classified by sex. These
data *.re\;eél a narrowing-_of male-female income differentials.. In 1973, the mean
female income was 50 percent _of male income. During the 1973-1978/79 period,

the mean female income grew 196.9 percent compared with a growth of 173.4

~

S
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percent in the mean male income. In 1978/79, the mean female income was 54
percent of the mean male income. The evidence emerging frorn the study (see
Table 37) shows a tendency towards a greater mcrea.se of d1$persxon of income
. amongst males than among females. The inequality in income amongst males rose
by 68.3 percent over the 1973—197.8/79 period. The corresponding increase for
females was only 28.2 percent. ‘The overall picture suggests t;at increase in
"within inequalities", particularly the substantial increase in inequality arrwongst

males may have caused global inequality to increase. The narrowing of male-
1

(=T
female income differeqtials has an equali fect on global inequality.

Table 37.-Analysis of Income and Sd\poling, Income Receivers,
1973 and 1978/79, By Sex

" Sex - Income Powu' ~ Schooling .
: . ' Coefficient of Mean
Mean?  Variance *Mean - Variance Variation Income2

1973

Males - 0.698  0.473 5.067  11.206 0.6l 2.499

Females  -0.125  0.680 4.168  13.225  0.873 1.245
1978/79

Males 1.53%  0.796 5.851  11.375]  0.576 6.832

Females 0.883  0.872 5.213  16.04&  0.719 3.696

a2 Income in Rs 102

Turning to data on schooling, the mean level of schooling for both males

and females has increased, while the difference in level of schooling between the
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N two groups has declined. The data also show an appreciable reduction in
inequalities of schooling within each group. These dearly show an equalizing
) tendenc_y on gveé:ll income inequality. In epite of these egalitarjan tendencies, the

" —ihequalities in income have increased over the 1973-1978/79 period, suggesting the

/

fact that factors other than educauon are respon51ble for the increase in income

inequalities during that period.

It was shown that, on an average, females receive little over one half of

the male jAcome. This, differential, rather than being an ac'curate reflection of the

difference ' ‘average effective abilities of males and .females, are’ partly :
msntunonally or soc:xologxcal.ly deterrmned Fernales are segregated into certain
]obs and are considered a source of relatively cheap labour. The male-female
income differentia! cannot, as Table 37 shows, be explained away by say‘i’ng that
females have less educanon than males. The educational atta.mment of females is
not far short of male educanonal attainment. However, among females the
association beeween education and financial returns tepds. to be less clear-cut than X
among males. This is due to several reasons. Firstly, wage differentials favouring
'ma:les. do exist. :There is discr@minatfon in pay, which means females receive, in
general, a lower wag'e-ﬂ'\'ah male workers. Secondly, there is dxscnmmanon in
access to ]obs in the form .of de facto restrictions on the sorts of work for which
=~ females can be ernployed.- ‘l'hu‘dly, as arule, a female, regardless of her education,
in seeking a job, 1:'; bound to the location where her _husbam':l w'or.ks. .Fourthly, most
of the employed- females fall into the category of seconciar_y wage earners. These s

factors alone explain why female incomes are generally lower than male_incemes, .

-and why variations in income and schooling are higher am_ongst'fem'ales.
- B f',:_ Q-
. Inequalmes in Incorne ancf Schoohng by Age. .

-

The data on mcome and schooling for income receivers classmed by age

are presented in Table 38. The table, read down ﬂme columns, gives data for
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differerg cohorts at a point of time (cross-s\ectional changes), and not those of a

given cohort aging over time. The longitudinal or time series changes of fixed age
groups are discernible in a comparison of data for fixed age groups at two different
points of time, namely, 19737-and 1978/79. The table clearly shows that income
tends to be relatively lov_z at the beginning of labour—forcF participa.tion, rises

-

Table 38.-Analysis of Income and Schobling, Incoﬁ%?ﬂe'ceivers,
1973 and 1978/79, By Age

Income Power Schooling .
Age ' - Coefficient of- Mean °
Mean2 Variance Mean Variance VYariation Income2
1973
14-18 -0.403 0.428 5.699 9.427 0.53  0.813
19-25 0.017  0.558 5.872 11.773 0.584 1.316
26-35 0.477  0.573 4.929 12.790 0.726 2.081
. 36-45 0.712 0.531 3.783  11.376 0.892 2.579
46-55 0.775  0.497 3.418  10.614 0.953 2.720
555 0.569  0.684 2.591  9.403 1.184 2.377
1978/79 '
14-18 0.347 0.579 6.290 9.133 0.480 1.851
19-25 0.834 0.761 6.576 11.227 0.510 3.271
26-35 . 1.368 0.763 6.313 12,672 0.564  5.626
36-45 1.568 0.788 4.953 13.386 0.739 7.004
46-55 1.662 , 0.764 '%.053 11.644 0.842 "7.589
55 1.560 0.878 3.431  11.409 0.985 7.420

a Income in Rs 102
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throughout laterkages, until a peak Is reached in the 46-55 age group, and declines

in the last age group. The results indicate the existence of pronounced age-income,

profiles. As a result of the marked secular rise in the level of schooling, the
younger cohorts appear to be .endowed with more educational capital than the older
ones. The rapid upward trends in years of schooling attainment are reflected in
Table 38. ‘ |
The ing-quality in the distribution of schooling is lower within younge'r
cohorts than- within' older ones. - The data for 1978/79 show that ineguality in
incorne increases systematically with agé, save for a marginal deviation from this
pattern in the 46-55 age group. As regards inter-ten;npdral change, the mean years
. of schooling has increased, while inequality of schooling has decreased for all age
groups, over the 1973-1978/79 period. These results show tHe persistent equé.lizing
trend of schooling. Mean inc;omes have increased substantially in all age groups,
the older age groups gaining the most. The data indicate systematically higher

income growth rates with increasing age. For instance, the mean income of the

over 55 age group increased by 212.2 percent over the 1973-1978/79 period,

compared to a 127.6 percent increase in mean income in the 14-18 age group. The
inequalities of income within age groups have increased in, all age groups.. The 46-
55 age group records the highest increase in "within gr:oup ihequalities" (53.7
percent), while the over 55 age group records the lowest increase (28.3 percent).
f-\-n_'overview of chanées in inter- and intra-age group ir-uequalities suggests that
increases in both inter- and intra-age group inequalities have a clear disequalizing

effect on overall inequality.

Analysis of Income and Schooling: A Parametric Approach
In the foregoing analysis of income and schooling, the distribution of

income was made to depend on the distribution of schooling, but the latter was

Vs



185
urlexplained. By implicg‘t.ion, the distribution of schooling- could take any Igrm,
which is far from idéal. In a more-complete model, ti}e distributions of income and
schooling would be joir‘jtly det_ermined. Th;e study proposes a simplisti:’: application
of this approach, in which Dagum's model is useci as a mechanism to describe the
distribution of income, as well as schooling. It is assumed that income is an
increasing functi9ﬁ of schodling and rate of return on schooling (this seems to-be a
i:)lausible ‘a.ssumptitSn in view 61 the received theory discussed hitherto). It ca;'x then

be shown, intuitively, that the degree of inequality in income will be greater, the

greater the inequality in years of schooling and/or the higher the rate of return on

schooling.

~

Table 39.-Analysis of Income and Schooling: Gini Ratio and Rate of -
Return on Schooling, Income Receivers, By Selected Years d

Year ' Gini Ratio ' : Rate of _
. o Return on
Income Schooling Schooling (%)
1953 0.477 | © 0.536 S 16.03
1963 \ 0.527 0.531 13.91
1973 - 0.405 . 0.469 - 11.77
' /s
1978/79 © o 0.477 | 0.402 9.96

The Gini ratio for income and S;hooling, based on the estimated
parameters of Dégum's r-nodel, is presented in Table 39, along with the estimates of
the.rate of return on schooling. ‘I'r;e data clearly show the secular declining trend
of both inequality in schooling and rate of return on schooling, brought about by the

advent of free education. The impact of the free-education scheme, which was

imblemented in 1951, is clearly shown in the remarkable improvement of income

{
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distribution ov;;-r the 1963‘-1973 period. If the first age-cohort who typically
benefitted from the free-education scheme entered thé w’orkforce with a lag of 12-
15 years, then the trend shown in the 1963-1973 perio& is not surprising. The
ii":equality__ of income has increased over the 1973-1978/79 period, in spite of the
continmﬁm favourable trend in schooling. Given this favourable trend, jthce_,\'
recent worsening gf income distribution cannot be expected to contribute
significantly to ‘incc.:rrﬂe disgqua:lization in the coming years. -As conjectured
earlier, the recent adversel trends reflect a cyclical phenomenon, which is expected

to dampen over a lorig-run growth path.

A Critique of the Schoc?ling Mogel

At this point it may be useful to emphasize that, althéugh considerable
evidence 'suppoéts the s&hooling model, the real r'elationship between earnings and
schooling is, perhaps, no_t: so simple as it appears in {5.1.6). Implicit in the model is
the positive relatiqr'1 between an individual's schooling and his subsequent earnings
which reflect the producti»:ity-augmenting effects of education. Schooling and
education aré, however, not synonymous. The educational content of time spent at
school or the cognitive capacities acquired in the learning process differ a great
deal among persons and places. Indeed, one might hypothesize that it is only what
a student has learned, both in school -and elsewhere, and not the amount of time
spent in school, that influences earnings. There are differences in the quality <.>f

education at all levels, among regions, among sectors and between schools. Real

differences do exist between urban and rural, developed and backward regions. The

o~
-~

variations reported are, therefore, attributable tb‘\\gqiations in the quantity of
education absorbed rather than variations in years of schooling. Moreover, school
is not the only training ground for shaping market productivities. The post-school

investment plays an equailly important role. Besides schooling and learning, on-the-

pors
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job "training is likely to be an important means of acquiring knowledge and skills,
useful for augmentiﬁg pr:oductivity.' In the absence of data on post-school
investment, the study was confined to the analysis of earnings and schooling.

There are also a number of important qualifications to be reckoned with

in interpreting the results. First, data on earnings at a point of time are only rough
indicators of fut;n'e lifetime incomes. Second, data on totai incormne rather>tha.n .
earninés are used for the dependent variable. The inclusion of property and
. transfer incomes increases the extent to which it could belclairned that in this
anal{ysis education is taking credit for things not truly the result of education. Thg
distribution of wealth explgins some portion' of income differentials, particularly ;n
the upper-tail of income distribution. Third, the predictive power of the schoéling-
model is greatly hampered, if individuals are not paid according to their marginal
product. This is particularly true in ti’le plantat{qn sector. The social relations of
productic-)n characteristic in the plantation sector, the modern sector in general, is
characterized by bureaucratic organization and hierarchical lines of authority.
Occupational roles are grouped according to the degree of control exerc‘ised by the
‘person holding the job. An important consequ.ence is 2 wide spread in pay scales,
since hierarchical structures are based on the assumption that a superior must
always have a higher salary than a subordinate, whatever their relative marginal
productivities dictate. The salary structure is rigid because of status overtones.
‘The existence of collective power resulting from the presence of organized power
groups {or lack of it), causes actual earnings to be different from marginal
productivities. Therefore, earnings differentials may not always be an accurate
reflection of differences in marginal productivities. Regardless of its source, any
divergence between earnings and marginal productivities can produce estimates of
rate of return which can be misleading as a guide to positive or normative analysis.

Some of the differences in earnings may result from variations in seasonal

unemployme'nt and degree of underemployment; both visible and invisible.
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Underemployment, a phendémenon observed in all sectors of the economy, exists
when a per:son's employment is inadequate, in relation to specified norms or
alternative employment, account being taken of his occupational skill in terms of
training and work experience. The presence of underemployment weakens the
predictive power of the schooling model and hehce the results generated by the
model are obscure. The differentials in income arising from shorter work week;s or
“differences in v-;eeks worked, reflecting an “insufficiency in the volume of
emplpyment (visible underemployment) can be accounted for by intreducing length
of work week and number of weeks worked as explanatory variables in a
'gen.eralized eafnings function. Ideally, a generalized earnings function may also
EOntain as an explanatory variable, years of experience (a proxy for postas;chool
invest;_nent). I {he quality of schooling could be controlled, the expianatory power
of th-e generalized earnings function would be further enhanced. The significance
of years of schooling per se diminishes with thelint{oduction of a measure of
léarning. \_,

A major part of the explanation of income differentials must be sought in
differencés in abilities, both innate and acquired, and many other forces that
impinge on the observed relationship between income and éducation. In an analysis
of income and schooling, groups with differing amounts of education tend to differ
systematically in terms of other attributes;., which are also likely to inﬁuence’
relative eafnings. An often quoted criticism of many studies purporting to show a
positive correlation between .income and schooling, is that they attribute results to
educatiop which were causea, at least in part, by differences in ability,
motivations, family background, and so forth. The family environment and family
institutional factors play an important role in determining the distribution of
human capital and the distribution of income. It is often argued that factor‘s such=—
a;s parental wealth and income, parents' educatic_:ln, family connections, the

Lo

occupational and cultural level of parents, family values, peers and community to
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which household members are sx'iject, and ofher factors which result from
individual differences in 'ability and‘ "opportuhity, have some influence on years of
schooling. Furthermore, all these factors have a direct bearing-on income, .quite
apart from years of preparation. Similarly, economic c;pportunities vary among
. sectors and regions, reflecting differeftial growth rates, wages and unemployment’
rates; differences’ in the mixes ofﬁskil!s demanded and supplied, ac;:ess. fo _‘

>

knowledge about job 6ppo,réunities, and the like. The foregoing critigue le.ads to
the conclusion that earnings are a .‘:unctk;n'of many other factors, hence the need
for spec1f1cat10n and quantification of those factors. Such an exercxse, however,
can'not now be undertaken because of data hm1tat10ns.

On the theoretic frori_t,.althoﬁgh the scﬁooliﬁg mode! represents a useful
departure ‘from the neoclassical assumptions of labour homogeneity, the model,
nevertheless, rests on strong assumptions of neocIass;ca.l theory for its derivation.

Jhe present value of future earnings streams for all educational levels would be
equal in equilibrium. This means that the present value of future earnings of a
unjversity graduate, ﬁ'- instance, should be ihe same as that of a person with no
schooling, which is far from true. Tfuere had also been some recent criticism to the

narrowness exhibited in the human capital approach to the distribution of income.
- !

In the human capital formulation, the distribution of 'mcc_)me is determined solel_y‘
by the conditions of supply of human c:épita.l; demfmd conditions .being considered
‘given. Macroeconomic considerations, the structure of e.conomic production,
market stfucture, _technical change, economic dualism and other presumably
crucial-aspects of the distribution problem are ignored. In a more complete model

demand for human capital by the "organizers, of production" must be introduced. -

alongside of supply. According to the demand-supply theory“.(sometirhes referred

"

-4

11 See Jan Tinbergen, "The Impact of Education on Income D1str1but10n
Review of Income and Wealth 18 (September 1972): 255-265.

o
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., to as “tepsidh.:theory"), income is determined -by thé tension between demand and
supply, arising from differences between the values of the demand factors and
those of the suppT} factors. High incomes are paid for qualiﬁc.ations for'\'w‘i'licﬁ
) there is a high tension and low income for qua'liﬁcat.ions for which there is a low,
even a "négative" ténsi-oh,_ wheré supply exceeds demand. The income distribution.
may then be Sierivpd from the distribution of qualifications demandedl and

qualifications available. * . . ‘

-
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"CHAPTER VI

-

/

NORMATIVE ASPECTS OF HUMAN CAPITAL

AND INCOME DISTRIBUTION

Equal-ity is the main theme of the preseni study« In the pursuit of -
equality, what is ultimately pursue'q is well being. E.qua'lity is only one of thv;-
arguments, admittedly a very significant oné, in the total welfare function of a
sbciety: 'Puttir%g equaﬁty in its place, and ascertaining its éosts, are impv;)rtant
considerations in, planming economic developn’went. There is, in "a sense, a
connecnon between development ideologies and equity goals. They are viewed as
1somorph1c with policy makmg and the instrumentalities for. ..chxevmg distributive

justice. In the policy flacet, what is in fact attempted is, to introduce conscious

objectives into the overall dynamic process of the society, with a view to changing

ifs parameters. Discoursing on the role of the state in pursuit of equality,

Roussgau remarked: "It is just because the pressure of events tends always to the
{ - . .

destruction of equality that the force of legislation should-always be directed to

mairitaining it" (Social Contract). . Of the instrumentalities available to the
plénner, one that was considered most desirable in the present study is investment
in human cabital. 'The domain of the study covéering’ positive aspects of the
problem was concerned with ascertaining the magnitude of and relationship.
between the parameters of the dyna‘rhi.f: process. The purpose of tl.nis chapter is to
look at them in a normative sen_se.

Although the concept of human capitilfwas become increasingly useful in

. economic analysis, in Sri Lanka's context, policy choices did not seem to,reflect

the theoretical and empirical work on investment in human capital. Due to lack of =

L
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research on human capital, changes™in manpower policies, the adoption of new

. programmes, and pohcy dec:smns that determme the allocanon of resources to

alternative forms of human capn:aJ have; hxthertc, been put into effect on an ad-

hog basis. Human capital is an economic concept dealing with costs and benefits

-

essentially in economic terms. Nonetheless, it hgs implications for the

. developmen't of social policy. Ii the facts and conclusions emerging from™a well

formulated human caplta.l analyms, are presented clearly and persuasively, the

analysts can have some impact on changes in manpower programmes and other

- investments in human resources. It is, therefore, incumbent on those who are

L]

engaged in policy. formulation, to broaden the social context of human capital
analysis, and to further empirical research on_hu’man"c_apital with a view to

irifluencing decision-makers.-

. "Education—the "Great E_qué.lizer"
& : . .

As has been seen, education is frequently considered as an important
determing of -distribution patterns, an.d one that can be; incorporated into
government policy. Unlike land reform and natio‘nalization, which redistribute
existing assets, the extension of education to the poor results in the creétion of
new (human) capital. The thrust of this chapter is primarily to clarify the
investment processes and opportunities th;t'provide incentives to invest in human
capital. The main issue raised here is how the"visib:!e hand of government assigns
priorities in its investment programmes in order to achieve the goals of both
growth and equity. This chapter also discusses some issues.of policy to -ensure a
fair distribution of human cépital. As a foundation for the discusSion_of policy

measures to narrow differentials, the existing magnitude and character of

inequality in the distribution of income were discussed in the preceding chapters.

A discussion of causes of inequalities followed. That discussion raised issues about

-~
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the relationship between equality of income and equality of opportunity.‘ The

.~

- present chapter focuses on inequalities of opportuhity and their consequences for

»

_both efficiency and equality of income. .

. o . : a
The empirical analysis in Chapter V suggests (though not in a definitive

manner) how a major. spread of education consequent on a policy of free education’

has helped to bring about a relatively less unequal income distribution, w'xhile at the
same time perpetuating income growth. However, a positive correfation bé;ween
educe'xtion is expanded, 'eq-i:i'cy is promoted. It was pointed out that it is the quality
of egqgatio_n that.counts, not its expansion p/er se. Two mai? features of education
are likely to determine its distributional impact. First, is inequality in schooling
reduced by expanding education? Second,, do less-educated groups receive a

greater (rate of) return for the lower investment in their education than that

received by the better educated groups? Evldegce of past trends in income

differentials associated with various levels of education is of some relevance in

this connection. In the empirical analysis, both these conjectures were supported

by time series results. The spatial analysis, however, provided only inconclusive

- evidence. Although the evidence can only be speculative, it is, indeed, needed to

" establish the facts as they are, _a's well as to guide policy making.

AR important welfare goal of society is to“reduce inequalities in the
distribution of income. Lessening the degree of'i'nequality,. while achieving a

desirable rate ‘of economic growth, is-synonymous with improving social welfare

‘and reducing the incidence of poverty. As a means of redistribution, society relies

heavily on inheritance and progressive income taxation. Given public revenue from

these sources, public investment in human capital, particularly that entering into

" educational effort and distributional equity does not necessarily_j\mply that when

-

general education, is an effective and efficient instrument for attainingthe goal of

equity, without constraining the goal of efficiency. When there is underinvestment
ﬁ . - - .

y
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in. schéo_ling in backward sectors or among depressed groups, a policy to invest in
more 'sch<'>oling of high quality™contributes both to economic efficiency and to
reducing the inequality in income. In .Sri Lanka almost the whole of the education
industry is collectively provided and financed. This makes it easy to appraise thg-.
efficiency \::ri.th which resources are allocated within the education industry, and in
relation to competing inve_stment opportunities. If education is to be the principa'l.
means of reducing inequality, while sustaining economic growth, two decisions have

. 5 i
to be taken. First, how much, or what proportion of the national incom&.ﬁould be

spent on education? Second, how best should a given ex.penditure be distributed, to

attain the objective?

2. Anr.Optimal C'ontrol Approach to Investment, Growth and Equity

The conception of economic development as a generalized process of
capital accumulation involvinggarious types of capital has important implications
for the efficient progr-amming of investment in economic development. These
implications tentre on the relationships of complementarity and substitutability tin
the use of alternative forms of capital provided by different investment processes,
and the consequent desir:ability of achieving balanced investment in the
' development process. Balanced investment, in the context of the present study,
involves the optimum mix of alternative forms-of capital, e.g., material and human
Capital, in accordance with the priorities set by-the societal welfare goals of
growth and equity. In a somewhat broad sense, economic growth is necessarily the
result of a;ccumulation of capital, or of ihvestment, but investment in this context
is def}ned to include fhe acquisition of material and human capital. Unlike
materia;l' capital, human capital is less ptone to concentration. If income

distribution is functionally related to concentration of capital, capital defined in a

broad sense, then reliance on human capital is likely to stimulate greater equity.
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The ensuing formulation is an attempt to construct a theor'yf of optimaf
investment in material and human capital in a necclassical growth model. Long-
run optimum welfare is measured by an inter-temporal welfare function with two
arguments, namely, average per capita consﬁmption and the distribution of income.

As a first step, the distribution of income is ignored as a policy objective and

consequences for optimal choice between material and human capital investments

.are identified. The analysis is then extended to include_jn the welfare junction an

[

“index of inequality in the distribution of income.

An Opti'ma! Control Mode.l

\ The study proposes an optimal control model to determine the optimal
allocation of resources between consumption, investment in material capital and
investment in human capital. In the language of optimal control theory, the
problem is how to design a set of control variables (instruments), in the form of

. .

saving devoted to material capital formation and human capital formation, to bring
the economic system from a given initial state to a final state at some future date,’ |
so as to maximize a long-run general welfare goal of growth and equity. As a first
stage of analysis, it is asuhed that the maximization of per c;pita‘c_onsumption is
the sole objective of the planning authority. This simplistic formulation assumes
the absence ‘of income distribution effects and consumption externali{ies on the

social welfare function. It is also assumed that education is the only Source of

human capital creation.
List of symbols:

Y national income \
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K material cap_ital sto;k
L  labour-force; L{t) =L et , the size of the'mpour-force is considered
0

to be growing at the constant rate n (in the absense of migration)

C_ total cost of the education programme (ce constant average cost per

graduate in the stock of educated manpower)

-

C total consumption, with ¢ = C/L = per capita cor‘tsur"nption
] . .

v- index of inequality in the distribution of income. For reasons of

simplicity in mathematical manipulation, the variance of income is

used. -
61 attrition rate due to retirement, obsoles;:ehs:e and -death of graduates
5 'depr_eciatiorn rate of material capital AN
t  time period

time derivative, e.g., K= %t— K = investment in material capital.

v

The total Iabo-ur-force, L(t), at any given time t is partitioned inth skilled workers,

Le(t), and unskilled workers, Lu(t). The skilled workers constit a constant

- proportion, w, of the total labour-force, i.e., Le(‘t)=w(t)L(t). Therefore, the

unskilled workers, Lu(t) = (1-w(t) JL(1). The model! is, thus, highly aggregate, in

that there is only one type of training (education): workers are either skilled or

/
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unskilled. The analysis can, hoﬁvever, be easily extended to encompass.alternative

,_-/
j .
types of training {education): .

The total costs of education, C & and of ma‘gerial capital accumulation are
defrayed by the portion of national incorne, Y, saved and allocated to each
programme. (See U, ‘and v, in equations (6.2.5) and (6.2.6) below). Of course, more
of one means less of the others: more current consumption means less sa;/‘mgs
available to defréy investment in material and human capital; more allocated to
the acquisition of machines means less left over for the education programmes.
The problem is one of optimal allocation\‘ of scarce resources among these
competing needs. '

b

The following strong assumptions of neoclassical theory are assumed to

hold:
A.l ‘ Production is subject to constar{t returns to scale.
A2 All factors are necessary, i.e., in equation (6.2.33) below,
<
f(O, 1u, k) = f(le, 0_;_ k) = f(le, lu, 0) =0
A.3 The production function in equation (6.2.3a) is well behaved, I.e.,
fille, Ly 0) = =, with (f,;) negative definite, Vi, j € {1,2,3}. 1. and f;; are
. .. 3f(le, 1y, K)
partial derivatives, e.g. fo = ——-all—!—, etc. ~ o
- e .
AL Social welfare, W, is a function of per capita consumption, ¢, with

diminishing but non-vanishing rharginal utility, i.e., for all consumption
levels cef(0, =) in equation (6.2.4) below, W'(c)<0 and

0=W(e) < W) <W({0)=z
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Now
(6.2.1) L(t) = Lelt) + Lyylt)
(6.2.2) Ce(t) = ce(].,e + 8 lLe) = ce(ml.,-l- wl + & l'&JL)
(6.2.3) Y()=F(L e Ly K}y . T
F

(6.2.3a) y=Y /L= f(le, 1, k) by A.l
wherelezLe/L=w;lu=Lu/L=l-w;sz/L
(6.2.8) W = W(c), with assumed properties listed under A.4.
The control variables Uy and u, are:

Ce Ce - .
(6.2.5) uv)= e ((sl +nlg + 1e]

K+ 82K .
(6.2.6) Uz(t) =_T_:2- = ((62+ nk + k)

h|

' 2
withOcu <l; 0<Zuc<l, ie{l,2)
1=

Also

. C '
(6.2.7) clt) = L = (I-uy-uy) f(le, Ly k)

L{t)

The objective functional is
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T -rt
(6.2.8) J= 0 fweyet dt

_T Ny Tt
= 0 J _W((l‘éf’i) 1y, 1, K)) €T dt

The dynamical system ir;wplied by the saving-investment conditions ‘(é.2.5) and
\ )
(6.2.6) can be written more explicitly as:

u .
- Y1
(6.2.9) lezg;f - (61+n)le

(6.2.10) k= uf - (8, + nlk,
with boundary conditions (initial and terminal time conditions):

(6.2.11) le(O) =lags Ie(T) =lot
k(0) = kg s k(T)=kg
e
In (6.2.9) and (6.2.10), the rate of change of the state variables, 'Ie and k, depend
upon the.values of the state variables, ] e and-k, and upon the values of the controls,
uy and U, being applied.
_The optimal contol programme then consists of finding the optimal
control functions, u* = (u'f, ui) e U, to transfer the dynamical system (6.2.9),
(6.2.10) from its initial configuration (1a(0), k(0) ) to its final configuration (le('-l'),
1:('1')), in such a way as to 1rr;par¥'a-maximum value to the objective functional, J, in.
equation }6.2.3). This is a typicél optimal control proglem, which can be best

solved by applying Pontryagin's Maximum F’rinc:iple:.1 In this case, the Hamiltonian

1 See L.S. Pontryagin et al., The Mathematical Theory of Optimal
Processes (New York: John Wiley and Sons, Inc., 1962).
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H takes the form:

2 .
©212) HzWl- $u)e)e™ « 2 (if - (5, +n)1 Jet
i=11 lce Tl e

&

+ A (unf - (8, + Mk et

The problem consists of choosing the control process, u* ¢ U, such -that H is
maximized. “l(t) = .()xl(t), A,(t)), is a non-zero continuous vector function of
dynamic multipliers.

In an effort to extend this analysis to encompass the income distribution
effects on social welfare, the inevitable dilemma of the choice of a criterion to
measure long-run welfare ha;.s to be reckoned with. W can be reduced to a welfare
function with a measure of inequality in the distribution of income, and the
average per capita consumption as arguments. For simplicity in mathematical
manipulation, the variance of income is chosen as the index of inequality in
income. The criterion of welfare, J, is taken to be the integral of an undiscounted

welfare function, W', where,

T
(6.2.13) J= OI W'{v, c) dt

It is also assumed that W' has the property of additive separability, according to

which:

(6.2.14) W' =vyc-{l -y

+
where vy denotes the preference for economic growth, and (1 - v) the preference for

income equality.2 The weights are non-negative and for mathematical

S
~

_ 2 3.M.M. Ritzen, Education, Economic_Growth and Income Distrihution
(Amsterdam: North-Holland Publishing Company, 1977), p- 21.
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n

convenience, add up to one. The criterion for ‘optimality is:
T

(6.2.15) J=0jhc-u-ywjdn

with ¢ as given in (6.2.7), and

(&zm)v=:jw-ufdﬂw

-

thh the usual notation. (See equanon (2.5.13)).

The structure obviously has consequences for- the 1nterpretauon of the
optimal trajectories, in the maximization of the social welfare goals of growth and
equity.
! With all the above assumptions, the ‘model cannot be more than a
sllrnplistic representation of reality. Yet an effort has been made in the analysis to
capture some of the. pertinent characteristics of the real world, with a view to
providing a better understanding of the relation between investment in education,
economic growth and income distribution, than at present. It goes without saying,
that "the model is to be used, not to be believed™.3 In using the model of course
attention will have to be given to the limitations arising out of complexities of the
real world which are not reflected in the model as presented with its sim[:'allstic

assumptions.

3. Some Issues of Policy in the Distribution of Human Capital

This section discusses briefly the xmpllcatlons of equahty of opportunity

for equality of income and efficiency, and some issues of policy. The reason for

- 3 H. Theil, Principles of Econometrics (Amsterdam: North-Holland
Publishing Company, 1971).

Ta
i
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ad.voca:ting 'eq;.t‘aiity- of opportunity is.that it w_ohld _ﬁromote, distributive justice,
while at the same’ time prornoting economic ‘efficiency. Lack of equality of
opportunity, means that certain indiviqtlal's, groups, regions or sectors lack certain
opportunities. Suéh a state not only is "unfair" but also leads to inefficiency.
Under the free-education scheme ‘the state proviaes free educatién."to all on equal
terms", from the kindergarten to the university. Despite its good effects, the
chance of benefiting from the state's contribution has ‘been strongly affected by

family income. Due to family circumstances, the obstacles to access to a good

N . 4 -
education for many would remain, unless the-state goes beyond the provisions of

the free-education scheme in an effort to correct such dispar;

.

The emphasis now is on equality of opportunity 4 education. This like the

distributive justice, is advocated on grounds of "fairnedg", but unlike distributive
justice is also’ advocated on ground of efficiency. Equality of opportunity is
_ 1nterpre£ed_‘. in this study as the principle which demands the excluSion of such
1 .

irrelevant factors as family circumstances in determining the "outcome" of a
contest. Differential education may lead to different;al',"rewards" in terms of
incc;me. However, these rewards ought to be independent of certain fac'tors, €8y’
parental expenditure on education, and depend only on other factors, e.g., al-bility.
Independence, in the context of the present study, means invariance of educational
expenditure to parenfal wealth and income, while the _childrens' preference
functions and _abilities are given. This implies that any two children with identical
innate abilities andl preferences would receive the same education, irrespective of
their parents' resources or expenditure preferenf:es.

Inequality of opportunity in education leads to inefficiency. If the family
is the only source of educational expenditure, investment in education in differen'c

children may not be undertaken to the point at which the rates of return are

equalized at the rnargm as well as the rate of return on other assets. Furthermore,

Py
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in the';way_ the capital -r-narkeys. 'c.>perate, in;/estment inlhuman cééitgl tends to be
ine.efficient by corﬁparisbn with investment in rnateri.al cap}tal..Ag_ab, ina societal
standpoint inefficiéncy res.ults if the family is the sole source. of educational

finance. This is possible, due to the existénce of externalities, . defined as.

-discrepancies between private and social costs and benefits. Private expenditure

on education may generate external economies which are not taken into account in

!

_the private calculus of costs and benefits. As has been seen, the increase in public

e;cpenditure on education, particularly expenditure on elementary and secondary
education has been an important factor in reducing inequalities in the distribution
of income. In addition the study suggeéted the fact that increased expenditure on
education increases the Iong-term growth prospects of the country. ;Dn the grounds
of equity, eff1c:ency and the existence of externalities, there is therefore,
justification for the government to continue ﬁnanciﬁg of pre-university education.
The study regards equality of opportunity as the proper aim of the policy
for unjversity finance. It is evident that many families, who have members

enrolled in universities, ‘now have the sufficient resources to finance the full cost

A
-

of education. It is equally evident that many families who are not rich, in contrast,

lack sufficient income and wealth to finance from their own resources the cost of

university education. The ability of these families to borrow is also not promising

in view of the imperfect character of the capital market serving the formation of

“human capital. Thus, it can be argued that preferential treatment of qualified

students who are in need has a priority over the equal treatment for all students.
Accordingly, the study advocates that the subsidies enjoyed by the children from
well-to-do families be withdrawn. However, the government and the private
sector, as beneficiaries of investment in human capital, must finance the capital -
cost's of education. A special fund &esignated the "educational development fund"

should be set up for the purpose. Resources earmarked for the educational

s L
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development fund m‘ay be used to‘ defray the capital costs of universities and of
establisﬁing good schools in all parts of. the country. The participation of the -
private sector is throug:h a special eduééti_onal development tax. Thel quota of the

total resources channeled to this development fund by the government and private '

-

sector is to be determined according to the size of educated workforce employed in

each sector. The study also advocates the foilowing policies:

L. T An edutatio;u voucher scheme to support children from poor families at
pre-university Jevels. As the study advocates, the continuation of free-education
-schf.:me'-up to Grade 12 (G.C.E. (Advanced.level)), these vouchers should cover
earmarked maintenance grants graded inversely with family incame or according to
need.

2. An education vouch»er scheme to support children from poor families
attending universities. As the study advocates levying of tution fees to defray
current Fxpenditure of universities, the educat.ion vouchers in this case must cover
the full cost of education including tution fees and maintenance grants.‘ The value
of vouchers should be inversely related to family income.

5. An "education bank" to provide equity-type loans for university studéni’.s.

Such a bank would go a long way in correcting’ the imbalances arising from
. . “

-

imperfect capital markets, in the creation of human capital.

A voucher ‘- system would increase the éfficiéncy of -resource use by
facilitating competition among the various institutions of higher leafning and also
decentralizat_ic;n in the administration of financing higher education.

. The study reflects the belief that the policies envisaged would increase
equality of environment, circumstance, and opportunity. .In conclusion it is quige
appropriate to quote Tawney again:

It may well be the case that capricious inequalities are in some measure

inevitable, in the sense that, like crime and disease, they are a malady

which the most rigorous precautions cannot wholly overcome. But, when
crime is known as crime, and disease as disease, the ravages of both are



205

circumscribed by the mere fact that ‘they are recognized for what they
are, and described by their proper names, not by flattering euphemisms.
And a society which is convinced that inequality is an evil need not be
alarmed because the evil is one which cannot wholly be subdued. In
recognizing the poison it will have armed itself with an antidote. It will
have deprived inequality of its sting by stripping it of its esteem.%

4 R.H. Tawney, Equality, p. 56.



CHAPTER VII

CONCLUSIONS

b

Thus far the study has treated a variety of topics related to inequality in

the distribution of income and education. In this concluding chapter an_attempt is

-made to pull the threads together and assess what has been said.

The study started off with an assessment of the present state-of .
knowledge in the economics of income distribution and human capital theory. A
model which purports to describe the observed income distribution in Sri Lanka was

presented. An empirical analysis was attempted using the model, to ascertain the

extent and sources of inequality in the distribution of income in Sri Lanka. The

study reflected the belief that the inequality in the distribution of human capital is
an important cause of the inequality in income, earnings in. particular. An
empirical verification of this idea was attempted using the schooling model

relating income power to years of schooling, and rate of return on schooling.

Synopsis of Findings
Subject to the qualifications discussed throughout this study, the review

of evidence supports the following propositions:

L. A four-parameter model belonging to a generalized version of the
Logistic-Burr's System (Dagum's' model) was found to fit the observed income
distribution data better thaﬁ the competing models. The model has certain

desirable properties, and in this respect it out-performed the other models.
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The,model was employed in thé empirical analysis of personal income
distribution. The?indings enumerated.below are based on barémeter estimates of
this model. Inequality of income is measured in terms of the Gini ratio.

2. It appears from the empirical analysis that inequality in the distribution
of income in Sri Lanka is much higher than the inequality in one socialist country
(GDR), (although, they are not strictly comparable, as éersonal income in socialist
countries does not include profits), and moderately higher than that in the

capitalist developed countries. Inequality of income in Sri Lanka. for the

comparable years is less than that in other Asian developing countries.

3. The distribution of income of spending units in Sri Lanka showed a marked
improvement during the 1963-1973 period, but deteriorated in the following inter-

\
survey period, 1973-1978/79.

4, Income distribution among spending upits was found to be less unequal
than that among individual income receivers. Nonetheless, both showed the same

trend in inequality over time:

5. The degree of income concentration”in the urban sector substantially
exceeded that in the rural and pl“antation sectors. Inequality was.lowest in the
plantation sector. In terms of mean income differentials and economic distance
ratios, the urban sector emerged as the most affluent sector, followed by the rural
sector. In 1978/799,. -the degree of affluence of the urban sector as compared with

7

that of the plantation™sector was approximately twice as large as the degree of

4

affiuvence of the urban sector as compared with that of the rural sector or the

~
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degree of affluence of .fhe rural sector as compared with that of the plantation

~sector.” . )

é. A between-year comparison of income ineqhalities reflecting changes that
occurred during the [973-1978/79 period, reveals that the distributions in both
urban and rural sectors had become more pnequal‘. The distribution of income in
the plantatia'l sector wgs relatively stable during the same period. The inequality
of income between the urban and rural sectors had diminished substantially, while

that between the urban and plantation sectors had increased.

7. Zone 5, the region that includes the metropolis of Colombo, recorded the
highest degree of concenfz:ation of income, followed by Zone 2. Zone 2 also
recorded the highest increase in the degrée of income concentration. Zone 1, the
region that reported the least increase in inequality over the 1973-1978/79 period,
was also the region with the lowest inequality. Zone 5 was the most affluent

.region, while Zone 4 was the least affluent.

8. The increase of global inequalities is mostly a result of the increase of
" intra-regional inequalities. A substantial increase of the economic distance ratio
of Zone 5 vis-a-vis the other regions (inter-regional disparity) also contributed to

the increase of overall inequality.

9. Income is more unequally distributed among females than among males.

There are substantial income differentials between males and females.

10. Male-female income differeﬁtials declined during the 1973-1978/79

period. DuringA the 'same period, the inequality of income amongst females

TN —
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declined, while the inequality amongst males increased. As males comprise 70
percent of all income receivers, the increase in inequality within this group has a

substantial impact on global inequality.

11 Inequality of income is highest in the over 55 age group, while it is lowest
in the 14-18 age group. Ana-incf'easing pattern of intra-age group inequality with
ag.e is discernible. Income tends to be relatively low at the beginning of labour-
force partic‘ipation, rises throughout later ages, until a peak is reached in the 46-55
age group, and declines in the last age group. The results indicate the existence ofﬂi

-

pronounced age-income profiles.

12, Intra-age-group inequalities, particularly in all age groups over .25 years,
‘ have_ increased substantially over the 1973-1978/79 period. Changes in inter-
income distribution inequalities among different age groups do " not provide

conclusive evidence as to the effect of these changes on the overall inequality.

13. The data reveal the familiar tendency for income to increase with
education. Notwithstanding, there are considerable inequalities within educational
levels. Inequality of income among university graduates is highest, while those who
have completed grade 10 record the 10west.income inequality. Significant income
differentials do exist between educationa-i‘lévels as revealed by the magnitude of

economic distance ratios.

14, Income inequalities within different educational levels increased
-

substantially over the 1973-1978/79 period. Inequalities between educational levels

have not increased much.
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15. A model which relates income inequality to years <.)f schooling completed

and the rate of return to investment in schooling (the Schooling Model) was

supported by the da:‘.a, both in Eerms of a new test criterion introduced in the study
and in terms of the coefficient of determination.

-

The findings enumerated below are based on the schooling model. The

inequality of income is rneasﬁred in.terms of the variance of income power (the

logarithm of income). The inequality of schooling is measured in terms of the

coefficient of variation.

l6. The mean years of schooling completed has nearly doubled over the
twenty-five year period, 1953-1978/79.. However, the economic advantages
associated with the completion of additional years of schooling have diminished, as

shown by the decline in rates of return on schooling. * 1

17. Inequality of income declined substantially over the 1963-1973 period.
Duripg the five-year period following 1973, income inequality increased. The mean
years of schoolirig had increased and the inequality of schooling had declined

throughout the entire span of the twenty-five year period, beginning 1953,

18. The increase in mean years of schooling and the decline in inequality and

rate of return on schooling may have been brought about ‘by the wide spread of

education consequent on free education.

19. The decline in inequality of income over the 1963-1973 period may have
been the result of egalitarian tendencies brought about.by the free-education

scheme.
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20. _In spite of the decline in the inequality in schooling and the accompanying
- decline in fhe rate of returﬁ on schooling, which may have had an equalizing effect
on the overall inequalit'y in income, inequality in income has increased during the
1973-1978/79 period. This, supposedly, represents a cyclical phenomenon, brought
| about by the spurt of fast economic growth experienced during the last two years

of that period.

}k‘. Income inequality in the urban and rural sectors are more than double that
in the plantation sector. Paradoxically, inequality in schooling is highest in the
plantation sector, which records the lowest inequality in income.

22. Barring some exceptions, the results generally support the hypothesis that

inequalitles in schooling are negatively correlated with the level of schooling.

23. All regions have experienced a secular increase in the stock of human’
capital per income receiver. The inequalities in schooling have declined. Zone 5,
the region with the lowest inequality in schooling, is ranked second according to

the degree of inequality in income.

24, in 1973, the mean female income was 50 percent of the mean male
income. A narrowing of male-female income differential occurred during the
1973-1978/79 period. The inequalities in schooling within an_d between the two

groups have declined.

25. The inequality in the distribution of schooling is lower within younger’

cohorts than within older ones. In 1978/79, the inequality of income followed’ the

r

same pattern, save for a marginal exception.
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26. A parametric app_roach to the analysis of income and schooling confirmed
the results .obtained‘ before, showing a secular decline in the inequality of
schooling. If the first age-cohort who typically benefitted from the free-education .
scheme entered the workforce with a lag of 12-15 years, then the egalitarian trend
shown in the 1963-1973 period fs hardly 'surprising. The study reélects/jche- belief

that the recent adverse trends reflect a cyclical phenomenon, which is expected to

dampen over a longs-un growth path.

Of the instruments available to the planner for achieving distributive
justice, investment in human capital was considered the most desirable.l A need
was emphasized for balanced investment involving the optimum mix of alternative
forms of capital in accordance with the priorities set by the societal welfare goals
of growth and equity. This is possible through a generalized process of capital
accumulation involving a well specified structure of bo%h material and human
capital. An optimal control approach to development helps to incorporate a
general welfare-goal of growth and equity within a generalized process of capital
accumulation. A complete specification and analysis of a decision model for
economic growth and income redistribution, within the optimal control approach are
not the objectives_of this study. It is however appropriate to present a brief
outline of such a model as an integral part of the subject matter. Given that the
t.ime path of human capital investment is determined in an optimal control model,
this should be complemented by deliberate government action (policies) to ensure
that the distribution of human éapital too is-optimal, in achieving the goals of both

-

growth and equity.

¢
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ABSTRACT

HUMAN CAPITAL AND DISTRIBUTION OF PERSONAL INCOME:

. =~ A THEORETICAL ANALYSIS AND AN EXAMINATION OF SOME
ASPECTS OF INCOME DISTRIBUTION IN SRI LANKA

A theoretical and empirical treatment of income distribution theory with
special emphasis on the human capital approach to personal income distribution
theory is the main coﬂcern of the thesis.

The thesis covers the pésitive aspects of the distribution of income and
the normative implications for income d.istrlbution of investment in human capital.
The domain of the study covering positive aspects is designed to ascertainﬂthe
dimensions of the problem of inequality in income, as it exists in Sri Lanka. For
this purpose it is nec.essary to measure the extent of inequality, in some objective
sense, in relation to other countries, and over time. It is equally important to
determine the s:ources an;i causes of inequality. For a variety of reasons, it is
preferable to use a model which attempts to describe observed income distribution
in an empirical analysis of the extent and sources of inequality. Such a model is
proposed as a mechanism to describe the observed income distribution in Sri Lanka.
Its properties and methods of estimation are discussed.

The study reflects the belief that unequal distribution of human capital is
a very important cause of inequality in income. An empirical verificam‘:ion of this
idea is attempted using a model relating income power "(the logarithm of income) to
years of schooling and rate of return on schooling (the Schooling Model). A test
criterion'is proposed which uses the information of the data set to determine

whether the data confirm the specification of the schooling model or an alternative

functional form. In the schooling model, the distribution of income is made to
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depend on the distribution of schooling, but the latter is unexplained. An

alternative apbroach to the analysis of income and schooling that takes into

account the precise functional form of .the distribution of schooling is introduced
with a view to explaining inequalities.

The Vmain issue raised in the domain of the study covering normative
\\afpects of the problem is how to achieve a more egalitarian society, while at the

same time attaining a decent standard of living obtainable through an adequate

growth of the economy. Of the instruments available to the planner for achieving

this end, investment in human capital is considered the most desirable. The s;"tudy
erﬁphasizes the need for bél'anced._.investment involving an optimal mix of
alternative forms of capital in accordance with thg priorities set by the societal
welfa/;e goals of growth and equity. The programming of balanced investment is
" facilitated through a generalized process of capital accumulation involving various
forms of capital, e.g., material and human capital. The optimal contro! approach
to development, by its versatility, provides capabilities for incorporating :;a. general
welfare function of growth and equity within a generalized capital accu—mulatic)n
framework. The thrust of the argument in this thesis is that even when the time
path of human capital investment is determined in an optimal control model,
ideally this.'should be complemented by deliberate government action (policies) to

-

ensure that its distribution too is optimal, in achieving the goals of both growth and

equity. ' )
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