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The produce of earth——all that is derived from its surface by the united application of labour, machinery and
capital, is divided among three classes of the community, namely, the proprietor of the land, the owner of the
stock or capital necessary for its cultivation, and the labourers by whose industry it is cultivated.

But in different stages of society, the proportions of the whole produce of the earth which will be allotted
to each of these classes, under the names of rent, profit and wages, will be essentially different. ...

To determine the laws which regulate this distribution is the principal problem in Political Economy.

David Ricardo, Preface to Principles of Political Econorny, 1817 (1911 edition, p. 1).

At the risk of appearing to lack imagination, it is difficult not to begin with this quotation
from Ricardo, which is now a commonplace. Indeed, many people feel that it gives
a better definition of economics in general than the other commonplace which begins
so many textbooks, according to which economics is “the science of allocating scarce
resources to competing uses”. But of course these are only two aspects of the same
fundamental problem. Scarce resources are controlled or owned by personal interests
and allocating them in one way or another modifies individual benefits. The allocation
of scarce resources may thus reflect as much the way conflicts of interests are resolved
as the pursuit of efficiency. It is difficult to think of economic issues without distributive
consequences and it is equally difficult to imagine distributive problems without some
allocational dimension.

But distributional issues have not always been regarded as important by the eco-
nomics profession. There have been times in the postwar period when interest in the
distribution of income has been at a low ebb: in the 1950s and early 1960s, and in
the 1980s. There are several possible explanations for this lack of interest. In response
to the critiques of welfare economics in the 1930s and 1940s, economists could un-
derstandably have decided to concentrate on efficiency questions. Indeed, it may have
been the case that distributive outcomes were of little social concern, with the social
welfare function being explicitly or implicitly indifferent with regard to the distribution
of income. At a time of full employment and rapid growth, people may have justified
such lack of concern by the argument that those at the bottom would gain more from
employment policies and the promotion of economic growth than from redistribution.
In many countries, there had been a significant reduction in income inequality between
the 1930s and the 1950s. It may have seemed that differences in distributive outcomes
were now of second order in comparison with changes in aggregates. Or, on the textbook
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efficiency/equality trade-off, the cost of redistribution may have been judged too great
in terms of reduced efficiency.

Today, at the end of the 1990s, the position is different. During the last quarter of a
century, economic growth proved to be unsteady and rather slow on average. Europe has
seen prolonged unemployment. There has been widening wage disparity in a number
of OECD countries. It is no longer true of income distribution statistics, as Aaron once
said, that “following these data was like watching the grass grow” (1978, p. 17). Rising
affluence in rich countries coexists, in a number of such countries, with the persistence
of poverty. Policy choices about privatisation, about monetary union, about the future of
the Welfare State, all impinge on the distribution of income. It is difficult to think of an
issue ranking high in the public economic debate without some strong distributive impli-
cations. Monetary policy, fiscal policy, taxes, prices and competition regulation, are all
issues which are now often perceived as conflictual because of their strong redistributive
content.

Economists have responded quickly to the renewed policy interest in distribution,
and the contents of this Handbook are very different from those which would have been
included had it been written 10 years ago. A large proportion of the references in this
Handbook are to research published in the 1990s. It has now become common to have
income distribution variables playing a pivotal role in economic models. The recent
interest in the relationship between growth and distribution is a good example of this.
The surge of political economy in the contemporary literature is also a route by which
distribution is coming to re-occupy the place it deserves. Within economics itself, the
development of models of imperfect information and informational asymmetries (see,
for example, Chapters 8 and 10) have not only provided a means of resolving the puzzle
as to why identical workers get paid different amounts, but have also caused reconsid-
eration of the efficiency of market outcomes. These models indicate that redistribution
can increase aggregate income. There may not be an efficiency/equity trade-off; it may
be possible to make progress on both fronts.

Despite this, income distribution still remains rather peripheral in economics. We
lack research that integrates distribution centrally into the examination of how the econ-
omy works. To the extent that it does enter the analysis, distribution is more like an
input than an output. Distribution is taken as a parameter which affects the outcome of
economic mechanisms. This is significant and has certainly changed our way of looking
at many issues. We now understand that asset redistribution may improve allocative
efficiency. However, distribution must also be the object of the analysis, or still more
fundamentally, distribution must be considered jointly with other economic phenomena.
When we look at it from this point of view, we then realize how little is actually under-
stood about the determinants of distribution. The same is true at the empirical level. The
conceptual and practical problems in using data on income distribution are not widely
understood in the profession. As with the World Tables on economic growth, the ready
availability of a secondary data-set such as that assembled by Deininger and Squire
(1996), does not guarantee that users are aware of its subtleties. People do not aiways
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stop to ask “inequality of what among whom?”. So that, even though we have made
much progress over the last decade, a great deal is still to be done.

The aim of this Handbook is to survey the state of the art with regard to the economics
of income distribution, and to provide a basis for the next generation of research in this
important topic. Why do we say that it is important? First, as already indicated, the
distribution of economic resources is a social phenomenon which has engaged social
commentators and policy-makers. We believe that economists should be able to provide
an explanation. This view sees distribution as the leading character in the play. We are
asking how far economic theory is helpful in explaining the distribution of income, its
evolution over time, the way it interacts with other economic and noneconomic phe-
nomena, and the way it is affected by policy. This theoretical inquiry has an empirical
counterpart. Statistical institutes or researchers publish evidence on the distribution of
income on the basis of various statistical concepts and indices: dispersion of earnings,
inequality of households net income after taxes and transfers, inequality of wealth, etc.
Newspaper headlines proclaim that “poverty in Europe has increased” or that “the earn-
ings gap is stretching” or that “the North-South divide is widening”. Are such empirical
assertions complete and satisfactory? Do we always have the theoretical background to
read these data, or is it necessary to generate other types of data to fit the theories we
may have in mind?

Instead of having the distribution of income as the leading character of the play,
we may have it as a supporting actor (the “input” view of its role). Income distribution
assists our understanding of various fields of economics. In some cases, the relation is
relatively obvious. It would be difficult to ignore the distribution of income when deal-
ing with political economy mechanisms. In public finance, the design of optimal taxes
depends critically on the role of distribution, since without distributional differences a
uniform lump sum tax may well suffice. But there are also less visible ways through
which income distribution enters the core of economic analysis. Aggregation is the
methodological bridge between many distribution issues and more standard economic
analysis, with consumer demand as the leading field. But there are other areas where
distribution has played or is beginning to play a prominent role. It was clearly central to
Marxian economics. It has always been prominent in development economics and it is
now featuring in growth economics. Even if there were no ethical reason for studying
distribution, it would still be required as a conditioning parameter in other economic
phenomena.

This Introduction gives an account of the progress of the study of income distribu-
tion in economics and argues strongly in favour of a more systematic interconnection
between economic analysis in general and distribution issues. This is done through
reviewing the channels through which various fields communicate with each other, the
notable achievements of recent years, and what we believe are the directions that re-
search should take in the future. This has led us to consider income distribution issues
from various, sometimes overlapping points of view. Intentionally, we have not tried
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to avoid these overlaps which are essentially the proof that income distribution issues
cannot simply be handled independently of the rest of economic analysis.

Section 1 starts the process of identifying the elements from which we can begin
to construct a comprehensive theory of income distribution. Quite substantial progress
has been achieved in developing various building blocks but their integration remains
extremely difficult. We need to consider the way they should articulate with each other
to get the complete picture. To this end, we commence with a simple model, showing
how it relates to factor shares, to the unskilled/skilled wage differential debate and to
computable general equilibrium modelling. Sections 2 and 3 develop this framework to
allow for the accumulation of factors (Section 2), and for a richer treatment of the labour
market (Section 3).

Section 4 is concerned with empirical research, illustrated by income distribution
data for France in 1994. Finally, we turn to a set of issues which logically could per-
haps have come first, and in the Handbook are indeed the subject of Chapter 1. The
main character of the play we are watching should really be inequality, but like the
“Arlesienne” in Bizet’s opera, one never sees it. Here, it is elusive because it has many
economic and noneconomic dimensions. Income dispersion is strictly equivalent to eco-
nomic inequality only in the most simple version of the standard economic paradigm.
As soon as we deviate from this model, income dispersion becomes an approximation—
sometimes a bad one—of true inequality. Identifying the sources of inequality, and the
relation with theories of justice, are the subjects of Section 5.

The final part of the Introduction, Section 6, provides a guide to the contents of the
Handbook.

1. Factor share theories of income distribution

No unified theory of income distribution actually exists. Even though several titles of
books and articles announce quite ambitiously the statement of such a “theory of income
distribution”,! they typically refer to only one part of what should actually be covered
by such a theory: the determination of wages in the labour market, factor shares, the
accumulation of wealth, etc. Rather than an unified theory, the literature thus offers a
series of building blocks with which distribution issues are to be studied. Because of
the natural complexity of the subject, however, no serious attempt at integrating them
has really been made. We review in this section, and the next two sections, the various
blocks and the most obvious links between them.

! The bibliography to this introductory chapter contains references to some of the key books and articles in
the field. Among the general books in this field are Dalton (1920a), Meade (1964 and 1976), Bronfenbrenner
(1971), Pen (1971), Johnson (1973), Blinder (1974), Tinbergen (1975), Thurow (1976), Lydall (1979), Atkin-
son (1983), Osberg (1984), Lambert (1989), Cowell (1995), Morrisson (1996), Jorgenson (1997), and Piketty
(1997b).
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1.1. A simple static and competitive framework

We open this review of the various building blocks of a theory of income distribution
with a model inspired by the standard static Walrasian framework. This model works
back from the end by taking as given the distribution of all productive factors in the
economy and focusing on the rate at which they are paid. It is a simple model, but it
underlies much of both applied and theoretical literature on income distribution, from
the rudimentary practice of considering that income distribution is essentially linked to
factor shares in the National Income to more elaborate treatments like the Computable
General Equilibrium models of income distribution.

In a static framework, consider an economy made up of / individual units. We do
not specify for the moment whether they are persons or households. Each individual i
is endowed with a vector of productive factors, with components a;,,. The number of
components, M, of this vector may be large, so that this representation of individual
endowments permits us to take into account not only aggregate factors like capital and
labour, but also different types of (observable) capital or labour skills or abilities. Let
there be K firms, indexed by k, each with some fixed factors of production, fz, and able
to produce various goods with some given technology. To close the model, assume full
private ownership of the firms by individual agents and let 8;; be the share of individual
{ in firm k. Supposing that all these goods and factors may be exchanged on competitive
markets, with the vector of factor prices being denoted by w, the primary income of
individual i is given by:

yi = Zaimwm + Z9iknk, (1.D
m I

where 7z is the profit of firm k. The distribution of income ¥ = (y, y2, ..., yr) thus
results from the combination of the multidimensional distribution of endowments, the
matrix A = (aj1, a12, ..., A1pM; A2, 4225 .., Q2N -5 A11, 12, ..., A7 M), and the

per unit returns to these endowments, w, and of the distribution of the ownership of
firms within the population, that is the distribution of financial wealth, where the matrix
is denoted by ®. In such a framework, a theory of income distribution is essentially a
theory of factor rewards, and this explains the location of the subject in many economic
textbooks as part of the theory of pricing. Given the ownership distributions A and @,
knowledge of factor rewards, that is the vector of prices and profits, determines the
distribution of income.

Closing the model requires that we specify the way the factor rewards and profit
are determined. The competitive equilibrium model is closed by determining the set of
prices and factor rewards which equilibrate the demand and supply of the various goods
and (variable) factors. This set of prices and factor returns is therefore a function of the
distribution of endowments and wealth (ownership shares in firms) among individuals
and of the distribution of fixed factors among firms. The reduced form of this competitive
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model thus expresses the distribution of income Y as a function of the distribution of en-
dowments, A, of wealth, ®, and of technological factors summarised by the distribution
F of the fixed factors among firms (see Bourguignon and Morrisson, 1990).

Y=H(A ©,F). (1.2)

This general equilibrium formulation, or its partial counterpart (1.1) may be seen
as the heart of the theory of income distribution and the basis for policy analysis in
that field. It is generally used with a small number of dimensions to the key matrices.
Consider first the case where there are two factors of production, raw labour supplied
by workers who make up a fixed fraction, #,,, of the population and capital owned by
capitalists, who do not work and make up (1 — n,) of the population. Then, according
to Eq. (1.1) the relative distribution of incomes in the population depends only on the
share of labour, denoted by «, and of capital (1 — «), in total income. This two-class
economy (see Chapter 9, Section 2), reminiscent of Ricardo’s statement recalled above,
is probably the simplest justification for reducing the issue of income distribution to that
of factor shares.

The effect of variation in factor shares is shown in Fig. 1, where we have drawn the
Lorenz curve for this two-class economy. The Lorenz curve (see Section 3 of Chapter
2) cumulates people below a given income level and shows on the vertical axis the
cumulative share in total income of the bottom x% of the population. Where incomes
are unequal, this curve lies below the 45° line (the bottom x % have less than x % of total
income until we reach x = 100%). If the factor shares and relative population sizes are
such that income per head of workers is less than that of capitalists, we have the situation
shown in Fig. 1. The slope of the first segment is equal to « divided by n,,; the slope of
the second segment is equal to (1 — «) divided by (1 — ny). A rise in the wage share
moves the Lorenz curve upwards and closer to the line of equal incomes. The overall
extent of inequality is often measured by a summary measure, of which one of the most
popular is the Gini coefficient, which is the ratio of the area between the Lorenz curve
and the 45° line to the maximum such area (see Chapter 2, Section 4). In the present
simple case, it is equal to the difference between 7,, and «: if the wage share is 75% and
workers are 90% of the population, then the Gini is 15%.

At the time that Ricardo wrote, the factor distribution was seen as directly relevant
to the personal distribution, in that the different sources were identified with particular
classes of people. As Musgrave described it,

For classical economists, this scheme was doubly attractive. For one thing, it was an analytically convenient
grouping, the pricing of various factors being subject to different principles. For another, it was a socially
relevant grouping, as the division of society into capitalists, landlords and workers gave a fair picture of social
stratification in the England of the early nineteenth century (1959, p. 223).

Today, however, this is scarcely adequate, for several reasons. We need to explain the
distribution of factor incomes within classes, such as the size distribution of wages. Why
do Chief Executive Officers receive many times more than teachers? Why do airline
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Fig. 1. Lorenz curve for a two-class economy.

pilots get paid more than train drivers? In terms of Fig. 1, the Lorenz curves for the
two segments are not straight lines but are bowed outwards (the slope of the Lorenz
curve at a particular point is equal to the income at that point divided by the mean, so
a bow shape indicates that earnings are different). Second, there is human capital: the
investment which people make in themselves in the form of education, training or other
activities which raise their productivity represents a determinant of production which
has analogous features to investment in physical capital, and needs to be incorporated
into the production function.

Third, rather than people being identified with a single source of income, they now
receive income from a range of sources, so that one individual may be in receipt of
wages, interest income and rent (for example, through owning a house). A worker is not
simply reliant on wages. This means that we cannot draw any direct implications for
the personal distribution from observations of changes in factor prices. Fourthly, there
are intervening institutions: the production model referred to above does not explicitly
allow for the existence of institutions such as corporations, financial intermediaries or
pension funds, which stand between the production side of the economy and the receipt
of household incomes. Corporations receive profits, part of which are paid out in div-
idends, but part is retained for further investment. Pension funds act as intermediaries.
They own shares, real property and other assets, receiving the income from these assets
and paying it out, or accumulating it, on behalf of the members of the pension schemes.
Perhaps the single most significant intervening institution is the state. The gross incomes
generated by production are modified by taxation, used to finance public spending, in-
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cluding transfers which constitute a major source of personal incomes in industrialised
countries.

These mechanisms modify the relation between factor returns and the personal dis-
tribution. Suppose that person i has a wage w; and capital k;:

y;i = w; + rk;i. (1.3)

Taking the coefficient of variation, V, as an alternative measure of inequality,” and
defining p as the correlation between wages and capital, we find that the square of the
coefficient of variation is given by

V2 =a?V2+ (1 —a)* V2 +2pa(l — a)ViVy, (1.4)

where Vu% and sz denote the squared coefficient of variation of wages and capital. The
consequences of a rise in the profit share now depend on the relative dispersion of wages
and capital and on the correlation between them. Already, the conclusions are becoming
complex.

This treatment of distribution may be seen as the starting point of most competi-
tive equilibrium theories of income distribution with a macro-economic focus. Other
approaches, too, end up dealing with distributional issues in a similar way. Through the
Stolper—Samuelson theorem which determines the way in which factor rewards change
with the price of goods in international markets, the preceding formulation includes the
analysis of the distributional consequences of international trade. (To introduce trade in
the preceding framework, it is sufficient to assume that the prices of some goods are
exogenously given and that the corresponding markets equilibrate through imports and
exports.) It also includes the public finance approach to the distribution of incomes and
the analysis of tax incidence which developed in the tradition of the Harberger model
(see Harberger, 1962; Atkinson and Stiglitz, 1980: Lecture 6).

1.2. Skilled/unskilled wage differential

A second direct application of the preceding framework is the case where there are
various types of labour, say, in the simplest case, skilled and unskilled labour. Thus,
the endowment vector, a, in the preceding expressions has two components which take
the value 0 or 1 depending on whether a person is skilled or not. A model of this kind

2 The coefficient of variation is the standard deviation divided by the mean. Equation (1.4) is reached by
using the formula for the variance of a sum, which is

var(Xy + X5) = var(X1) + var(Xy) + 2cov(Xy, X»)

(where cov denotes the covariance) and dividing by the mean squared. It should be noted that the coefficient
of variation for wages is obtained by dividing by the mean for wages, which leads to the squared term in «,
and the corresponding expression for capital income.
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Fig. 2. Race between education and technical change.

was the basis for the “race” between technological development and education described
by Tinbergen in his book Income Distribution (1975, Chapter 6). He referred to people
being educated to graduate, or high-school, level. (The analysis refers to an advanced
country, in that it assumes that everyone receives at least a high school education.) Total
output is produced using graduate labour, high-school labour and capital. Tinbergen
argued that the elasticity of substitution of the production function is sufficiently close to
unity to warrant using a Cobb-Douglas form, with constant returns to scale and constant
cost shares for graduate labour and for high-school labour. From this, we can obtain the
profit-maximising choice of labour by competitive firms. Figure 2 shows the relative
demands and relative wages of the two types of labour. If the relative supplies are fixed
in the short-run, as shown by the vertical line, then we can solve for the market clearing
wage ratio as indicated. The race is then between the growth in the relative numbers
with graduate education and technological development increasing the importance of
graduate labour in production. In the case shown, the demand shifts faster than the
supply, so that the wage differential widens.

It is a mode] of this type which is invoked in the growing literature which tries to
explain the recent increase in wage dispersion in several countries. This literature has
sought to explain how, despite an increase in the relative supply of skilled workers,
the wage differential could have increased over the last two decades, contributing to
an increase in the dispersion of earnings. In terms of the preceding model, a natural
explanation is that the evolution of technological factors produced a bias in favour of
skilled labour, or in a multi-sectoral model, a bias in favour of sectors intensive in the
use of skilled labour. An alternative explanation has to do with the effects of international
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trade and the drop in the relative price of goods which are relatively intensive in unskilled
labour (Wood, 1994). At this point, we should point out that, to avoid overlapping with
the forthcoming chapter by Katz in Volume 111 of the Handbook of Labour Economics,
we have not covered the empirical literature on earnings in the present volume. The
reader is also referred to Levy and Murnane (1992), Katz and Murphy (1992) and
Burtless (1995). The theoretical explanation of the earnings distribution as a whole is
the subject of Chapter 7.

We have noted the lack of integration of different parts of the income distribution
story. The discussion of widening wage dispersion as a result of skill-biased technical
change has been conducted largely independently of any consideration of the contem-
poraneous rise in the real rate of interest, or, in most G7 countries, the rise in the share
of nonlabour income. Can the technical change explanation of the shift in demand for
unskilled workers be reconciled with the rise in the rate of return and in the capital
share? In the competitive equilibrium framework, this depends on the degree of com-
plementarity between factors in the production function. It may also be questioned how
far the technological developments to which reference is commonly made, such as the
spread of information technology, are well represented by a standard constant returns
to scale production function. Network externalities require us to provide a dynamic
treatment of the diffusion of an innovation, such as e-mail, and its increasing value as
the network becomes more extensive. The explicit modelling of such technical change,
and its distributional impact, seems a fruitful area for future research.

1.3. CGE modelling

More elaborate specifications of the preceding model have been used for an empirical
analysis of the determinants of the distribution of income and redistributional policies.
This is the “computable general equilibrium” (CGE) tradition. In the fields of interna-
tional trade and taxation, numerical models have been developed which extended the
basic principles of factor reward determination beyond the Stolper—Samuelson theorem
or the Harberger model to more complex economic structures with more than two factors
and two sectors of production (for a survey, see Shoven and Whalley (1984)). These
models have had much success in the field of economic development (for a survey of
these models, see Robinson (1991)). By distinguishing urban and rural labour markets,
skilled and unskilled labour, the land cultivated by peasants or used in large plantations,
it is indeed possible to take into account many factors with a direct and strong influence
on the overall distribution of income. The topic of income distribution and development
is covered here in Chapter 13 and in the Handbook of Development Economics by
Adelman and Robinson (1989).
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1.4. Capitalism and socialism

A variation on the two factor model may be used to examine the difference in distribution
between different economic systems. What reason is there to expect less inequality in
the personal income distribution under socialism? The most evident contribution to the
reduction in inequality is that resulting from the abolition of the private ownership of the
means of production. In terms of factor incomes, that part of national income received
as profit and rent (both referred to here as “capital income”) in a pure market economy
accrues under socialism to the state. Even if none of the spending by the state benefits
individual citizens, this elimination of private capital income can in itself be expected to
reduce substantially relative inequality.

Letus go back to the earlier class model, and assume, in an over-simplified way, that
in a capitalist society a proportion (1 — n,,) of the population receive income only from
capital and they are all better off than the remainder who receive only income from work.
The share of capital in total income is denoted by (1 — «), this being considerably greater
than (1—n,,), and we have seen that this would lead to a Gini coefficient equal to 71, — .
With n,, equal to 90% and « equal to 75%, the Gini is 15%. Suppose, more realistically,
that we allow for differences among wage earners (in terms of Fig. 1, we allow the first
section of the Lorenz curve to be bowed outwards rather than a straight line). Let the
value of the Gini coefficient be G in a socialist society where there are only workers,
with the same distribution of earnings as in the capitalist economy, and all capital income
accrues to the state (and is not redistributed to the workers). In contrast, in the capitalist
society the contribution of wage income to inequality will be proportionately smaller, by
a factor (1 — ny)o, but the contribution of capital income will now add a term (1, — o)
to the Gini coefficient. With the figures used earlier, the Gini coefficient in the capitalist
society is, as a percentage

G x09x0.754+15.

If inequality in the socialist economy, G, were 20%, then the capitalist country would
have a Gini coefficient of 28.5%. This comparison assumes that the profits accruing to
the state provide no direct benefit to individual citizens. If profits accruing to the state
were equally distributed to all workers, the difference between the two systems would
be still wider. This would reduce the Gini coefficient among a society of pure workers
by a factor of (1 — &), and, with the numbers used earlier, would mean a Gini coefficient
for incomes of 15%. The combination of the abolition of private ownership, and the use
of profits to finance social programmes (such as education, pensions, health care), has,
on this basis, a substantial redistributive impact.

This simple model, taken from Atkinson and Micklewright (1992), is not meant to be
a realistic description of any actual economy; it is intended only as an expositional de-
vice. It does not, for instance, allow for profit and other income being appropriated by the
ruling elite (on this, see Morrisson, 1984 and Atkinson and Micklewright, 1992, pages
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169-170). How far distribution of income was different under Communist regimes, and
the impact of transition to market economies, is the subject of Chapter 14.

1.5. Limitations

The limitations of the simple static Walrasian approach to income distribution are obvi-
ous. It misses major sources of income inequality or considers them as exogenous. Prac-
tically, the capital-labour income dichotomy explains a limited proportion of observed
differences among households. Decomposing the dispersion of individual earnings with
respect to skill, or more generally education or other definitions of human capital, usu-
ally explains a larger share. However, a considerable heterogeneity is left unexplained.
It cannot be satisfactory to consider this residual as exogenous or, equivalently, as the
result of purely “natural”, that is noneconomic, differences among individuals. This is
especially so in view of the changes recently observed in this “unexplained” component
of inequality in several countries and of the differences across societies.

To be more concrete, the distribution of income depends on that of personal endow-
ments and assets, but nothing has been said so far about how the latter are determined.
To do so, the theory must be made dynamic and must tackle the issue of the accumu-
lation of productive factors. Moreover, the assumptions of competitive behaviour and
market clearing may be questioned. In the macroeconomic theory of factor shares there
has long been a strand of thinking that has emphasised the role of monopoly power
(Kalecki, 1938). More within the mainstream, we may draw on recent work in labour
economics, replacing the competitive assumption in the preceding framework by more
realistic price, wage and employment determination mechanisms.

These two directions, of the dynamics of income generating factors and the micro-
economics of the labour market, are the main aspects that we now consider.

2. Factor accumulation and income distribution

Making the preceding framework dynamic means that we have to model the way in
which individuals accumulate the assets generating their current income and their shares
in the various firms in the economy, as well as the way firms modify their fixed factors.
The standard assumption is that these decisions are based on maximising behaviour,
which means that the accumulation equations depend on the sequence of current and
expected future factor rewards and prices. The accumulation equations have to be com-
plemented, therefore, by equations giving the equilibrium prices of those factors, assets
and firm shares which may be acquired on the market, as well as expectations of their
future values. Together with Eqs (1.1)—(1.2), they would provide a full dynamic repre-
sentation of the economy, the distribution of current income and that of all assets. It is
a dynamic general equilibrium model of this type which should be invoked to explain
the determinants of income distribution at a point of time, and the way it changes over
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time with the economy. Clearly, however, this model is much too complicated to be
analyzed in general terms and the literature has focused on extremely simplified forms of
it. Given the difficulties which economic theorists have found in explaining the dynamic
behaviour of aggregates, this may perhaps be forgiven!

In what follows we briefly review the main directions which have been explored.
The most elementary version of the accumulation equation—and practically the only
one being used—refers to the case of a single asset being accumulated by individuals
who are identical apart from their level of assetholding. The canonical model is written
in its simplest discrete form as:

Air=pAi 1 +a+e,, 2.

where A;; is the level of assets owned by person / at time 7, p and a are two positive
constants, and €; ; a random term representing exogenous shocks to the accumulation
process. The latter are supposed to have zero expected value and to be identically and
independently distributed across periods and persons, with variance o2. In what follows,
we shall refer to A as being the total “wealth” of a person, comprising both conventional
financial wealth and human capital, except when otherwise specified.

As simple as it may be, model (2.1) can be invoked to represent various theories of
income distribution.

2.1. Stochastic theories

Stochastic theories (see Chapters 7 and 11) emphasize the role of the term, ¢. In the
simplest model A stands for the logarithm of wealth, or income, and p is equal to unity
(and a to zero). The logarithm of wealth thus follows a random walk. After some time, it
is distributed lognormally among individuals whereas its variance increases linearly with
time. This is simply another statement of the well-known Gibrat’s law (Gibrat, 1931)—
see Aitchison and Brown (1957). The model with p < 1 corresponds to the mean
reversion process introduced by Galton (1879)—see also Kalecki (1945). Subtracting
the mean of the (log) wealth from both sides of Eq. (2.1) shows that the expected value
of the change in the deviation from the mean is negative for persons with wealth above
the mean and positive below it. The distribution of wealth or income tends toward some
limit which depends only on the characteristics of the distribution of € and on p. Writing
var(A); for the variance of A; ;, we have

var(A), = ,ozvar(A)t_l +02, (2.2)

so that the variance of the logarithm of wealth converges to a2/(1 — p?). There is con-
tinuing inequality, but it is generated by the stochastic term. The “economics” that enters
via p determines the degree of magnification of the inequality due to the stochastic term,
and the convergence or otherwise of the process. Where p < 1, the process converges
more rapidly, the smaller is the value of p. If p > 1, then the process is explosive and
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leads in infinite time to a degenerate situation of maximum inequality, where the share
of total income or wealth owned by the richest tends towards unity. Other models have
been built along similar lines. They exhibit different dynamic patterns and limiting dis-
tributions. In the model of Champernowne (1953) the distribution tends toward a Pareto
distribution rather than a lognormal distribution. This result is obtained by replacing the
stochastic specification in Eq. (2.1) by a Markov stochastic process with a particular set
of probabilities of transition across discrete wealth intervals of uniform proportionate
extent.

These stochastic models have been repeatedly criticised as lacking economic content.
According to Mincer,

From the economist’s point of view, perhaps the most unsatisfactory feature of the stochastic models .. .is that
they shed no light on the economics of the distribution process. (1958, p. 283)

By this he means that they do not incorporate individual optimising behaviour:

it is difficult to see how the factor of individual choice can be disregarded in analysing personal income
distribution. (1958, p. 283)

From this point of view, the stochastic models are not fundamentally different from
assuming that the distribution of productive assets in the economy is exogenous as was
done in the preceding section. This criticism can be overstated, in that optimising models
may simply push the explanation back one stage. But if we are to go beyond a descrip-
tion of the dynamics of income and wealth, then we need a fuller understanding of the
determinants of the distribution of income. If we stick to the simple linear model (2.1),
the economic analysis must bear on the mechanisms which determine p and whether

psl

2.2. The dynastic consumption model as a benchmark and the ambiguity of bequest
theories

The standard microeconomic model of intertemporal consumption allocation (see Chap-
ter 11) should give some information on the value that may be expected for p. However,
different assumptions in this model lead to different values. A benchmark is offered by
the “dynastic” model where the altruism of a person extends to his/her descendants, their
descendants, the descendants of their descendants, and so on for an infinite future. This
is equivalent to assuming that the person lives forever and optimizes over an infinite
horizon. Under the assumption of strict demographic replacement, the budget constraint
is:

Ay =1 +1rAr —c + e, (2.3)

where ¢; is the flow of consumption at period ¢, and, as before, A includes both con-
ventional financial wealth and human capital, and € is the stochastic term. If the utility
of consumption is assumed to be additive and quadratic, and if the time discount rate
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is assumed to be equal to the rate of return, », on wealth, then the maximization of the
expected value of the discounted sum of utility leads to Eq. (2.1) above with p = 1 and a
= 0—see Deaton (1992, p. 183). In other words, the optimal consumption at each point
of time is simply the income flow from wealth. Wealth, income and consumption all
follow a random walk. It follows that their variance in the population increases linearly
with time.

There is evidence that the dispersion of consumption expenditures tends to increase
continuously with age in a given cohort, see Deaton and Paxson (1994). So, the preced-
ing model could be satisfactory for an intragenerational theory of income and wealth
distribution. However, it does not seem to fit the most obvious stylized facts of the
intergenerational transmission of inequality, and in particular the apparently nonincreas-
ing variance of wealth. The reason why the preceding model may be less adapted for
intergenerational issues is that it relies on a rather extreme form of altruism. If agents
were selfish agents and indifferent to the fate of their descendants, then with a fixed
and certain lifetime, wealth should decrease at the end of one’s lifetime and be equal to
zero at death. With such a theory, bequests should essentially be involuntary and mostly
explained by the natural uncertainty of life duration, coupled with the absence of a good
annuity market. But a host of intermediate cases may be envisaged where bequests enter
personal utility and transfers to children are made at death or during one’s lifetime under
the form of human capital. Fertility behaviour must be taken into consideration since the
number of descendants directly affects the intergenerational discount rate. Differences
in family size are also important. Large families mean that, with equal division, wealth
is divided more rapidly; where families die out, on the other hand, wealth passes into
other hands.

There is a rich literature on the simultaneous determination of fertility and intergen-
erational transfers of wealth and/or human capital which has been largely influenced
by Becker—see in particular Becker and Tomes (1979, 1986) and Becker and Murphy
(1988). This explains why there seems to be regression to the mean in wealth and
earnings across generations. However, this finding is consistent with many theories of
intergenerational transmission of wealth and human capital and it does not seem to be
possible to discriminate in any simple way between them. There remains considerable
ambiguity about what motives actually drive bequests—see for instance the survey by
Kessler and Masson (1989) and Chapter 11. Consideration has also to be given to the
division of estates and the role of social and legal norms—see Meade (1964), Stiglitz
(1969), Blinder (1973) and Atkinson (1980). In our view, the role of inheritance is an
important area for future research.

2.3. Heterogeneity in the accumulation factor p and human capital theory

In the previous models, heterogeneity across individuals arises essentially because of
the idiosyncratic shocks, €, which are distributed independently across persons, and
their accumulation over time through the factor p. The economic theory of distribution
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thus appears as a theory of the transformation, through wealth accumulation and inter-
generational transmission behavior, of these idiosyncratic shocks into some permanent
inequality of income and wealth. However, individuals are likely to differ not only in the
income shocks that have hit them in the past but also in preferences and tastes. These
may correspond to the degree of altruism of persons, their preferences for number of
children, or their risk aversion. If there is independence of the idiosyncratic shocks, €,
and if p is the same and below unity for a group of persons, we know that the distribution
of wealth within that group tends asymptotically toward a well-defined limit. With het-
erogeneity of p within the population one can thus say that the overall limit distribution
is a mixture of the preceding asymptotic distributions. But short-run dynamics may be
much more complex.

Such heterogenity is behind the theory of human capital and income distribution
initially introduced by Becker (1967), which is different from Mincer’s (1958) original
model where the accumulation of human capital in formal education is not essentially
different from the accumulation of another financial asset. Becker’s framework is in fact
close to the static general model considered above. The total human capital asset owned
over his/her lifetime by an individual is determined by the equalization of the (individual
specific) marginal return and marginal cost. This essentially makes the total amount of
the human capital asset operated by person i an individual specific function of the market
prices which are behind the marginal cost and marginal return schedules, that is wage
rates and the rate of interest.

An explicitly dynamic human capital accumulation framework with heterogeneity
in p leads to the cross-over phenomenon of life-cycle earning paths noted by Mincer
(1970). If human capital is accumulated continuously during one’s lifetime according to
a process of type (2.3) but if the return, r, on this investment is individual specific, then
the corresponding accumulation speed, p, differs across persons. Two persons starting
with the same initial human capital will end up with different levels after some time.
Moreover the consumption of the more able person will be smaller at the beginning of
his/her lifetime, since he/she invests more, and larger at the end since he/she has more
capital. It follows—see Chapter 7—that the dispersion of earnings as a function of age
is U-shaped, a conclusion different from that obtained above.

In such a model, and in Becker (1967), the cause of income differences, apart from
the stochastic terms, is the difference in “abilities”; we have therefore simply pushed the
explanation back one stage to the explanation of these ability differences. We return to
this in Section 3.

2.4. Market imperfections and wealth dependent accumulation rates

A second source of nonstochastic heterogeneity lies in the initial endowments of wealth.
In the shortrun, these are clearly important, and they may leave a long shadow on the dis-
tribution. Differences in initial endowments acquire particular interest, however, when
there are reasons to expect them to persist. This cannot happen with the simple linear
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Eq. (2.1), but allowing p to depend on A in Eq. (2.1) makes the difference equation
nonlinear and introduces new possibilities. This small change of assumption may allow
us to account for what could be called “economic” as opposed to “natural” sources of
inequality.

The simplest reason why the accumulation factor may depend on the level of wealth
has to do with market imperfections. Because of asymmetries between lenders and bor-
rowers leading to moral hazard and risk selection problems, people with a low level of
wealth cannot borrow against future incomes or can do so at a rate of interest which
depends negatively on their current wealth used as a collateral. This important aspect
of the income distribution is treated in depth in Chapters 8 and 10. For people actually
constrained by capital market imperfections, the optimal strategy in the standard life-
cycle or dynastic consumption-saving model will be different from that described above,
whether accumulation concerns conventional wealth or human capital. The significance
of these factors is likely to vary from country to country depending on the institutional
arrangements for the financing, in particular, of education.

In the field of human capital, and financing entrepreneurship, these imperfections
can perpetuate inequalities. The argument which follows is inspired by Galor and Zeira
(1993)—see also the synthetic presentation of this model in Atkinson (1997). Consider
the case of human capital accumulation in children, and abstract for the present from
stochastic factors. Poor parents are liquidity constrained. Even though accumulation
increases with the initial level of capital, A, at rate p (assumed to be <1), it is taking
place at a low rate (since human capital and hence earnings are low) and they know that
their children will also be constrained. At the top of the distribution, rich parents are
not liquidity constrained and do not expect their children to be. Therefore, accumulation
proceeds at a higher level, although again it increases marginally with A at rate p. In
the middle of the distribution, parents are in a situation such that if they accumulate
enough, they will be able to borrow to pay for their children’s education, or maybe to
free their children from the liquidity constraint. Moreover, the more they accumulate
the lower will be the rate of interest on their loan. The rate of return on their savings is
thus marginally much higher than in the two preceding cases and they accumulate faster.
Instead of being a linear locus in the (A;_{, A,) space, the wealth dynamic Eq. (2.1) now
has the shape shown in Fig. 3. It is nonlinear, and—most importantly—it is nonconcave.
There may be one or three intersections with the 45° line. In the case depicted in Fig. 3,
there are two locally stable equilibria at points £7 and E3 to which individual wealth
may converge. In the absence of random shocks, the limiting distribution is determined
by the jnitial distribution: the proportion of people ending up at E1 is the proportion of
people initially on the left side of the unstable equilibrium point E;. Itis the nonconcav-
ity introduced by the capital market imperfection which is important, as demonstrated
by Bourguignon (1981) in a model with a nonconcave savings function which leads to a
locally stable equilibrium with persistent inequality among otherwise identical people.

Unlike other models reviewed so far, where income and wealth inequality essen-
tially result from “natural” differences across individual talents, preferences and chance,
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Fig. 3. Wealth accumulation process with imperfect capital market.

possibly compounded by economic phenomena, the nonconcave models just described
generate inequality ex nihilo. Two persons, or dynasties, with very similar initial wealth,
but on different sides of E3, end up with different long-run wealth. Some people are
“trapped” at a low wealth level. Of course, if we re-introduce stochastic terms into
the Galor—Zeira model, then there is a positive probability that a family below E; will
be taken above by the random shock. In this sense, the notion of a “trap” is a fragile
one. One would expect that, taking into account the random shocks, €, the asymptotic
distribution of wealth would be a mixture of two distributions defined by the frequency
of € and, roughly speaking, centred around E and E3.

2.5. Accumulation rates with endogenous prices: distribution and growth

All the preceding dynamic theories of the distribution of productive assets assume that
the price system, as summarized by the rate of return on wealth, is exogenous—even
when depending on personal wealth as in the preceding model—and independent of this
distribution itself. This is in contradiction with the dynamic general equilibrium frame-
work outlined at the beginning of this section, where the personal distribution of assets,
the distribution of fixed factor among firms and the price system all depend on each
other and change simultaneously, except at a steady state. In this general framework,
the rates of return of the various assets as well as their rates of accumulation should all
be functions of the distribution of assets itself. A simpler case is when there is a single
asset the return on which possibly depends on the total volume available of that asset.
By allowing the accumulation rate, p to depend on the rate of return to the productive
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asset, the individual accumulation Eq. (2.1) then provides a link between growth theory,
factor shares and the personal wealth or income distribution.

This relationship was first analyzed within the framework of Solow’s aggregate neo-
classical growth model by Stiglitz (1969). In the present framework, his argument may
be summarized and generalized by rewriting the individual accumulation Eq. (2.1) as,
taking A now to exclude human capital:

A = plr(KDIA -1 + i (K1) + €y, 2.4)

where K, is wealth per capita in the economy, r( ) its rate of return which in the
neoclassical model is a decreasing function of the mean wealth, p( ) is as before the
rate of accumulation of wealth, but its positive dependence on the rate of return r is now
explicit, and o; ( ) stands for the effect of nonwealth income—essentially earnings—on
accumulation.

The key new feature is the feedback from accumulation to the rate of return. Suppose
we ignore the stochastic element. With an identical linear savings relationship, as in the
main model analysed by Stiglitz, the behaviour of aggregate capital follows an aggregate
version of Eq. (2.4):

K, = plr(K))K; 1 + a(Ki-1), (2.5)

where a(K;—;) denotes the aggregate effect. If the aggregate economy converges to a
steady-state level of capital, then this implies that o ( ) is less than unity, and hence that
ultimately the individual wealth-holdings also converge. Such steady-state convergence
is guaranteed for example where savings are a constant proportion of total income.
With no random component, the wealth distribution would tend toward an egalitarian
distribution after some threshold of wealth per capita has been reached. Before then,
however, p( ) is larger than unity so that inequality may initially increase. In summary,
this modification of the original linear dynamic Eq. (2.1) consists of finding an economic
reason for the accumulation rate p to vary over time and to end up at less than unity. The
reason given here is the decline in the rate of return on wealth due to the aggregate
accumulation.

In the preceding model, it is growth, or economic development, that determines
the evolution of the distribution of wealth. Because of the linearity of the individual
accumulation Eq. (2.4), the distribution of wealth or income has no impact on the ag-
gregate evolution of the economy. Different results may be obtained by modifying the
assumptions about the model of growth and factor shares behind the functions ( ) and
a( ). In the model of Bertola (1993), people are identical in all except their wealth and
their labour endowment. There are no random disturbances. People are infinitely-lived
and maximise identical iso-elastic and additive utility functions. They face the same
interest rate, and choose the same rate of growth of consumption. The economy grows
steadily at this rate. As Bertola shows (see Chapter 9), nonwealth income is optimally
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entirely consumed, so that the a( ) term itself disappears. People with no capital do
not accumulate any. On the other hand, those with capital must save in order to keep
up, and the initial heterogeneity is perpetuated. There is no feedback from growth to the
distribution. On the other hand, Bertola goes on to posit a politico-economic mechanism
for the determination by the median voter of taxation which affects the rate of growth.
Different people have different interests depending on the ratio of capital to labour in
their income. The growth rate is then potentially affected by changes in the location of
the preferred choice of the median voter relative to that of a person with a factor bundle
equal to the mean. In this way there is a link between distribution and growth.

To be complete, the imperfect capital market theory described earlier can be com-
bined with the preceding endogenous determination of the rate of return on wealth.
However, we can no longer simply assume that » and « are determined as previously by
the aggregate wealth in the economy. Unlike the preceding models based on Eq. (2.6),
there is no dichotomy any more between the (initial) distribution and the equilibrium
price system, at least in a closed economy. Following the dynamic general equilibrium
specification mentioned earlier, the price system at a point of time is that which equi-
librates the demand for investment and the supply of savings. If this is the case, then
the imperfection of the credit market implies that the current distribution of wealth and
income in the economy affects its rate of growth, and that in turn the growth process
modifies the distribution. Recent work on modelling this complex interaction includes
Aghion and Bolton (1997) and Piketty (1997a)—see Chapter 8.

Here lies the frontier. Starting from a considerable simplification of the general
dynamic specification of the distribution of assets, the literature is progressively inte-
grating an increasing part of the complexity of this process. A better understanding of
the basic mechanisms responsible for the evolution and the persistance of inequality has
certainly been obtained. The research programme corresponding to the dynamic general
equilibrium formulation is, however, far from realised, and further progress is to come.
For instance, expectation formation and properties of expectational equilibria are being
analysed as a possible cause of persistent inequalities—Piketty (1998) and Chapter 8.

3. Labour market and income distribution

The general static Walrasian theory of income distribution with which we began in Sec-
tion 1 showed how income accrues to individuals as a remuneration of the various assets
they own, which are supposed to be observable, homogeneous and therefore tradable
on possibly perfectly competitive markets. Section 2 then reviewed how these assets
were accumulated and how their distribution was determined. Such a framework seems
adequate to handle income distribution issues where the underlying assets are readily
identifiable factors like land or financial assets. For labour earnings, however, things
are not that straightforward. Human capital theory allows us to represent that aspect
of earnings which results from explicit accumulation behavior in formal education and
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further training, but it may be considered as too simple a view for earnings distribution
issues. Presumably, there is more than the remuneration of a single factor in individual
earnings and any theory of distribution should take explicitly into account such things
as natural talents, abilities, or effort, which are commonly invoked to explain why one
person earns more than another. In general, these determinants of earnings are not homo-
geneous within the population, they cannot be accumulated and they often are difficult
to observe. There 1s no market for them and therefore no price, so that the basic income
generation Eq. (2.1) above seems inappropriate to deal with such issues.

A possibility would be to simply ignore these factors altogether. Talents are unob-
served determinants of earnings; and economic theory should concentrate on cbservable
factors while allowing for some “residual” describing natural disparities among per-
sons. Such a reasoning may be behind the numerous attempts since Pareto (1897) at
finding a regularity in the distribution comparable to that of physical characteristics
like size or weight. However, as with the stochastic term, ¢, in the dynamic models
above, the issue is whether the observed distribution of earnings is simply that of that
random component—conditionally on observable earnings determinants like education
or job experience as proxies for human capital—or whether economic mechanisms are
responsible for the transformation of the natural distribution of talents and abilities into
a distribution of earnings which is more or less skewed. We briefly review the various
theories found in the literature, covering ground which is surveyed in detail in Chapter
7.

3.1. Selection theory as an economic explanation of skewness

One class of models explains the skewness of the distribution of earnings by the assump-
tion that earnings result from the multiplication of many factors which are themselves
independently and approximately normally distributed. This may be seen as largely ad
hoc, and somewhat tautological. Although it was long ignored, a more economic expla-
nation of the skewness of the distribution of earnings was offered in the 1950s by Roy
(1951) and Tinbergen (1956). This model (see Chapter 7) contains the essence of what
is nowadays referred to as “selection” mechanisms, which are at the heart of modern
representations of the functioning of the labour market.

Suppose that individuals are endowed with quantities of various homogeneous tal-
ents which are distributed lognormally. Suppose also that there are two sectors in the
economy which weight differently these talents. The earnings of an individual are y;
in the first sector and y> in the second. If everyone works in the same sector, then the
distribution of the logarithm of earnings is normal. But, with free entry and perfect
competition in both sectors, each person selects the sector which pays him/her best.
His/her actual earnings will thus be given by the self-explanatory “selection” rule:

y = Max(y1, y2). 3.0
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It is easy to see that, if talents in the two sectors are not perfectly correlated, then
the distribution of the logarithm of earnings is skewed to the right (see Heckman and
Honoré, 1990, p. 1132). The nature of the sorting which takes place in this model is set
out clearly by Neal and Rosen in Chapter 7.

This model may be made more complex by making different statistical assump-
tions about the primary distributions of earnings in the two (or more) sectors. From
an economic point of view, in one sense this selection theory is not far from the basic
competitive model (1.1): one could simply say that a person in the labour market is
endowed with quantities of two assets which are themselves combinations of his/her
innate talents. Each of these assets has a price which is set competitively. Indeed, if
firms in sector 1 want to hire more people, they simply increase proportionally all the
v, until the selection rule supplies them with as many people, or efficiency units of
labour, as they require.> So each person is remunerated proportionally to the labour
asset he/she owns. The difference is that he/she cannot sell both at the same time (being,
in effect, rationed) and thus opts for the most remunerative. Choice therefore enters the
explanation of the earnings distribution: it is not purely the result of a given distribution.
To account for this choice, some form of supply function should be introduced in front
of some of the assets in Eq. (1.1), as well as in the market equilibrium equations which
determine the rates of return. Of course, things become much more complicated and the
results which can be obtained from the standard Walrasian construct may not apply any
more.

3.2. Involuntary selection, segmentation and discrimination

Interpreting the selection model as some kind of rationing makes it necessary to dis-
tinguish between voluntary and involuntary selection. In the preceding model, rationing
occurs because a person cannot sell physically his/her labour twice. However, he/she
remains free to choose in what sector or occupation he/she actually wants to work. On
the contrary, involuntary selection imposes this choice.

This brings us to models of labour market segmentation. Wages are fixed in some
firms or some sectors, at a level above the competitive rate for a given type of labour.
Workers outside this privileged segment of the labour market would like to enter, but the
number of openings is limited and rationing occurs according to some scheme which is
arbitrary or partly dependent on the characteristics of the workers. Several mechanisms
have been invoked to explain this segmentation of the labour market and the wage dis-
persion that it creates. Efficiency wages explain why competitive firms may prefer to
pay a wage rate higher than that observed in the rest of the market. The existence or the
uneven strength of labour unions, and more generally the distinction between insiders
and outsiders in the internal labour market made up by large and medium firms, may

3 For an illustration of these mechanisms and their implications for the distribution, as well as for an
econometric estimation of the Roy model, see Heckman and Sedlacek (1985).
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be another cause of segmentation. On these themes see respectively Akerlof and Yellen
(1986) and Lindbeck and Snower (1988).

An extreme case of segmentation is labour market discrimination by which some
individuals in the labour force are simply prevented from being hired in some jobs or
at some wage levels on the basis of their ethnic origin or their gender. For references to
different theories of the economics of racial discrimination, see—in addition to Chapter
8—Becker (1957), Arrow (1972), Phelps (1972), Marshall (1974) and Reich (1981). On
gender, see among others, Amsden (1980), Fuchs (1988), Gunderson (1989), Folbre et
al. (1992) and Polachek and Siebert (1993, Chapter 6).

3.3. Imperfect information on workers’ and jobs’ characteristics: sorting and
matching

It was supposed until now that all players in the labour market had perfect information
on the characteristics, ability and skill of employees or potential employees. This is not
the case, however. Guessing the productivity in a specific firm of a person being hired
is actually difficult not only for the employer but also for the employee. Productivity
depends on imperfectly known characteristics of both the worker and the firm. It takes
time to realize whether or not a marriage in the labour market is successful. From the
point of view of the distribution of earnings, the uncertainty arising from this imperfect
knowledge and the strategies to overcome its effects may explain why the shape of the
observed distribution of earnings can differ from that of the distribution of abilities or
productivities. More or less efficiency in learning about the quality of a match, or in
sorting out employees or jobs with higher productivity, may mean more or less inequality
in the distribution of earnings.

Matching and sorting models may be considered as dynamic extensions of the basic
selection mechanism analyzed above and their distributive implications are similar. To
understand the intuition of these models, suppose that the first match of any entrant on
the labour market with an employer is random and yields some level of earnings, the
logarithm of which is denoted by y;. Suppose that another opportunity is given to all
employees to change job at a subsequent period after some uncertainty on productivity
or job characteristic has been resolved. This is more or less equivalent to assuming that
the new matches are drawn randomly. Those finding a better match actually change jobs
and others stay with their initial job. If y; is the second draw, earnings after round 2
are simply given by Eq. (3.1). If the “natural” distribution of abilities, that is of y; and
¥2, Is symmetric, then that of actual earnings after period 2 will be skewed. Assuming
that new possible matches are drawn at regular time intervals, or equivalently that new
mformation about a given match is revealed, then one should observe that: (a) individual
earnings in a cohort increase with age, (b) the skewness of the distribution of earnings
increases with age. Actual models are much more elaborate than this simple story, but
they lead to the same kind of results (see Gibbons and Katz (1992) and Sattinger (1993)).
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In addition to the selection mechanism that produces skewness starting from a sym-
metric distribution of personal abilities, random information acquisition and optimal
dynamic job strategy give an interesting dynamic dimension to sorting and matching
theories. They have something comparable to the dynamic models of asset accumulation
briefly reviewed in the preceding section, the asset being here the information on the
best jobs available. To the extent that this accumulation process is independent of the
action of agents, it might enter the class of “stochastic” dynamic models defined above.
However, it is possible to introduce in the basic framework described above some choice
by employees among different sectors, search behavior and possibly some equilibrating
wage setling mechanisms, all these extensions leading to more complex dynamics (see
Jovanovic (1979) and Chapter 7).

3.4. Imperfect observability of effort and agency problems

The need to provide incentives to employees because of the unobservability of their
effort gives another example of a situation where economic mechanisms introduce a
wedge between the natural distribution of productivities and that of earnings. In the
canonical model of agency theory of the determination of earnings, the observed produc-
tive performance of employees is equal to the sum of the effort they devote to their task
and a zero mean stochastic term (“noise”). The latter prevents employers from observing
and rewarding effort. To maintain effort incentives, the optimal labour contract consists
then of remunerating workers whose performance is above some threshold, z, at a level,
y1, above the remuneration y, given to workers whose performance falls below z. The
threshold, z, and therefore the number of workers paid the higher level of earnings, as
well as the earnings differential y1—y», depend on the cost of effort for workers and the
distribution of the noise term. (For references to contract theory, see Macho-Stadler and
Pérez-Castrillo, 1997; Salanié, 1998.)

From a distributional point of view, this theory of earnings determination is in-
teresting because it explains earnings differentials between persons who are strictly
identical in the sense that they have strictly the same productivity and offer the same
effort. Inequality arises here from the imperfect observability of these characteristics,
and the impossibility for workers to insure against the risk of negative noise in the ob-
servation of their performance. It might be thought under these conditions that earnings
would reflect actual productivities and would be distributed like the noise term in the
observation of performances. The theory tells us, however, that this is not the case and
that the ex-post distribution of earnings is biased in comparison with the distribution
of actual performances, the extent of the bias depending on purely economic factors.
Extensions of the preceding basic model to tournaments (L.azear and Rosen, 1981, Green
and Stokey, 1983; Nalebuff and Stiglitz, 1983) allows us to understand the determinants
of the hierarchichal structure of earnings within a company, whereas the extension to
an intertemporal framework suggests determinants of individual earnings profiles over
their career. Rewards and incentives within teams are discussed in Chapter 10.
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3.5. Conclusion of our theoretical tour d’horizon

Our tour of various theories relevant to explaining the distribution of income has encom-
passed a number of theoretical developments in the micro- and macrotheory of factor
pricing and factor accumulation. This is not surprising. A theory of income distribution
must draw on the union of what is known about the pricing of the assets whose services
individuals can sell on the market, to which we should add the possible rents or quasi-
rents that may accrue to individuals for noncompetitive positions that they may hold and
the dynamics of the competitive structure of an economy. At the same time, it should be
clear why we initially referred to “building blocks” of a theory of income distribution
rather than to a unique theory. There is at present no unified economic theory of income
distribution. This should be seen as the reflection of the complexity of the world in which
we are living and not as the sign of some fundamental weakness of economics. As is
described in more detail in the following chapters of this Handbook, we have learned
a great deal about different pieces in the puzzle. These pieces all help us understand
why inequality of income is higher in one country than another, or in one sector than
another, or in one period than in another. There is little doubt that some countries are
more unequal than others in terms of the distribution of the ownership of land and capital
and that this has a direct impact on inequality comparisons. There is little doubt that
bequest behavior is important in explaining the persistence of such inequality. There is
little doubt that changes in factor shares have on occasions important effects on the dis-
tribution of income. There is little doubt that the functioning of the labour-market and its
regulation has a direct impact on the distribution of earnings. Taken independently, our
theoretical building blocks are thus useful analytical instruments, which have undergone
continuous progress over the last two or three decades and continue to do so. Thanks to
this progress there are certain things that we now understand much better. But this is not
a reason for not trying to integrate more closely all these components of the theory.

4. Working with income distribution data

The preceding section reviewed existing economic theories seeking to explain the dis-
tribution of income. The empirical counterpart of these theories consists of comparing
income distribution data across various societies or at different points of time for the
same society. The intellectual challenge is then to try to relate observed differences to
a set of exogenous characteristics of the societies being analyzed and to see whether
‘the relationship fits the predictions of the theory. Considerable work has been developed
along these lines since the pioneering comparisons undertaken by Pareto (see Chapter
4, and also Lydall, 1968; Creedy, 1977; Brandolini, 1998), but it must be recognized
that it does not permit us to identify in more than a rough way the determinants of the
distribution of income suggested by the theory. On one hand, this is because the number
of observations is limited and the numerous determinants of the distribution are likely
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to change over time. On the other hand, switching from the theory to the data opens a
large set of new questions—conceptual and practical. We review in this section the main
issues arising in the comparison of income distribution data over time or space.

One of the conclusions which the reader will rightly draw from the Handbook is
that there has been a very considerable improvement in the availability of data about
the distribution of income. Advances have been made at the national level, where in
many countries a significant investment has been made in carrying out new surveys,
in linking administrative data, and in refining methods of analysis. Just to give one
example, the conference volume edited by Gottschalk et al. (1997) contained studies of
income distribution based on data for Australia, Canada, the Czech Republic, Finland,
France, Germany, Greece, Hungary, Ireland, Israel, Japan, Netherlands, Sweden, the
UK and the US. One major step has been the establishment of panel studies such as the
Michigan Panel Study of Income Dynamics (see Brown et al., 1996) and the German
Socio-Economic Panel (see Burkhauser and Wagner, 1994), which provide data on the
same individuals or households over a span of years.

Of particular significance has been the assembly of datasets which can be compared
across countries (although it should be stressed that comparability is a matter of degree).
Here the way has been pioneered by the Luxembourg Income Study (LIS), which brings
together microdata on households derived from sample surveys and other sources. The
LIS database provided the basis, for example, for the comparative study of income in-
equality in OECD countries published by the OECD in 1995 (Atkinson et al., 1995).
The PACO project, similarly based in Luxembourg, provides an assembly of panel data.
In the European Union, the EUROMOD project to construct a tax benefit model for
the European Union, brings together microdata for all member states which will allow
analysis of the distributional impact of policy changes in the Union as a whole (see
Sutherland, 1997b).

The particular data that we use to illustrate our discussion are drawn from the French
household budget surveys, the “Enquéte Budget de Famille”, referred to as the EBF,
for 1979 and 1994. The EBF is conducted periodically, and information is obtained by
interview on expenditure, income and other variables. The initial sample of approxi-
mately 20,000 represents around 1 in 1000 households, although nonresponse reduced
the effective sample size in 1994 to 11,344 cases. To adjust for differential nonresponse
between different types of household in the EBF, a grossing-up procedure is applied to
yield re-weighted results representative of the population. It should be emphasised that
such re-weighting procedures cannot be relied upon to eliminate the problem. Response
may vary not only by the characteristics employed in grossing-up, such as region, or age
of head of household, but also by income.

There are other reasons why observed monetary disposable income may give a biased
representation of the actual distribution of (monetary) income in a society. One poten-
tially important source of nonsampling error is under-reporting. Comparisons of total
household income reported in the surveys generally used to estimate the distribution of
income with National Accounts data suggest an average rate of underestimation between
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Fig. 4a. Histogram of the distribution of primary and disposable household income per adult equivalent in
France (1994).

10 and 20% of total disposable income depending on the country,* and the type of statis-
tical source. With such a gap, it is sufficient that some underreporting be proportionally
more important at some levels of income than at others for potential biases in measuring
inequality to become sizable. The correction of these biases is not easy, but it is possible
to get some idea of the magnitude of the bias by matching various data sources. Note
also that these biases are very troublesome when an absolute estimate of the distribution
of income and its degree of inequality is needed, as for international comparisons at a
given point of time. They may be less of a problem when examining changes in the
distribution over time, if they can be assumed to be more or less constant over time, but
even this is debatable, since the changes over time will themselves be smaller.

4.1. Representation of the distribution and inequality measurement

A first issue is that of the presentation of income distribution data. In Fig. 4 are shown
four different representations which, up to normalisation by the mean, contain the same
information: one representation is chosen over another essentially on grounds of practi-
cal convenience of comparison.

Traditionally, individual observations were arranged into a vector indjcating the pro-
portion of people falling in selected income bands. This is the frequency histogram

4 See the estimates in Atkinson et al. (1995: 34). The underreporting is often larger in developing countries.
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shown in Fig. 4a for the distribution in France in 1994. The distributions are those of
primary income, defined as income from labour and property plus replacement income
(pensions and unemployment benefit), and of disposable income. Income is expressed
as a proportion of the median on a logarithmic scale. A sizable proportion of the pop-
ulation had zero primary income, as indicated by the spike in the first range for that
variable. Nowadays, modern computing possibilities permit us to work directly with the
individual observations rather than grouping them and to obtain more fiexible estimates
of the income frequency function through Kernel techniques. Examples of such Kernel
estimates of the “density function” are shown in Fig. 4b. In effect they smooth the
histogram. (For a description and discussion of Kernel techniques, see Chapter 2 and
Silverman (1986).)

Other representations of the distribution of income in a given sample include the
“distribution curve” and the Lorenz curve. The former simply cumulates people below
a given income level—see Fig. 4c. Looked at from the vertical axis and from bottom to
top, this curve corresponds to the famous parade of Pen (1971) where all individuals in
the population march in the order of their size, itself proportional to their income. Each
distribution has been normalised to its median, so that the curves intersect at that point.
The slope of the cumulative distribution gives the frequency at that point, so that we
can work back to the frequency distribution. The small vertical segment at the bottom of
the cumulative distribution of disposable income is due to some bunching of individuals
around income minima guaranteed by the redistribution system. This bunching is also
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apparent on the discrete frequency histogram and the Kernel estimate of the density
function.

The Lorenz curve, which we have used theoretically in Fig. 1, cumulating the popu-
lation in increasing order of income, is depicted in Fig. 4d. Some of the data points for
the Lorenz curve are shown in Table 1. For the distribution among persons of disposable
income per equivalent aduit in 1994 (line 14) the share of the bottom 10 per cent was
3.55%. The share of the bottom 50% was 30.1%. As pointed out earlier, the slope of the
Lorenz curve is equal to the income at that point divided by the mean, so that a slope of
0.5 means that people to the left of this point have incomes less than half the mean.

Comparisons of curves like those appearing in Fig. 4 are often unclear or ambiguous
because curves are close to each other or cross several times. This is one reason why so
many authors prefer to rely on one or a few scalar “inequality measures” which summa-
rize the departure of the distribution from equality and satisfy various basic properties.
The Gini coefficient has for long been the most popular scalar inequality measure. The
reasons for its popularity are not entirely clear, but may be due, as Cowell speculates in
Chapter 2, to its graphical interpretation as the area between the Lorenz curve and the
diagonal, relative to the whole triangle. In France in 1994, the Gini coefficient for the
distribution of disposable income shown in Fig. 4 was 29.7%.

In considering the wide variety of other summary measures of inequality, one prop-
erty of interest is the extent to which the measure allows for differing attitudes to inequal-
ity. The class of measures, I, where the valuation of individual income, y;, is given by
yi to the power of (1 — €), as in Atkinson (1970), allows for such differences through
the parameter €.> A value of € equal to zero means that society is indifferent about the
distribution; the degree of aversion to inequality rises with €; and as the parameter tends
to infinity we reach a situation where society is only concerned with the lowest income
group (a “Rawlsian” position). Where i denotes the mean income, then (1 — I.) may
be interpreted as the “equally distributed equivalent income”, or the amount of income
which, if equally distributed, would be equally valued. This value depends both on the
degree of dispersion, and on attitudes to inequality, as represented by ¢.

A second property of interest is the degree to which the measure allows decomposi-
tion (see Chapter 2). Decomposability properties were initially studied by Bourguignon
(1979) and Shorrocks (1980), who examined the conditions under which overall in-
equality could be decomposed in an additive way into inequality within subgroups and

5 The formula for the index, I , where € # 1, is that
=097 =37 foi/mw e,

where p denotes the mean income and f; is the proportion of the population with income ¥;.
Where € = 1, then

log,[1— 1= f;log,(yi/1).
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inequality between groups. The ability to make such a breakdown, as with analysis of
variance, is helpful when seeking to account for inequality differences, but its appropri-
ateness as a judgment is open to question (see Chapter 1). In general, the Gini coefficient
1s not decomposable by population subgroups. If we insist on this property, and on
certain other requirements (see Chapter 2), this means that attention has to be limited
to the generalised entropy class of measures. This class includes two measures proposed
by Theil (1967), as well as measures ordinally equivalent to I..

Study of these summary measures has made explicit the underlying values. At the
same time, it must be recognised that there may be considerations which they do not
capture. We may, for instance, want to allow for social judgments which are concerned
with notions of “distance”. This may explain the continued popularity of measures such
as the ratio of the top decile to the bottom decile (see Chapter 14). The same applies
to measures of poverty (see Chapter 6), where people have sought to replace a simple
headcount of poverty (those below the specified poverty line) by measures which reflect
the intensity of poverty (see Sen, 1976a). The most straightforward such measure is the
average poverty deficit, or the average amount by which the incomes of the poor would
need to be increased to bring them to the poverty line. Other measures attach more
weight to larger poverty deficits, as with the Sen measure which weights each person’s
poverty gap by the person’s rank in the ordering of the poor. This gives a “smoother”
measure of poverty, but, as noted in Chapter 6, the headcount continues to be widely
used.

Using different scalar inequality and poverty measures to compare distributions may
lead to contradictory conclusions, one distribution appearing more unequal than another
with respect to one measure, but the opposite being true with another measure. A con-
dition for such a contradiction not to occur, with distributions with the same mean and
total population, is that the Lorenz curve for one distribution be everywhere above that
of another, a condition referred to as “Lorenz dominance”. Lorenz dominance ensures
agreement for a wide class of inequality measures, and this is undoubtedly a central
result of the literature on inequality measurement. Interestingly enough, this criterion
18 also linked to poverty measurement. Indeed, this condition is equivalent to saying
(taking distributions with the same mean and total population) that there is smaller
poverty deficit in the first than in the second distribution for all possible poverty limits,
from zero to infinity. The same dominance result, with the poverty limit restricted to
stay below its predetermined maximum, allows us to conclude that we would get the
same ranking for all poverty measures such that the marginal valuation of income is
nondecreasing, although it should be noted that this rules out the headcount.

Where distributions differ in their mean incomes, as where comparing different coun-
tries, the Lorenz curve may be replaced by the generalised Lorenz curve (Shorrocks,
1983).7 This replaces the relative percentage of total income on the vertical axis by

6 The reformulation in terms of poverty dominance is given in Atkinson (1987) and Foster and Shorrocks
(1988a, 1988b). A summary of the results is provided in Chapter 6 and Atkinson (1998).
7 This idea, like many others in the field of inequality measurement, is contained in Kolm (1969).
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the absolute total income per head, so that it is now denominated in currency. (For
cross-country comparisons, this clearly raises issues of the appropriate conversion rate.)
This amounts to multiplying by the mean the share in the standard Lorenz curve. The
condition for one distribution to rank ahead of another is then that its generalised Lorenz
curve be everywhere above. So that, comparing France and the US, we ask whether the
absolute living standard of the bottom 10% (20%, ...) in the US is higher than that
of the bottom 10% (20%, ...) in France. The country with the higher mean cannot be
dominated, since the end point of the generalised Lorenz curve is the overall mean, but
if its income is more unequally distributed then it may not itself dominate.

Even though the use of these instruments is spreading only slowly among empirical
analysts of distribution issues, there is no doubt that considerable progress has been
achieved over the last decades in the field of inequality measurement and the comparison
of income distribution. (The reader 1s referred for fuller discussion to Chapter 2, Lambert
(1989) and Sen and Foster (1997).) This is true to such an extent that one may wonder
whether the problem may not be any more that of zow to measure and to compare income
distributions but that of what to measure and compare. This is the subject of the rest of
this section.

4.2. The recipient unit

As a first element in answering the “what to compare” question, we consider the def-
inition of the recipient unit. This was deliberately ignored in the preceding theoretical
sections so as not to mix issues, but empirical analysts generally have to choose between
a range of alternatives, depending on the data at hand and the issue to be addressed:

— individuals, whether they have an income or not;
individual income recipients;
families, of related adults and dependent children;
spending units, that is individuals pooling their income together and sharing the
same consumption budget; and

— households, that is people living at the same address.

These definitions may lead to different evaluations of the degree of inequality of a dis-
tribution, and possibly to different representations of its evolution over time. Yet, they
are often confused.

The main difference between distribution data defined with reference to these various
recipient units has to do with the “matching” of individual earners into households
and the size of these households. Clearly, if all households had the same size, if the
number of earners were the same, and if individual earnings within a household were
perfectly correlated—i.e., perfect “homogamy”—then there would be a straightforward
relation between the definitions. On the other hand, random marriage, and independence
between household size and the income of the adults in the household, would lead to a
different relationship between the different definitions. Practically, the real world is at a
changing position somewhere between these two extremes. The four first rows of Table
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1 compare the distribution of individual earnings in France and that of the gross income
of households in 1979 and 1994. Even though the Gini coefficient happens not to be
very different for the two distributions, closer inspection reveals substantial differences.
However, nothing general can be said of the direction these differences should take.

We must stress the gap between the empirical definition of the distribution of income
and the theory reviewed in the preceding sections of this Introduction. In order to ana-
lyze and understand the evolution of the distribution of household income, a model of
income generation at that level is required. Two factors make such a model substantially
different from the basic model (1.1) above. On the one hand, it is necessary to cotrect
the total income that a family gets from the assets and the talents of its members by
its size or composition. We have to look at fertility, and, more generally, household
formation and dissolution, and their correlation with the earnings potential and the assets
of the household. On the other hand, labour supply becomes a key variable to explain
differences in total monetary income across households since some members with given
abilities choose not to work or to work part time, changing the relation between the
individual and household distributions. These two dimensions are seldom considered
explicitly, but it is increasingly realised that they are of considerable importance.® The
last rows of Table 1 compare the distribution of income in France depending on whether
differences in labour supply are or are not taken into account. Imputing some implicit
income equal to the prediction of a conventional earning equation to nonparticipating
household members contributes to a substantial equalization of the distribution.

The choice of recipient unit depends on the issue which is addressed. Individual earn-
ings data are better adapted to positive studies focusing on the labour market, whereas
household income may be more appropriate in normative studies addressing the issue
of inequality in living standards, although this is influenced by the degree to which
resources are shared within the household. What is appropriate for the Mr and Mrs Blanc
and their children aged 2 and 5 may not be applicable to friends sharing an apartment but
nothing else. In the former case we may want to aggregate the total household income;
in the latter case we may want to look at their individual incomes. Even in the case of the
Blanc family we may be interested in individual incomes if there is substantial inequality
within the family (see, for example, Jenkins (1991) and Sutherland (1997a)). How far it
is possible to calculate individual incomes depends in part on the nature of that income.
Earnings are typically received on an individual basis, but income from investments may
be in the joint names of a couple.

Whatever unit is chosen, an adjustment has to be made for the differing needs of units
of different size and composition. The most meaningful concept from that point of view
is the distribution of “equivalised incomes” where total income is expressed per adult

8 See for instance the recurrent debate on the influence of wives’ earnings on household income inequality.
An early treatment is provided by Smith (1970) and Layard and Zabalza (1978). For an illustration of the role
of the change in the correlation between spouses’ earnings on the distribution of family income, see Karoly
and Burtless (1995). A decomposition method permitting the isolation of these phenomena is proposed in
Bourguignon et al. (1998).
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equivalent. One such adjustment is to take per capita income. This is illustrated by rows
3-6 or 9-12 in Table 1. Here again there is no presumption on the consequences of this
change of income definition upon the appraisal of inequality. In the French case, moving
from household income to incomes per capita unambiguously increases inequality when
constdering gross income whereas the change is somewhat ambiguous when disposable
income 1s considered. Per capita income makes no allowance for economies of scale,
and a commonly used alternative adjustment is to divide total household income by
the square root of the household size, so that the income of a family of 4 is divided
by 2. It must be kept in mind, however, that the definition of an equivalence scale is
problematic and that there is some ambiguity in the concept of adult equivalent. There
is a voluminous literature on equivalence scales: see, for example, Pollak and Wales
(1979), Deaton and Muellbauer (1980), Jorgenson and Slesnick (1984), Fisher (1987)
and Blundell and Lewbel (1991). See also the discussion in the next section.

There is a further choice to be made, which is the weighting to be given to each unit.
It is still quite common for income distribution statistics to treat each household as 1, so
that we are considering the distribution among households: i.e., the Blancs appear once
in the figures. But the welfare economic approach might lead more naturally to treat each
person as 1, so that we impute to every member in the household the per adult equivalent
income: i.e., the Blancs appear four times in the figures. This choice of weights should
not be confused with that for the equivalence scale, and there is no necessary reason
why total equivalent income for the household has to add to the household total. It may
be quite legitimate to look at the distribution among individuals of household income
divided by equivalent adults, so that the Blanc family is treated as 4 people each with
an income equal to the total divided by 2 (if the equivalence scale is the square root
of household size). Table 1 compares the distribution of income among individuals
when the income concept is household income per capita or household income per adult
equivalent. Because individuals living in numerous families tend to be poorer in terms
of income per capita, moving from the former to the latter definition of income generally
produces an unambiguous improvement of the distribution.

To sum up, in using income distribution data, one must ask—what unit, how is in-
come adjusted for unit size and composition, and how are units weighted? The answers
to these three questions must be clearly signalled when reporting empirical findings: for
example, the distribution of wage income among individual wage-earners, or the distri-
bution of total household income among households, or the distribution of household
income per equivalent adult among persons.

4.3. Definition of income

To a large extent, the definition of income in distribution data parallels that of the re-
cipient unit. Earnings data generally refer to individuals whereas more comprehensive
definitions of income apply to households. There are, however, different definitions of
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household income, leading in turn to different evaluation of income inequality and its
evolution over time.

Total family income can come from various sources. Labour income and the issue
of the labour supply of household members—to which we should logically add that
of unemployment—have already been discussed above. The other source of primary
income is capital and other property. It is much more difficult to measure. On one hand,
capital income is generally paid on a less regular basis than earnings and therefore more
difficult to observe in data sources other than income tax returns. On the other hand, it is
often virtual rather than real. A person who has taken out a private pension for instance
is receiving every year some income on the total accumulated savings, but by the very
nature of the contract this income is automatically reinvested and will appear neither in
income tax returns nor as a spontaneously reported income source. The same is true of
nonrealized capital gains or losses on a portfolio of equities and bonds. For households
who own their house, the same is true of the potential capital gain, or loss, and may be
true of the implicit rent (although some surveys attempt to estimate such imputed rent).

For all these reasons, capital income is generally underestimated in distribution data,
which probably means that the observed income distribution understates the dispersion
of current incomes. The figures reported in Table 1 do not include any correction for
this underestimation. A recent attempt has been made to correct capital incomes by
type of assets so as to make them consistent with National Accounts data (INSEE,
1997, p. 37 and Appendix V). It suggests that the Gini coefficient of the distribution
of household incomes in the original household budget survey could be underestimated
by 2 percentage points. It must be noted, however, that the correction involved there
1s concerned only with taking into account the actual income of all financial assets
owned by households and not all the virtual income like undistributed dividends or
implicit rents. This imperfect observability of capital income may explain why the strong
macroeconomic fluctuations in factor shares observed in most developed countries over
the past 20 years have failed to produce the sizable change in income distribution that
theory would predict.

There are situations where labour and property income are difficult to distinguish.
Self-employment is the most obvious. In this respect, the case of farm households in
developing countries is quite typical. Defining the income of these households often
requires imputing values to flows of goods which do not go through the market and
therefore have no explicit prices. The assumptions behind these imputations are de-
batable. Should income be estimated by imputing a value to the labour expended on
the farm and a return to land and equipment? Or should it be estimated by imputing a
price to all outputs produced in the household and subtracting the cost of market inputs?
Considerable ambiguity may appear because of these imputations.

A different source of income is the transfers made by the public sector towards
persons or households in specific situations. These transfers (discussed in Chapter 12)
are often considered as part of the redistribution system and as such not directly com-
parable to “primary income” from labour or capital. Different cases must, however, be
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distinguished. The majority of transfers are the counterpart of contributions paid by
beneficiaries at an earlier stage of their lifetime to insure themselves against unforeseen
accidents like unemployment or invalidity, or simply for their old age. These schemes
are generally administered by the State and the cotrespondence between contribution
and payments is therefore less direct, but conceptually pension payments by the social
security system should not be considered as different from capital income or annu-
ities received by persons who would live partially or completely on their savings after
retirement, even though not determined in the same way.

This being said, there often 1s some “redistributive” component in contributory trans-
fer incomes which stems from the lack of direct correspondence between the contribu-
tions made by a person to an insurance scheme and the benefit to be obtained from
it. This component is difficult to calculate, and it makes this replacement income not
directly comparable to more obviously redistributive transfers like child benefits, income
supplement or welfare support given to needy families on a noncontributory basis. In
theory, this public transfer income should include the imputed value of publicly provided
consumption goods like education or a national health service. The impact of noncash
subsidies for health, education and housing is investigated by Smeeding et al. (1993). Al-
though seldom observable, “private” transfers made directly between households should
also be included under this heading, since they may be substitutes or complement to
transfers made by the public sector. Several studies have shown how these transfers
could modify our view of the distribution of income both in developing and in developed
countries. See Cox and Jimenez (1986) and INSEE (1997).

Disposable income is typically defined as the sum of the preceding “primary” and
transfer incomes minus the total amount of direct taxes paid, including income tax and
social security contributions. Not only is this widely used definition incomplete in ways
that we have already discussed, but it also fails to allow for indirect taxes which affect the
purchasing power of households in a nonneutral way, or for spatial or other differences
in the structure of prices, in the availability of public goods, or in the consumption of
leisure. Several studies have done so. They generally have to rely on some extraneous
tax or price incidence assumptions and to use additional information from other data
sources, for instance household expenditure surveys. Because of this, they are not strictly
comparable with other sources on income distribution and they tend to appear in the
literature which specialises on redistribution. But, the fact that the concept of monetary
disposable income does not rely on (possibly) debatable economic assumptions does
not make it conceptually more appropriate than more sophisticated real income con-
cepts. Given the diversity of rankings of distributions induced by the various concepts
of income, this is certainly an issue about which practitioners should be more aware.

4.4. The time dimension

Income data generally refer to a well-defined observation period: the week, the month,
or the year. There are good reasons to believe that the length of the unit-period is not
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without influence on the estimation of the distribution of income and its inequality. In the
case of sample surveys, collecting earnings information for a current pay period, such as
amonth, may be less subject to inaccuracy than if the survey asks respondents to provide
information for a longer period such as the previous calendar year. (This problem would
not arise with administrative data, such as those from income tax records.) Working in
the opposite direction is the fact that, the shorter the observation period, the more con-
taminated are the data by transitory income components—premium payments, sickness
leave, delay in transfer payments, etc. In the case of investment incomes, payments may
only be made annually.

Pushing the transitory argument further provides a rationale for using observed con-
sumption expenditures rather than income to estimate income inequality. Indeed, ac-
cording to the well-known permanent income hypothesis (Friedman, 1957), differences
in consumption expenditures over time and between agents should reflect differences
in permanent disposable household income rather than transitory shocks to income. As
a matter of fact, it is typically true that the distribution of consumption expenditures
is less unequal than that of current income, whatever the periodicity of observation.’
Where people plan their consumption over the life-cycle (see, for example, Chapter 11),
current income reflects the accumulation of assets with age. The resulting dispersion of
current wealth is a compound of such age factors and the distribution of earnings: in the
simple model of Flemming (1979), for example, the range of current wealth is at least
twice that of earnings, even though the latter is the sole source of inequality. This being
said, the use of consumption rather than income data raises problems of definition and
observation. The main conceptual problem is the treatment of durables and the necessity
of imputing a value for their services. The main observational problem is the infrequency
of purchase. Other definitional problems for consumer expenditure are fully similar to
those already stressed for income, and to this extent there is no clear advantage in using
expenditure rather than income in studying distributional issues.

Another important issue related to the time dimension of income distribution data
is whether it is justified to mix all age groups in the same analysis. The situation of a
60-year-old person is not comparable to that of a 25-year-old. Their income may well
be unequal when observed in the same year, but this inequality is totally artificial if, 35
years from now, the 25 year old enjoys the same real income as the 60 year old today. In
other words, it might be justified to restrict the analysis of income distribution to persons
with the same age (or families whose head has the same age) and to distinguish between
intragenerational and extragenerational inequality. It is important to stress that it is not
necessary to rely on panel data for such an analysis. “Pseudo-panel” data provided by
the repetition of cross-section surveys at various points of time allow us to follow the
evolution of the mean income and the income inequality of various successive cohorts.
Deaton and Paxson (1994) show that the dispersion of consumption expenditures tends

9 TFor discussion of the differences found in using expenditure rather than income, see Cutler and Katz
(1992), Goodman et al. (1995), and Johnson and Shipp (1997).
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to increase with the age of a cohort, in conformity with standard life-cycle consump-
tion theory. This dynamic dimension of repeated cross-sections should be increasingly
exploited in the future as the number of available surveys increases.

Panel data do, however, ease, or at least transform, many of the preceding problems.
Such data have been available for individual earnings for a rather long time in selected
countries. Studies of the dynamics of individual earnings over a few years, along the
lines of Eq. (2.1) above, confirm the presence of a sizable transitory component at all
levels. Atkinson et al. (1992, p. 93) find that the share of the transitory component in
the variance of the logarithm of earnings is quite similar across the samples and studies
which they survey, ranging from 15-20% for homogeneous highly educated groups to
around 35% for much more heterogeneous groups. Mobility means that the dispersion of
earnings measured over a longer period is less than the average dispersion in individual
years, with the extent of the reduction depending on the measure used and on the sample
studied (see Atkinson et al., 1992, Table VIII).

For household incomes, panel studies such as those cited earlier (the Michigan Panel
Study of Income Dynamics and the German Socio-Economic Panel) have been joined
by others, which have proved a rich-yielding investment. Other nonlongitudinal sur-
veys have increasingly made panel data available for short time intervals, say one to
three years, thanks to rotating sampling techniques in essentially cross-sectional surveys.
Administrative data also provide an important source of panel data. These confirm the
presence of a sizable transitory component at all levels of income and a lower degree of
income inequality when income is averaged over a longer period of time. However, the
extent of mobility should not be exaggerated. In the UK, for example, Hills (1998) has
pointed out that, while 35% of people in the bottom fifth leave from one year to the next,
the occurrence of low income is far from random: 61% of observations of low income
over a 4-year period were accounted for by people who were in the bottom fifth 3 or
4 times. Moreover, there are potential measurement problems. Use of panel data intro-
duces the risk that there is a higher noise-to-signal ratio when considering differences in
income. In the absence of a perfect capital market, the appropriate valuation of income
streams is unclear, and different procedures may be appropriate at different points in the
income scale. In the case of household incomes, the analysis is made difficult by the
fact that the composition of households is changing over time, possibly in a way that is
endogenous to the earnings dynamics of its members.

4.5. Conclusion

To conclude this brief review of empirical issues and problems in the analysis of income
distribution, we should stress the multiplicity of perspectives offered by the available
data and the way they are used and interpreted by statisticians and economists. Given the
different perspectives offered by economic theory to explain the distribution of income,
this may seem only natural. Empirical work 1s a matter of choosing the definition of data
which fits the theory one wants to test or apply. Things are not that simple, however.
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On one hand, empirical data may call for theories more complex and sophisticated than
those so far developed. This seems to be the case, for instance, with household income
data and the gaps in our understanding about household decision-making. On the other
hand, the available data may not allow us to get close enough to the concepts put forward
by the theory. The cure seems, simply, to lie in more work being undertaken to improve
the adequacy of both theory and observation.

In the meantime, caution needs to be exercised in drawing conclusions about causal
mechanisms and about even the extent of inequality. Definitional issues are too serious
to be left to footnotes—or ignored aitogether. Data on inequality are meaningless if they
do not specify “of what among whom”. Statements that one society is more unequal than
another, or that it has become more unequal over time, cannot be based on data where
definitions are different. Nor should we rely on a single definition. The picture may look
different for one concept of income than for another; looking at households may conceal
what is happening within the household unit. Lorenz dominance is seen as a better
analytical tool than single income inequality measures because it encompasses most
well-behaved inequality measures. Likewise, income distribution analysts should make
use of alternative approaches to measurement, using a range of data and of definitions.

5. Income distribution, economic inequality and social justice

We have until now taken a largely positive view of income distribution, but there would
be something paradoxical in not going beyond such a perspective, since income distri-
bution may be considered the normative economic issue “par excellence”. It is indeed
rather difficult to study how the total produce of a society is shared among its members
without having to consider whether it is “just” or “unjust”, “fair” or “unfair”. In our own
case, even though we have tried in the preceding parts of this Introduction to avoid use
of the word “inequality”, because of its normative connotation, it proved unavoidable,
and the discussion of measurement inevitably went beyond description to evaluation. In
this section, we face this head on and review the main issues in the vast literature which
bears upon the normative issues associated with income distribution.'?

The elementary distributive issue is the “cake division problem”, that is the alloca-
tion of a fixed resource among various individuals, under the key assumption that this
allocation is without effect upon the total to be allocated. There is no equity/efficiency
trade-off. This problem may be considered as the starting point of the theory of economic
inequality and social justice. It provides the normative background for income inequality
measurement, and we have learned a lot about these issues. There are, however, impor-
tant aspects on which we have only touched so far, notably that a particular sized slice
of the cake may mean different levels of well-being for different people. One standard
slice may mean much more to Mr Noir, a single person, than to Mr and Mrs Blanc and

10" Our coverage is very incomplete. The reader is referred to such recent works on economic theories of
justice as those of Sen (1992), Kolm (1996a), and Roemer (1996).
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their 2 children. This 1s one example of the problem of heterogeneity among individuals
which is discussed later.

Division of a fixed cake provides a starting point but some of the key probiems only
become evident when the size of the cake is variable. This 1s apparent when there is a
trade-off between the size of the cake and the fairness of its distribution. Much of the
public finance literature has been concerned with the costs of redistribution in terms of
reduced efficiency (see Atkinson and Stiglitz, 1980, Chapter 11). As, however, we have
already stressed, and is developed in several chapters of this Handbook, redistribution
may have a positive effect on the size of the cake. This causes us to have a different view
of the problem.

The variable size of the cake introduces a second important set of issues, which is the
relation between individual contributions and economic productivity. Individuals differ
in their endowed productive abilities and in their effort. These two forms of heterogene-
ity are different, in that the former is not under the control of the individual, and we may
want to distinguish between them in a normative evaluation. This is discussed later.

5.1. The cake division problem: utilitarianism, welfarism and the measurement of
inequality

Consider first a fixed cake, that is a sum of money, and two allocations of that sum
among individuals (the “Irene and Janet problem” of Chapter 2) who may be considered
asidentical in all respects except the share they receive. Assume that all individuals value
the income they receive according to the same increasing and concave utility function.
The standard maximisation of the corresponding utilitarian objective, that is the sum
of individual utilities, leads to an optimal distribution which 1s perfectly egalitarian.
Inequality may then be measured as the distance between the actual distribution and this
egalitarian reference. Between two distributions with the same mean or total income, the
socially preferred one 1s therefore the least unequal on this account. These are the ideas
originally expressed in a utilitarian framework by Pigou (1912) and Dalton (1920b).

A broader welfarist perspective was developed at the end of the 1960s by Kolm
(1969) and Atkinson (1970). In this framework, the utility function is to be interpreted as
the way in which society, rather than individuals themselves, values individual incomes.
More generally, the sum of society valued individual utilities can be replaced by a non-
decreasing Schur-concave (s-concave) social welfare function with individual income as
its arguments (Kolm, 1969; Dasgupta et al., 1973).!! In that case too, maximum welfare
under a fixed total income constraint is achieved with perfect equality. For a given total
income, inequality can then be measured as some transformation of the gap between the
level of social welfare corresponding to the observed distribution and this maximum.

1 s-Concavity is weaker than quasi-concavity, as may readily be seen in the two person case: quasi-
concavity requires that the social indifference curves be convex to the origin, whereas s-concavity requires
only that a move towards the 45° line raise social welfare.
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Social welfare itself may be expressed as a function of total or mean income and that
inequality index.'?

Given this one to one correspondence between social welfare functions and inequal-
ity measures, it is natural to expect that the same kind of dominance properties apply
to social welfare functions as we considered in the case of inequality measures in the
previous section. A distribution of income is said to dominate another if and only if social
welfare is greater for the former for all possible social welfare functions in some given
class. The main class of social welfare functions considered is that of nondecreasing,
s-concave functions described in the previous paragraph (referred to as the class W»).
A central result of the literature is that, for constant total income and population, domi-
nance of distribution A over distribution B for the class W5 is equivalent to dominance
of the Lorenz curve for A over that for B, the descriptive test described in Section 4.
Moreover, this is equivalent to it being possible to reach distribution A from distribution
B by making a series of mean preserving equalising transfers. (Where the means are
different, the generalised Lorenz criterion applies: dominance of distribution A over
distribution B for the class W» is equivalent to dominance of the generalised Lorenz
curve for A over that for B.) We have therefore completed the triangle:

Agreement for different inequality measures

/ N
v N
Lorenz dominance <> Agreement for different welfare
functions

Alternative normative measures of inequality rely on different classes of social wel-
fare functions, such as those that, either explicitly or implicitly, allow the valuation of
individual incomes to depend not only on the income of that individual but also on the in-
come of others. For instance, the Gini coefficient may be interpreted as a transformation
of an index of “envy” evaluated through the comparison of the income of an individual
and that of all other individuals richer than him/her.!> More formally, some authors
have considered the case where the utility depends on both income and the rank on an
individualin the distribution. A more general formulation leads to the introduction of the
whole distribution as an argument of individual utility, as in Kolm (1969) and Thurow
1971).

12 Dalton (1920b) used the gap between total utility and egalitarian utility. As explained earlier, Atkinson
(1970) defines inequality, I, as 1 minus the ratio to mean income of the equally distributed income giving
the same social welfare as the actual distribution. In this framework, an income measure of social welfare is
directly given by u(1 — I¢). Sen (1976b) proposed the same combination of the Gini index and the mean
income as a measure of social welfare. A general treatment of this point was provided by Blackorby and
Donaldson (1978).

13 A related concept is that of “relative deprivation”, see Runciman (1966). See also the axiomatic
justification of the Gini coefficient by Sen (1976b) which relies on this kind of externality between individuals.
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5.2. Extending the concept of income to economic well-being and coping with
heterogeneity

The issue of measuring income inequality and social welfare among otherwise identi-
cal individuals now seems satisfactorily understood. Widely accepted analytical tools,
firmly linked to theories of justice, have been available for some time to make compar-
isons between distributions, even though they are still too rarely used. The situation is
much less favourable when one wants to extend the definition of well being so as to
take into account other dimensions of welfare than income or the natural heterogeneity
among individuals.

In a perfectly competitive environment, and with identical individual preferences,
there should be no difference between inequalities in income and inequalities in material
well-being. If individuals have the same preferences among the goods and services they
consume and if there is no restriction on buying and selling goods at posted prices,
material well-being is a function of income and prices (the indirect utility function).
If everybody faces the same prices, then differences in material well-being arise only
from differences in income as was supposed in the preceding section. If prices differ
across consumers, a correction of individual incomes becomes necessary to allow them
to continue to express differences in well-being. As long as there is an unambiguous way
to combine income and prices so as to express all differences across individuals in the
single dimension of “real” income, it is possible to use the income inequality framework
discussed before (although the concept of a fixed total income does not really make sense
in that situation since changing the distribution of prices in the population changes total
real income).

It would seem that the preceding argument might generalize to other situations where
individuals do not face the same “market” conditions, as for instance with the rationing
of some goods or the presence of public goods. Unfortunately, things are not that sim-
ple. Under the assumption of common preferences, it is in theory possible to define
an indirect utility function of income, prices, rations and public goods available which
represents well-being and makes individuals mutually comparable. The only issue is that
of the form that this indirect utility function should take. Observed market behaviour
may permit us in some cases to estimate an (ordinal) indirect utility function of income,
prices and rations, and to agree on a particular cardinal representation. But this is much
more debatable for nonmarket goods like most public goods. The original problem then
becomes much more complicated.

Heterogeneity across individuals could be taken as a limit of the preceding case.
Kolm (1972) noted that, conceptually, the assumption of identical preferences is not
restrictive provided that preferences could be defined on a sufficiently rich vector of
observed personal characteristics including taste for pleasure, handicaps, talents and the
like. Since there is no market for variation in these characteristics, however, we cannot
really envisage estimating an indirect utility function that would allow aggregation of
these characteristics together with income and prices into some “super real income”.
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More assumptions are definitely needed; it is not clear, however, what these assumptions
should be. The estimation of equivalence scales provides a case in point. Observed con-
sumption behaviour allows us to recover an indirect utility function consistent with the
conditional preferences over market consumption goods of households with different
characteristics, but it gives no information whatsoever on cardinal utility. As in the
case of otherwise identical households receiving different incomes, some normative
assumption is necessary to compare the level of utility that is reached. In the present
case, this assumption must also encompass the way different characteristics affect this
cardinal utility. Normative judgments cannot be avoided. From that point of view, using
an equivalence scale whereby a family of N persons needs /N more than a single
person is no more or less arbitrary than, say, counting a second adult for 0.7, and each
child for 0.5 adulit.

What can be done if different judgments about equivalence scales, or other ad-
justments for heterogeneity, lead to opposite conclusions when comparing two income
distributions? A natural answer to this question seems to lie in a generalization of the
social dominance criterion to other dimensions than income. Atkinson and Bourguignon
(1987) provided such an extension in the case where an agreement may be obtained in
ranking different households by increasing “needs”—this concept itself involves various
dimensions like family size, age or health condition.!* On the assumption that increasing
needs are interpreted as meaning that the marginal social welfare of income, at the
same income level, is higher and declines at a slower rate in more needy families,
they showed that social dominance was equivalent to a sequential Lorenz dominance
criterion whereby generalised Lorenz dominance should obtain for any subset of the
original population that would comprise all the households with greater than a specified
level of need. Suppose that this approach is applied to compare two distributions A and
B with, say, three different groups, in increasing order of “need”: single persons, couples
and couples with children. We should first compare the generalised Lorenz curves for
couples with children, then compare curves for couples and couples and children com-
bined, and finally compare the curves for the whole population. Dominance requires that
A be superior to B on all three tests (or vice versa). This is a strong requirement but it is
weaker than requiring that dominance hold for each group separately.

The basic assumption leading to the criterion just described could be seen strictly as
utilitarian, but it is important to stress that it is in fact consistent with the idea force-
fully emphasised by Sen of the need for the distribution of income to compensate for
differences in absolute levels of well-being across heterogeneous individuals (see the
Weak Equity Axiom in Sen (1973, 1997)). Take for instance the simple case where
the well-being of two individuals depends on their income plus a constant representing

14 This extension derived from a previous attempt at comparing multidimensional distributions of various
characteristics defining the well-being of an individual,see Atkinson and Bourguignon (1982). Other authors
have pursued this direction of multidimensional inequality essentially by preimposing some aggregator func-
tion allowing the problem to be reduced to a single dimension. See in particular Maasoumi (1986) and Tsui
(1995).
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the effect of some noneconomic characteristics. If social welfare is then defined as a
nondecreasing, s-concave function of individual levels of well-being, then assuming
that the social marginal welfare associated with the income of the first person is always
larger, at the same income level, than that with the second is equivalent to assuming
that the noneconomic component of well-being is smaller, in some unknown amount,
for the first person than for the second person. But of course, differences in marginal
social welfare may also come from differences between the two persons in getting more
well-being out of an increase in their income. The preceding dominance criterion thus
includes both these aspects of inter-personal comparisons across persons with different
characteristics.

Assuming that it is indeed possible to find some agreement on the ranking of persons
according to needs, in the precise sense given to that concept above, a limitation of the
sequential Lorenz dominance criterion is that it only allows for comparison of popula-
tions with the same distribution of needs. Indeed comparing distributions with distinct
marginal distributions of needs requires making assumptions on the absolute level of
well-being of households with different needs. Not being able to do so may not be too
much of a problem if one is essentially interested in income redistribution issues within a
given population. From an economic policy point of view, this is already of considerable
interest. But comparing distributions where both the structure of income and that of per-
sonal characteristics or needs are different is sometimes necessary. Some generalisation
of the sequential Lorenz dominance to cover such a situation has been proposed for some
particular situations. Research in this domain is presently very active.'”

5.3. From the inequality of incomes to that of opportunities and social justice

Recognizing that individuals or households differ by nonmarket characteristics and that
this difference must be taken into account in comparing income distributions is con-
ceptually clear when differences may be cast in terms of needs or innate abilities or
handicaps: i.e., uncontrollable factors. Other sources of difference are less clear. Sup-
pose that there are two low wage earners of whom one is handicapped and the other
lazy. Compensating the former for his/her bad luck seems natural, but, for the majority
of people, doing the same for the latter would seem to go against basic principles of
justice. In other words, differences in innate abilities, needs or handicaps would seem
to require some kind of income compensation, but not differences in effort, resulting
from differences in tastes or preferences (see, for a discussion in terms of equality of
opportunity, Roemer (1998)).

The distinction between heterogeneity in preferences and in innate abilities/handicaps
is fundamental. Many authors in the literature on economic justice deem the former to
be “irrelevant” and suggest that measures of economic inequality should be exclusively

15 On the generalization of the sequential Lorenz dominance criterion to the case of different marginal
distributions of needs, see Jenkins and Lambert (1993). On the general issue of comparing distributions when
needs differ see Ebert (1995, 1997).
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concerned with the latter. Loosely speaking, the basic idea is that preferences are under
the full individual responsibility of individuals who should be given full liberty to exert
them. Differences in economic outcomes attributable to differences in preferences must
thus be considered essentially as the expression of individual liberty and diversity in a
society rather than as a sign of inequality. An obvious example is that of a society where
individuals would differ only by their preferences over leisure and consumption. In such
a society income disparities should not be considered as economic inequalities. Suppose
that, in an oil-rich country, oil revenues are divided equally, allowing some people not
to work, while others choose to do so. We will then observe an unequal distribution
of money income, but no equity significance need be attached. If all individuals have
the possibility of earning the same income by working the same number of hours, this
should be the only thing that matters. Individuals may decide to work more or to work
less because they find more satisfaction in doing so, but this has nothing to do with social
“equity”.

“Equity” or “fairness”, and “envy-freeness” in more recent literature, is the eco-
nomic concept corresponding to the preceding ideas. The first statement was made by
Tinbergen,'® and developed in different forms by Foley (1967), Kolm (1972), Varian
(1974) and others. It has now given rise to an abundant literature (see, among recent
contributions, Baumol (1986), Arnsperger (1994), Young (1994) and Kolm (1996a and
1996b)). An allocation of goods is defined as equitable if there exists a common choice
set such that every individual in that economy would have freely chosen in that set the
bundle of goods actually allocated to him or her. The interest of this general nontechnical
definition is to emphasise the direct relationship of equity with the concepts of liberty
and equality (Kolm, 1972): all participants are free to choose their preferred bundle in
a choice set which is equal for all. More technically, an equitable allocation of goods is
“fair” if it is Pareto efficient. It is easily seen that the egalitarian allocation of existing
supplies of goods is a fair allocation, as are all the allocations derived from it through
competitive exchange. So, the notion of equity or fairness allows the introduction of
the egalitarian allocation as a benchmark to evaluate other allocations without making
use of cardinal utility functions defined on identical individuals as in the utilitarian or
welfarist tradition. Even in a world of heterogeneous preferences and without invoking
any interpersonal comparison rule, the egalitarian distribution of resources stands out.

The shift to considering commodity bundles as the primitive concepts with which we
are concerned is an example of a move outside the welfarist approach based on personal
utilities, but looked at in this way there is perhaps little difference from a social welfare
function defined over individual incomes (not utilities), as previously discussed. More
far-reaching is the move to considering the whole choice sets open to a person, and not
just the actual outcome. One interpretation of the “capability” approach advocated by
Sen (see below) is that we are concerned with the full set of options actually open to

16 The “exchange principle” of Tinbergen is described in Pen (1971: pp. 303-305), who says that Tinbergen
was influenced by his teacher, the physicist Paul Ehrenfest. See also Kolm (1996b: p. 202).
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an individual to “function” in a given economic and social environment and not simply
with the vector describing the functioning of the individual, however detailed might
be that description. Other authors refer to the set of opportunities or resources offered
to individuals to achieve their ends and to the equality of opportunities or resources
(see Dworkin (1981a and 1981b), Arneson (1989)). Consider for example the leisure-
consumption problem where some individuals in the population are unable to sell as
much of their time as they wish because of rationing on the labour-market. In the stan-
dard indirect utility approach, no distinction would be made between the “unemployed”
time of rationed individuals and voluntary consumption of leisure. Within an equity
approach, on the contrary, the fact that individuals do not face the same choice set would
be explicitly taken into account in evaluating that situation.

Accepting differences in preferences as irrelevant and considering differences in the
choice sets on which these preferences must be applied as the true object of inequal-
ity measurement does not make measurement easier. In the simple case where innate
productive abilities or handicaps determine the space where individuals must choose a
particular consumption-leisure combination, standard income inequality measures pro-
vide a way of evaluating the inequality of opportunities offered to individuals. But what
should be done if innate consumption abilities or handicaps make these consumption-
leisure spaces noncomparable? Equivalently, how should noneconomic dimensions of
choice sets be taken into account in economic analysis? Other things being equal, a
disabled person cannot move as easily as another person and thus has a restricted set
of opportunities. How much additional income capacity is necessary to compensate for
being disabled, living in a polluted environment, or being responsible for a large family?
There cleatly cannot be a single and undisputed answer to such questions.

We are thus back to the problem we started from. Heterogeneity in preferences
among individuals can be accommodated as long as they bear on goods and services
which are freely exchanged. Heterogeneity in the capacity of individuals to generate
income may then be considered as the unique source of inequality. But heterogeneity
in the consumption ability of individuals or, equivalently, heterogeneity of preferences
over goods or characteristics which are outside their control, reintroduces the initial
ambiguity of income comparison. It is necessary to adopt a multidimensional framework
where multiple trade-offs describing the frontier of the space of individual capabilities
would have to be defined. For the moment, we lack the elements necessary to make these
trade-offs explicit on a more or less consensual basis. This is probably the area in the
measurement of inequality where progress is most needed.

The need to enrich the informational basis for welfare judgments is emphasised by
Sen in Chapter 1 (see also Sen, 1992), which draws on his extensive contribution to
the development of a nonwelfarist approach. In rejecting welfarism, Sen is not alone.
The difference principle of Rawls (1971) is concerned with the position of the least
advantaged defined not by personal welfare, but by “primary goods”, or “things that
every rational man is presumed to want”. This takes us outside the traditional scope of
welfare economics. The rejection of the welfarist approach is similarly to be found in
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Marxist theories of exploitation, relating social judgements to the historical information
that capital represents the product of past labour. Nozick’s entitlement theory of justice
(1974) is quite different but equally appeals to historical information. For him, it is not
the distribution of income that matters but the process by which it is brought about,
people being “entitled” to resources that were justly acquired or that were transferred to
them according to a just process, even if this means they will be immensely rich, and
that their riches may be of no benefit to the poor.

It is in his alternative to welfarism that Sen is distinctive. This is based on “capa-
bilities”, to which reference has already been made. He has made a forceful case that
assessment of the standard of living should focus on

neither commodities, nor characteristics (in the sense of Gorman and Lancaster), nor utility, but something
that may be called a person’s capability. (Sen 1983, p. 160)

Capability refers to the freedom that a person has in terms of choice of functionings. Sen
illustrates this by the example of a bicycle:

It is, of course, a commodity. It has several characteristics, and let us concentrate on one particular characteris-
tic, viz., transportation. Having a bike gives a person the ability to move about in a certain way that he may not
be able to do without the bike. So the transportation characteristic of the bike gives the person the capability
of moving in a certain way. (Sen 1983, p. 160)

He recognises that the capability may generate utility, but argues that it is the capability
to function that comes closest to the notion of standard of living. The challenge which
this raises is to translate this concept into one which can be implemented in empirical
analysis of distributional issues. There is scope for a great deal of future research.

We conclude this brief review of normative theories by some consideration of the
issues of uncertainty and dynamics. Ever since Vickrey (1945), Harsanyi (1953 and
1955) and Rawls (1971), the theory of social justice has been intimately mixed with the
theory of choice under uncertainty. Utilitarian social welfare is equivalent to expected
income utility when the density associated with each income level is equal to the density
of the population at that income level, and this can be seen as the criterion applied when a
person has no knowledge of his/her position in society, other than the overall distribution.
It follows that social welfare dominance is equivalent to stochastic dominance in the
theory of choice under uncertainty. It also follows that it is possible to define social
aversion toward inequality in line with the equivalent definition of individual aversion
toward risk. A maxi-min principle of justice theory, maximising the welfare of the worst
off in society, may be interpreted as infinite aversion towards risk, and therefore towards
inequality.

Referring to uncertainty to justify theoretical principles for the comparison of distri-
butions of certain incomes is one matter; comparing distributions of uncertain incomes
is another, where we do not know much. Yet, this may be necessary. Measuring the
inequality of “chances” among children born from different ethnic groups or in different
social classes requires taking into account not only the inequality of their expected
income but also that of the risk that they end up more or less far from the mean. A
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related domain is the measurement of income mobility over time or across generations.
The existing theory of inequality measurement is static. However, the situation in which
individuals are observed at a given point of time is most often temporary. Averaging
over several periods may not be satisfactory, for reasons outlined in Section 4. It may
be the case that situations of extreme poverty entail irreversible health or psychological
costs which could not be compensated by better incomes at a later stage. Evidence of
strong intergenerational associations of economic status mean that we have to address
the normative issues surrounding inheritance. We cannot simply assume that all such
equity issues were resolved at some primeval date. If one believes that preferences are
transmitted by parents to their children, or the product of the social class to which one
belongs, then they cannot be considered as irrelevant any more (on this see Arneson
(1989) or Roemer (1985)). The social origin of individuals might have to be taken into
account when comparing their present situation, thus leading to an intergenerational
concept of inequality.

5.4. Conclusion

To conclude, the normative theory of income distribution and, more generally, of eco-
nomic inequality, has been a very active domain of economic research over the last 30
years. Impressive progress has been made in the understanding of the issues at stake, and
in some instances in developing the appropriate quantitative instruments. The difficulties
which have been pointed out in the last sections of this Introduction are, however, equally
impressive. They are true challenges to the economics profession.

6. Guide to the Handbook chapters

The first chapter, by Amartya Sen, covers in depth the issues which we have just been
considering: the relation between ideas of social justice and the analysis of income
distribution. One of the main conclusions is that we need to “liberate” the analysis of
economic inequality from confinement to the space of incomes or commodity bundles.
Income is only relevant, Sen argues, as an instrument to ends and the freedom to achieve
ends. It is indeed true that much conventional analysis of inequality closes its eyes to the
difficulties which Sen outlines so clearly. We therefore urge readers to study carefully
his strictures on applied welfare economics. At the same time, we hope that this will not
cause them to stop reading the rest of the volume. Sen himself has emphasized

the danger of falling prey to a kind of nihilism (which) takes the form of noting, quite legitimately, a difficulty
of some sort, and then constructing from it a picture of total disaster. (Sen 1973: p. 78)

We need to be aware of the limitations of current measures, and to seek to refine them,
not to throw in the towel.

In Chapter 2, Frank Cowell starts from the premise that we have a satisfactory
measure of each individual’s status and sets out the basis for comparing different dis-
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tributions and measuring inequality. The chapter, whose content we have previewed in
this Introduction, will be useful to those who wish to understand the formal relation to
underlying axioms and welfare judgments; it will be useful to those who wish to apply
the measures in practice. As we have noted, a number of the innovations have taken time
to be adopted by practitioners, and this chapter should speed their diffusion.

The tendency for income distribution to go in and out of fashion means that a sense
of history is especially important. Chapters 3 and 4 provide a historical perspective.
In Chapter 3, Peter Lindert covers no less than three centuries, courageously starting
with the 1688 estimates for England and Wales. From this rich account of inequality
changes in Britain and the United States, he concludes that “the Kuznets curve flickers”
and identifies the intriguing paradox that “Robin Hood’s redistributive army is missing
when and where it is most needed”. In Chapter 4, Christian Morrisson presents evidence
for mainland Europe, with particular reference to the explanation of developments over
time within and between sectors. Going back as far as the early 1880s, he finds that
the inverse U-curve hypothesis is verified in Finland, France, Germany and Sweden.
He explains these changes by political factors as well as by economic ones (diffusion
of education, accumulation of capital and dualistic development). The exploitation of
historical evidence, especially through further use of fiscal data, is a potentially fruitful
area for future research.

These OECD countries are among the twenty five studied in Chapter 5 by Peter
Gottschalk and Tim Smeeding, who present evidence on the current level of inequality
and on the changes since 1970. (The chapter illustrates the application of a number of the
tools described in Chapter 2.) Such a comparability exercise is now possible as a result
of the improvements in data availability noted earlier, notably the Luxembourg Income
Study. The data indicate that the degree of income inequality varies considerably across
countries, and that the changes over time are more similar, though not universally so.
There is a lot to explain.

Chapter 6 by Sheldon Danziger and Markus Jéntti looks in detail at the bottom of the
income distribution in advanced countries, drawing on the same kind of internationally
comparable data source. Conceptual issues in the measurement of poverty, to which
we have already alluded, are set out in greater depth, as are the practical problems in
implementation which are faced by official and independent investigators. Among the
interesting elements are the dynamics of poverty over time, the identification of poverty
risks and the impact of public policy on poverty.

In Chapter 7, the volume turns to the theory of income distribution, starting with the
distribution of earnings. Derek Neal and Sherwin Rosen provide a succinct account of
different types of models which seek to explain the observed features of the earnings
distribution. These models, which we have previewed in Sections 2 and 3, include sto-
chastic theories, selection models, sorting models, human capital formation and agency
models. Given the balkanisation of much of the journal literature, it is particularly valu-
able to have these approaches set side by side, helping the reader identify their relative
strengths and weaknesses.
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Earnings are brought together with wealth in Chapter 8 by Thomas Piketty, which
deals with intergenerational mobility and the persistence of advantage or disadvantage
from generation to generation. As he brings out clearly in the opening section, there
are sharply conflicting claims about both theory and evidence regarding mobility in
industrial societies. The chapter first considers models based on Pareto-efficient markets,
and then goes on to theories based on market inefficiencies, this being—as we have
signalled—one of the most important recent developments. The chapter is wide-ranging
in that it not only covers both theory and evidence, but also covers sociological as well
as economic research. Openness to other social science disciplines is a feature which we
very much welcome in the current literature on distribution.

Chapter 9 relates the theory of distribution to other recent areas of economic re-
search: growth theory and political economy. Giuseppe Bertola begins by noting that the
macroeconomics of distribution is almost an oxymoron, but his chapter is highly suc-
cessful in bringing together the two fields of macroeconomics and income distribution.
The first part is concerned with the interaction of income and wealth distribution with
aggregate accumulation and growth, which we have introduced earlier. The second part
is concerned with the imperfections and/or incompleteness of capital markets, covering
from a macroeconomic perspective elements which also appear in Chapter 8. The third
part explores the political economy of taxation and redistribution; and the final section
reviews empirical evidence about growth and inequality.

The role of distribution in a world where market outcomes are not Pareto efficient
has already been evoked in Chapter 8. This subject is developed further by Pranab Bard-
han, Samuel Bowles and Herbert Gintis in Chapter 10, where they examine the relation
between redistribution of assets and productivity enhancement. They cover a variety of
contexts including credit markets, farm tenancies, incentives in teams and local public
goods. They show that where there is asymmetric, or nonverifiable, information, then an
inequality-reducing redistribution of assets may be productivity-enhancing (in the sense
defined). (See also Putterman et al., 1998). Again the chapter is welcome evidence of
the willingness of economists to take on board the contributions of other disciplines,
political scientists, sociologists and psychologists all being cited, but its implications
are of central importance for economics.

Assets feature in all of the preceding theoretical chapters, but the distribution of
personal wealth is the specific concern of Chapter 11 by Jim Davies and Tony Shorrocks.
They summarise the evidence about the distribution for a number of countries, conclud-
ing that material wealth is more unequally distributed than labour income and that, while
there has ben a general downward trend in inequality, there have been interruptions and
reversals. They review a range of theories that can explain observed wealth-holding,
covering both intra-generational accumulation and inter-generational transmission. As
they point out, there are a number of areas where future research promises to be fruit-
ful, including the intriguing suggestion that economists should make more use of the
information on the wealth of named persons published by Fortune and other sources.
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In Chapter 12, entitled “Redistribution”, Robin Boadway and Michael Keen start
from the motives for redistribution. The first of these—the pursuit of social justice—
harks back to the issues considered in Chapter 1. In treating the second—achieving
mutually advantageous efficiency gains—the authors develop a theme central to Chapter
10, with interesting applications to social insurance and other fiscal instruments. The
third—the politics of redistribution—puts public choice considerations in centre stage,
linking up with Chapter 9. As they point out, the distinctions between different motives
become quickly blurred, but they provide a valuable organising framework.

The relationship between income distribution and economic development is clearly
too important for the subject not to be covered even if we risk overlapping the terri-
tory of other Handbooks. In Chapter 13, Ravi Kanbur examines the distribution across
countries and the distribution within developing countries. There are clear links with
other chapters—with the long-run analyses in Chapters 3 and 4, with the measurement
of poverty in Chapter 6, with growth theory in Chapter 9—but it is very valuable to view
the material from a different perspective. Once again, our survey brings out the many
challenges which remain.

Finally, in Chapter 14, John Flemming and John Micklewright survey the relation
between economic systems and income distribution, with particular reference to the im-
pact of transition from communism. '’ They first re-assess the starting point in socialist
economies, drawing on material which was not available prior to 1990, emphasising the
variety of experience. They then consider the distributional implications of transition
and the role of policy intervention, followed by a review of the empirical evidence about
earnings and incomes, underlining the problems of measurement and of interpretation.
Earnings inequality appears to have increased during the 1990s, but the scale of the rise
varied across countries, and the impact on household income was more modest (except
in Russia). Transition may by definition be an impermanent field of economics, but it
highlights in an acute way some of the key questions of distribution and brings the reader
back to a number of the fundamental issues raised in Chapter 1.
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1. Motivation

This chapter deals with the bearing of theories of social justice on the analysis and evalu-
ation of income distribution and related features of economic inequality. The assessment
of income distribution involves both descriptive and prescriptive issues, and ideas of
social justice influence both. The connection is immediate in the case of normative
analysis, since concepts of social justice can be central to ethical norms for assessing
the optimality or acceptability of distributions of income. But the connections with
descriptive and predictive issues can be, ultimately, no less important.

People’s attitudes towards, or reactions to, actual income distributions can be signif-
icantly influenced by the correspondence—or the lack thereof—between (1) their ideas
of what is normatively tolerable, and (2) what they actually see in the society around
them. Ideas of social justice can sway actual behaviour and actions. In assessing the
likelihood of discontent or protest or disapproval, or the political feasibility of particular
policies, which are primarily descriptive and predictive issues (rather than prescriptive
ones), it can be useful—indeed crucial—to have some understanding of the ideas of
justice that command respect in the society in question.

If notions of social justice belong to the ethical world of norms, actual beliefs—
implicit or explicit—in notions of social justice are parts of the phenomenal world in
which we live. Frequently, these beliefs may not have the analytical sophistication or
the perceptive clarity that can be found in the professional writings of, say, Mill, or
Sidgwick, or Rawls, or Nozick, or Dworkin, but they do involve far-reaching ideas
of what is good and proper, and what is shameful, inexcusable or intolerable.! Also,
political debates and social discussions about the appropriateness of particular ideas of
justice can help in the formation and evolution of norms.

The ideas entertained or championed by us as citizens can, of course, clash with each
other, but this heterogeneity need not be seen as a sign of our cognitive or perceptive
failure. Indeed, substantial heterogeneity is similarly present in the substantive ethical
theories presented by trained moral philosophers as well: for example, Rawls’s (1971)
theory of justice does clash powerfully with the utilitarian theories of Sidgwick (1874) or
Pigou (1920). Plurality of conceptions of justice is part of the moral and social universe,
and to this phenomenon, the ethical discussions of inequality and income distribution
have to be alive. Indeed, given the social perspicuity and ethical legitimacy of several
different perspectives in judging what is just and what is not, it is possible to entertain
some scepticism as to whether some grand general “principles of justice” would be
unanimously acceptable, even when vested interests have been somehow subdued and
eliminated, through some device such as Rawls’s (1958, 1971) “original position”, or

I For interesting investigations of widely held values on distributional issues, see Rae (1981), Yaari and
Bar-Hillel (1984), Temkin (1986, 1993), Fields (1990), Amiel and Cowell (1992) and Marshall and Swift
(1995).
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Harsanyi’s (1955) model of equi-probability of being in the position of any person in the
society.” Heterogeneity of ideas may well be just as “basic” as conflicts of interests.

People may agree that inequality has increased when the Lorenz curve has shifted
outward, but reasonably disagree about the ranking of two situations where the Lorenz
curves cross. Thus, intersecting Lorenz curves may occasion heterogeneity of ideas
about inequality which cannot be easily resolved and this can leave social assessment
with an irreducible incompleteness.

As will be argued later on in this essay, this is also part of the reason why the
characterization of social justice in the assessment of economic inequality has to ac-
commodate assertive incompleteness, as opposed to only fentative lack of completeness.
Even though some pairs may be unambiguously ranked, others may remain unrankable,
given the clash of commitments and concerns that a full-bodied theory of justice may
yield, even after the ranking has been extended as far as possible. In such a case, the
incompleteness that remains is not a “defect”, but a part of the articulation that the theory
of justice demands. A complete theory of justice need not insist on a complete ranking
of all possible alternatives (and may, on the contrary, include such assertions as “x and
y cannot be ranked in terms of justice”). The resilient presence of competing grounds of
justice has strong implications on the discipline of inequality evaluation in general and
of the assessment of income distribution in particular.

2. Informational basis of theories of justice

Given the relevance of theories of justice in economic evaluation (and also in social
appraisal and political understanding), we must try to achieve some systematic under-
standing of different concepts of justice as a prelude to searching for an evaluative
framework for assessing income distribution. The systematization can be usefully done
through a strategy of classification that identities the respective informational basis of
the different theories. Each substantive approach concentrates on some information on
the states, achievements and opportunities of the people involved as being central to
assessing justice and injustice in that society. Also, each theory rules out—typically
implicitly—some other information as being directly important for the evaluation of jus-
tice. For example, the utilitarian theory of justice attaches intrinsic importance to—and
only to—the utilities of the individuals involved, and has no direct interest in information
on such subjects as the fulfilment or violation of rights or liberties, or for that matter, in
the levels of incomes that people enjoy (even though there may be an indirect interest in
incomes or rights or liberties because of their effects on individual utilities). Most forms
of libertarianism, in contrast, concentrates on—and only on—the fulfilment or violation

2 Scepticism about the possibility of reaching unanimity in the Rawlsian “original position” was outlined
in Runciman and Sen (1965) and Sen (1970a: Chapter 9), without disputing the great value of the Rawlsian
exercise as a device for moral reflection and political discussion.
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of classes of rights and liberties, and attaches no direct importance to levels of utilities
or of incomes.’

It is particularly relevant in this context to examine three different but interrelated
aspects of the informational basis of these theories, which I will respectively call:

(1) basal space;
(2) focal combination; and
(3) reference group.

The basal space of a theory of justice—perhaps the most fundamental part of its
claims—refers to the general class of variables to which the assessment of justice is
sensitive under that theory, and no less importantly, excludes other variables, which are
not part of the basal space, from having any direct impact on the assessment of justice
(even though they can be indirectly important through their causal influences on basal
variables, or as informational proxies for unobserved basal variables). For example, the
basal space for utilitarian theories of justice consists of the combinations of utilities of
different individuals. The concept of utility is not uniform in different utilitarian theories,
but these theories all deny the direct relevance of any variable that does not count as
being part of its particular interpretation of utility.

The second aspect relates to the way discriminating use is made of the basal informa-
tion in the respective theory of justice. For example, in the utilitarian theory, the utilities
of the different individuals are simply added together to arrive at the relevant overall
assessment of the social state. This focal combination contrasts with, say, concentrating
on the utility of the least well-off, or on some measure of dispersion in addition to the
sum-total of the utilities of the different people.*

The third aspect of the informational basis raises a different type of issue from the
first two. When we examine the achievements and predicaments of different people in
a particular group, should that assessment be independent of the states of others outside
this group? Can every group of people we consider for assessing inequality be seen as
an isolated “island” for the purpose of this evaluation? If not, how should we bring in the
interdependences? This question relates closely to the difficult issue of the relationship
between injustice or inequality in different groups and the assessment of injustice or
inequality in the union of these different groups. Or, to look at the same problem in
another way (as it is more typically seen), what is at issue is the relationship between
injustice or inequality of any group and the extents of injustice or inequality in the
respective subgroups into which the first group can be partitioned.’

3 1 have tried elsewhere (in Sen 1977, 1979) to understand and assess substantive ethical doctrines and
normative social choice theories through the analysis of their respective “informational basis”.

4 The contrasts between different theories of justice which James Meade (1976) has illuminatingly dis-
cussed really relate to what we are calling focal combination: the alternative theories he considers all share the
same basal space, viz., the space of individual utilities. Meade argues convincingly why we may have good
reason 1o resist the summation formula of utilitarian theory even if we confine our attention entirely to utilities
(see also Sen, 1973a; Atkinson, 1983, 1989; Broome, 1991; Le Grand, 1991).

5 Onthe principles underlying “decomposability” and “subgroup consistency”, see Atkinson (1973, 1983),
Cowell (1980, 1985), Shorrocks (1980, 1984, 1988), Anand (1983), Foster et al. (1984), Kanbur (1984),



Ch. 1: Social Justice and the Distribution of Income 63

On this subject, utilitarianism goes forcefully for the adequacy of separated informa-
tion in the basal space. If the utilities of different people in any group are fully specified,
then that information is entirely sufficient for judging the overall goodness of that state
for this group. There is no “external reference” beyond the group (for example, to the
comparative performance of members of this group vis-a-vis others outside it). This
does not, of course, imply that the utilitarian assessment of inequality or injustice can be
done on the basis of individual incomes of members of that group only. For utilitarian
evaluation of the state of a group, the adequacy of utility information concerning all the
members of the group can co-exist with the inadequacy of income information about
them, since the utility of a member of a group can depend on variables other than his or
her own income and incomes of others within this group (for example, it may be influ-
enced by the incomes of others outside this group). In order to make income distributions
separately assessable (in isolation) in the utilitarian perspective, further assumptions
would have to be made, for example, that each person’s utility depends only on that
person’s income. That assumption is frequently made, but it is not a necessary part of
utilitarian welfare economics, or of utilitarian assessment of justice and injustice.

These different aspects of the informational basis of evaluation have to be exam-
ined to gain insights into the nature and operation of distinct theories of justice. This
framework will be used as we proceed to outline and examine some of the principal
concepts and theories of justice in contemporary social thought and their relevance to
the assessment of income distribution and economic inequality.

3. Utilitarianism and welfarist justice

For well over a century welfare economics has been dominated by one particular ap-
proach, viz., utilitarianism. It was initiated, in its modern form, by Jeremy Bentham
(1789), and championed by such economists as Mill (1861), Sidgwick (1874), Edge-
worth (1881), Marshall (1890) and Pigou (1920). Utilitarianism has been, in many ways,
the “official” theory of traditional welfare economics, and its pervasive influence has
already been indirectly acknowledged in this essay in our decision to illustrate the differ-
ent aspects of the information basis of evaluation through the nature and characteristics
of utilitarianism (as the most familiar normative approach). Indeed, in many respects
utilitarianism serves as the “default program” in welfare-economic analysis: the theory
that is implicitly summoned when no others are explicitly invoked.

Foster (1985), Foster and Shotrocks (1988, 1991), Ravallion (1994), Foster and Sen (1997), among other
contributions. See also Chapter 2 (Frank Cowell).

6 Furthermore, insofar as a ufilitarian theory of justice looks not only at the utilities achieved, but also at
the utilities that could have been achieved (to see in particular, whether, or not, the interests of some people
in this group were unnecessarily sacrificed), the interdependences between the different groups (for example,
through trade and other interrelations) may also be importantly relevant. But that issue (viz., interdependences
in the generation of feasible alternatives) has to be distinguished from the issue of interdependence in the
evaluation of each fully specified alternative outcome.
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The basal space of utilitarian evaluation, as has been already discussed, consists
of individual utilities. This i1s sometimes called “welfarism”. This is a generic term,
since the exact content of the space can differ depending on how “utility” is defined (for
example, whether as pleasure, or as fulfilled desires, or as representation of choice). The
focal combination takes the form of simple summation of individual utilities. This is
sometimes called “sum-ranking”. The reference group in assessing the social state of a
group is that group itself, separately considered on its own (that is, the focus is on the
utilities of the individuals only in that group, without any direct note being taken of the
utilities of others not in the group). The normative maximand in assessing the state of a
group is, as a result, just the sum-total of the utilities of the members of that group.

The “separability” already implicit in utilitarianism in the basal space can be ex-
tended to the income space as well through additional assumptions, such as the require-
ment that person i’s utility depends only on her individual income. Such a separable
form is indeed used in Atkinson’s (1970) classic formulation of ethical measurement
of income inequality. The social-welfare maximand W is given by the summation of
components u; related to the respective individuals 7, taking each u; to be given by the
same concave function u(y;) for every i:

W:iui. (3.1)

The extent of income inequality is judged by an index A, given by the percentage dif-
ference between the actual mean income (y), and the minimal value of mean income
(y.) that would permit the same social welfare to be achieved through an optimal (in this
case, equal) distribution:

A =1~/ (3.2)

The formulation characterized by Eqs. (3.1) and (3.2) is, of course, quite general, and
need not involve any separability in the income space. But the Atkinson formula does in-
voke this separability through making each individual u; a function u(y;) of that person’s
income only.

Furthermore, these separable components u; of the aggregate social welfare (asso-
ciated with the respective individual 7) need not be interpreted as the utility of the indi-
vidual (and for this reason the principal limitations of the utilitarian approach need not
apply to Atkinson’s general formulation). Indeed, nonseparable and nonutilitarian uses
of the Atkinson framework involves only a minor extension (see Sen, 1973a). However,
the Atkinson framework is typically interpreted as being within the utilitarian tradition.
This is not only because the formulae used are consistent with utilitarianism (and, fur-
thermore, u; sound very like utility), but also because—as noted earlier—utilitarianism
tends to serve as a “default program” in standard welfare economics.



Ch. 1. Social Justice and the Distribution of Income 65

I postpone for the moment (indeed up to Section 8), the issue of the “reference group”
and the operation of separability and decomposition, and concentrate instead on the
choice of basal space and that of the focal combination. How adequate is utilitarianism
in these respects?

To start with “welfarism”, how acceptable is it as a general basis of judgments of
justice? One of the major limitations of this approach lies in the fact that the same
collection of individual welfares may go with very different social arrangements, oppor-
tunities, freedoms and consequences.” It may, in one case, involve significant violations
of accepted individual rights, but not in another case. The utilitarian formula, in its
Benthamite form, cannot discriminate between the pain of torture and the pain of be-
ing taxed, but that identification goes against widely held values as well as mainstream
ethical reasoning (even though the contemporary political climate seems to encourage
the view that taxation is torture). So long as the utilities generated end up being the
same (no matter through what process), welfarism demands that the two alternatives are
treated as equivalent (and no intrinsic importance be given to the differences between
the scenarios in the ultimate assessment).

This informational neglect applies both to overall freedoms (sometimes called “pos-
itive” freedoms) which may entail claims on others or on the state (e.g., the right to free
elementary education, unemployment insurance or basic health care), and to “negative”
freedoms which demand noninterference by others (e.g., the requirements of personal
liberty and autonomy). Welfarism’s neglect of negative freedom (such as libertarian
immunities) is obvious enough, but the overall (or positive) freedoms are also neglected
since they are quite different from individual welfare achievements.

The informational limitation is made even stronger by the particular utilitarian inter-
pretation of individual welfare, seeing it simply in terms of pleasures or desires, or as
representations of choice. The last—utility as the real-valued representation of choice—
does not, on its own, yield any obvious way of making interpersonal comparisons, since
people do not get to choose between being one person or another. There have been
fine attempts to close this gap through the consideration of hypothetical choices (as
in Harsanyi’s 1955 framework), but the resulting structure is neither interpretationally
unambiguous, nor easy to apply in practice, even though it is illuminating and very
useful as a conceptual device. In practice, the force of interpersonal comparison, which
1s necessary for using the utilitarian and other standard welfarist approaches, is sought—
often implicitly—in the more classical understandings of utility as pleasure or as fulfilled
desires (not as a numerical representation of choice).

Both these approaches rely ultimately on mental metrics—indicators of the extent
of pleasure or of the strength of desire. The kind of scepticism that Lionel Robbins
(1938) and others have expressed on this raises one type of problems. But one can argue
that this may not be an insuperable objection, since there are many practical ways in

7 I have tried to discuss some of the limitations of utilitarianism in Sen (1970a, 1973a, 1992).
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which we do make these comparisons, which need not take an all or nothing form.® The
difficulty that may be more basic in the context of a theory of justice and of inequality
arises from the mental adaptation that makes the extent of pleasure or the strength of
desire a very unreliable guide to real deprivation. Our desires and expectations adjust
to circumstances, particularly to make life bearable in adverse situations. The hopeless
underdog does not lead a life of constantly desiring what she thinks is unfeasible, nor
one of seeking pleasures that are unobtainable. Rather, the focus is on cutting desires
to size and on taking joy from smaller successes. In so far as they succeed in getting
these more attainable pleasures and in fulfilling the restrained desires, their deprivation
may look less intense in the mental metrics of pleasures and desires, even though their
lack of real opportunities remains. Such adjustments in chronically deprived positions
are easy to understand as a sensible strategy of coming to terms with deprivation, but
they also have the incidental effect of distorting the scale of utilities with the effect that
the deprivations are not adequately recognized in the basal space of utilities.

The utilitarian calculus can, thus, be insensitive and unfair to those who are persis-
tently deprived: traditional outcasts, oppressed minorities, exploited labourers, subdued
housewives, or the persistently poverty-stricken. Indeed, aside from its effect on the
utilitarian calculus, this utility-based notion of interpersonal comparisons is itself deeply
problematic for the informational basis of social justice and for the evaluative assessment
of inequality.

Has this problem plagued applied welfare economics given its basically utilitarian
character? The answer, oddly enough, is no. This is not because applied welfare eco-
nomics has tried hard to avoid this bias (in fact, there has been little discussion of this
issue); rather, it has avoided the problem because it has not tried hard enough to live
up to its utilitarian foundations and justifications. Despite basing its underpinning on
utilitarian theory, standard welfare economics makes no real effort at all to estimate
utilities in line with utilitarian theory. There are few comparisons of mental states—
whether of pleasure or of desire—and the choice interpretation of utility, which does
not yield any interpersonal comparison, is simply combined—often implicitly-—with
the arbitrary assumption that if two persons have the same demand function, then they
must get the same utility level from a given commodity basket. This is, of course, totally
illegitimate; for example, if one person were to get exactly one quarter of the utility that
another gets from each basket of commodities, they would still have exactly the same
demand function.

The psychology behind this arbitrary practice rests on the continuing scepticism
that most economists have about the scientific status of utility comparisons (Robbins
remains the unsung hero who is followed without being praised), so that any assumption
about interpersonal comparison looks as good—or as bad—as any other. The economic
practitioner has not been able to work up enough enthusiasm to do any real “fact finding”

8 These issues have been discussed in Little (1957), Sen (1970a, 1973a), Davidson (1986) and Gibbard
(1986), among others.
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about interpersonal correspondences of different persons’ utilities.® And given the ab-
sence of any evidence on interpersonal comparison, the assumption that everyone gets
the same utility from the same commodity basket (and by adaptation, from the same
income level) has seemed good enough. This assumption is standardly made, and this is
typically done even without the requirement of checking that people do have identical
demand functions. One liberty taken is heaped on another.

This practice has the contingent merit of avoiding the mental-adaptation bias against
the deprived (discussed above). But this it does by being totally insensitive to interper-
sonal differences. In particular, it judges adversity of circumstances only by the lowness
of income, or of the commodity basket owned, over which a common utility function is
defined. For example, a person with a disability or a handicap, or more prone to illness,
1s assumed to have the same utility so long as they have they same level of income or
consumption, when the utility function is defined only on income or consumption. It is
also in this form that the utilitarian framework and other welfarist approaches inspired
by utilitarianism are typically used in the literature on the measurement and evaluation of
economic inequality. The main problem with this is the neglect of relevant information in
judging injustice and inequity. It avoids the perverse treatment of persistent deprivation
in classical utilitarianism through lack of enterprise in living up to its utilitarian foun-
dations, but that “laziness” has other penalties, in particular a lack of interest in causal
factors that work—along with low income—to make people wretched and miserable,
and confined to lives of great deprivation. Since some of these factors are matters of
public policy (for example, health care, epidemiology, basic education, old-age security,
support of the disabled), their neglect in basic welfare economics is a limitation of
considerable practical moment. There is certainly a strong case for more integration
of welfare-economic theory with the work that does go on in these fields—often without
the benefit of much theory or foundational ethical reasoning.

In addition to these general difficulties that relate to various interpretations of “wel-
farism”, there are other problems for the utilitarian theory that arise from the special
limitations of “sum-ranking”, i.e., the procedure of aggregating collections of utilities
simply by addition. Utilitarianism cannot tell between two distributions of the same
total utility. For example, it makes no difference in utilitarian evaluation whether one
person has 10 units of utility and another has 2, or both have 6 units of utility each. This
lack of concern with the distribution of welfares is a further limitation of utilitarianism.

To be sure, sum-ranking does not eliminate a preference for income equality when
everyoneis attributed the same concave utility function defined on the respective income
level. But even within this framework, it can be argued that of the two reasons for cen-
suring income inequality, only one is recognized here. Income inequality is inefficient in
generating high utility sums given a shared and strictly concave utility function of this
type. It is also iniguitous in the basal space of utilities in generating disparities in utilities.

9 Among the few exceptions are the members of the “Leiden school”, such as van Praag (1968, 1977) and
van Praag and Kapteyn (1973).
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The evaluation of inequality within the sum-ranking utilitarian framework, in this case,
takes on board the “inefficiency” aspect of income inequality in the basal space, but not
the “inequity” aspect of it in the same space. This problem can be compounded when
there are people with handicaps and disadvantages, since their equitable treatment call
for a very different framework which requires rejection, at once, of sum-ranking and
welfarism (both constitutive features of utilitarianism).

4. Libertarian theories of justice

While various libertarian arguments against utilitarianism and egalitarianism have been
presented for a long time (some of the finest arguments were presented by a great
utilitarian himself, viz., John Stuart Mill, 1859), it is only recently that fully worked
out libertarian theories have been offered in the professional literature, particularly by
Robert Nozick (1973, 1974). They have drawn on earlier—more general—concerns (for
example, those expressed by Hayek 1960), but they have gone on to make liberty and
rights the constitutive components of an exclusive basal space (in a way that Hayek and
others had not).

The basal space of rights in the formulation chosen by Nozick (1974) consists of the
fulfilment or violation of different rights. Since these judgments are not of the “more-
or-less” kind, but of the “zero-one” type (either a right is violated, or it is not), the
metric of the space is quite compressed. The focal combination seeks the fulfilment
of all the specified rights, and if there is any violation of any such rights, there is a
failure of justice. No trade-offs are permitted. Furthermore, the reference group is the
group directly involved, and nothing need be brought into the evaluation from outside
the statistics regarding the group itself.

Once this basic system is honoured, libertarianism permits the introduction of other
concerns, even those of utilities, at a lower level of decisional status, “if there are any
choices left to make” (Nozick, 1973: pp. 60-61; Nozick, 1974: pp. 165-166). There can
be, thus, a hierarchy of spaces, but the most powerful basal space is that of liberties and
rights of various kinds. What is, thus, at issue in this theory of justice is the priority of
rights and liberties. The idea of a priority of liberty has figured also in other theories
of justice (for example, in John Rawls’s 1971, immensely influential theory of “justice
as fairness™), and there is an interesting comparison here which will be discussed in the
next section.

In the purely libertarian theory, an extensive class of rights are treated as nonrelaxable
constraints that must be fulfilled and which, accordingly, bind political action.!® They
cannot be overridden by other goals, including the social interest in better satisfying
other goals, or for that matter, other rights.!! People’s entitlements related to their lib-

10 On related issues see also Buchanan (1954), Buchanan and Tullock (1962) and Sugden (1981, 1986).
1 These stark requirements are somewhat qualified by Nozick (1974) in the case of “catastrophic moral
horrors”, and more qualifications have been introduced since then in Nozick (1989).
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ertarian rights cannot be outweighed by the nature of their results — even when those
results are clearly rather nasty. This version of libertarianism is, thus, quite insensitive to
the actual social consequences of these constraints and requirements. This insensitivity
can be particularly problematic since the actual consequences of libertarian entitiements
include the possibility of resuits that must be seen as quite terrible. For example, even
famines can result without anyone’s libertarian rights being violated: the destitutes such
as the unemployed may starve precisely because their entitlements do not give them
enough food to eat.'?

It is hard to argue that a libertarian theory with its extremely narrow informational
focus, and its neglect of human welfare and misery, can provide an adequate theory
of justice in general, and in particular a sufficient theory for analyzing inequality and
inequity. There is, of course, an “egalitarianism” implicit in Nozick’s libertarianism, to
wit, everyone’s liberties count—and count the same. But this basic equality has a very
special coverage, given the nature of its basal space, and the demand for equality does
not go beyond everyone having the same right to liberty in the form of constraints on the
actions of others. The theory builds on a reasoned intuition which many people have:
that liberty is rather special and must not be substitutable by other kinds of individual
advantages. When, for example, we hear of a person being killed by a religious bigot, or
by an oppressive state, we have reason to be more upset than we might be when he hear
of a death caused by natural events, even though the principal end-result, in a limited
sense, is much the same (viz., a death). But the presence of this asymmetry is not ground
enough to make liberty have irresistible force over all other concerns. Nor does it give
us reason to demand the same priority for a whole class of other putative rights, which
relate importantly to the functioning of economic instruments (like the role of property
rights, including exchange and bequeathal, for the working of the market mechanism),
but are not easily seen as immovable components of unrelaxable political requirements.
It is the severe limitation of the basal space, combined with the absence of trade-offs
in the focal combination, that makes this type of libertarianism an inadequate theory of
justice, despite its useful pointer to an important asymmetry in the social importance of
liberty.

5. Rawlsian theory of justice

John Rawls’s concept of justice as fairness grounds the requirements of justice on the
need for fairness. One form that fairness can take is to demand that the social arrange-
ments should reflect decisions that would be arrived at in a hypothetical state of primor-
dial equality, where the nature of the basic structure of the society can be agreed upon
without each person knowing who s/he is in fact going to be in that society. In spelling
out a just structure that would be arrived at, Rawls invokes two principles. The first
principle demands the most extensive liberty for each consistent with similar liberty for

12' See Sen (1981) and Dréze and Sen (1989).
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others, This has priority over the second principle, which insists on keeping offices and
opportunities open to all, and under the Difference Principle (a component of the second
principle) also demands that inequalities be regarded as unjust except to the extent that
they work out to be in the interest of the worst-off.

The basal space in this theory is rather complicated. Like 1n the libertarian the-
ory, there is a hierarchy, but the space of liberties is quite narrow (it does not include
property rights or rights of exchange or bequeathal), and is essentially concerned with
basic personal and political liberties. Beyond this first round of concern, there 1s a basal
space—lower down in hierarchy but forceful once the minimal liberties have been met—
which includes the holding of “primary goods™. These are general-purpose resources
that are useful for the pursuit of different objectives that the individuals may have, and
are “things that citizens need as free and equal persons, and claims to these goods are
counted as appropriate claims” (Rawls, 1988: p. 257). Primary goods are “things that
every rational man is presumed to want”, and include “income and wealth”, “the basic
liberties”, “freedom of movement and choice of occupation”, “powers and prerogatives
of offices and positions of responsibility”, and “the social bases of self-respect” (see
Rawls, 1971: pp. 60-65; Rawls, 1988: pp. 256-257). The coverage of “resources” can
be extended to include other means, and Ronald Dworkin (1981) has taken his system
of ethical accounting in that direction.

In the basal space of primary goods, Rawlsian Difference Principle demands that
the least well-off groups are made as well-off as possible, in terms of an overall index
of the holding of primary goods. A lexicographic form can be given to this priority
(as proposed in Sen, 1970a, and accepted in Rawls, 1971), so that whenever the worst-
off groups are equally well-off in a pairwise comparison, the attention is shifted to the
next worst-off group, and so on. This focal combination has clearly egalitarian features,
though the concentration is specifically on inequalities that cut into the lives of the least
advantaged people.

The “priority of liberty” in the Rawlsian system is much less extensive and less
restraining than in the libertarian arrangements. The rights that are given priority in this
theory are far fewer and less demanding than those in the libertarian proposals (and in
particular do not include property rights in general). However, these circumscribed rights
(concerning personal and basic political liberties) have complete precedence over other
social concerns, including the fulfilment of our most elementary needs and reasoned
desires.

The case for this complete priority (even though applied to rather a limited class of
rights) can be disputed by demonstrating the force of other considerations including that
of needs, which occupy lower lexical priority, no matter how intense these needs may be.
Herbert Hart (1973) raised this question forcefully in an early critique of Rawls (1971),
and Rawls (1993) himself has clarified that this total nontrade-off need not be fully
insisted on. It is, in fact, possible to distinguish between (1) Rawls’s strict proposal that
liberty should receive overwhelming priovity in the case of a conflict, and (2) his general
procedure of separating out personal liberty from other types of advantages for a special
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treatment. Acknowledging the pre-eminence of these rights need not take the sharp and
extreme form that the claims of “priority of liberty” seems to demand—overriding every-
thing with which it might conflict. The critical issue in the more general second claim is
whether, or not, a person’s liberty should get just the same kind of importance (no more)
that other types of personal advantages—incomes, utilities, etc.—have. In particular,
whether, or not, the significance of liberty for the society is adequately reflected by the
weight that the person herself would tend to give to it in judging her overall advantage.
The claim of pre-eminence of liberty and political rights can be seen as a denial of that
symmetry.

The underlying issue, therefore, is that the social importance of liberty and basic
political rights can far exceed the value that would be attached to them by individuals
in judging their overall personal advantage. In order to prevent a misunderstanding, I
should explain that the contrast is not with the value that citizens attach to liberty and
rights in their political judgements. Quite the contrary, since the safeguarding of liberty
rests ultimately on the general political acceptance of their importance. The contrast is,
rather, with the extent to which having more liberty or rights increases an individual’s
own personal advantage. The citizens’ judgement on the importance of liberty and other
rights need not be based only on the extent to which they themselves expect to profit
from these rights. So the claim is that the political significance of rights can far exceed
the extent to which the personal advantage of the holders of these rights is enhanced
by having these rights.'? There is, thus, an asymmetry with other sources of individual
advantage, for example incomes, which would be valued largely on the basis of how
much they contribute to the respective personal advantages. The safeguarding of the
basic political rights would have the policy priority that follows from this asymmetric
prominence. While I will not further pursue this issue here, it is a distinction to which
importance can be, T believe, sensibly attached.'* One effect of this is to place the is-
sue of income distribution—the subject matter of this collection of essays—in a wider
context, and not to treat the distribution of incomes as the exclusive or even the most
prominent area of social concern.

What about the Difference Principle? Much of the early criticism of the Rawlsian
framework concerned his formula for aggregation, that is, the chosen focal combina-
tion.!> The maximin form (even when modified by its lexicographic extension) can be
“extremist” in giving complete priority to the worst-off’s gain (no matter how small)
over the better-off’s loss (no matter how great), and there is some indifference here to
considerations of aggregative efficiency. But this is open to qualification and modifica-

13 The discussion here is primarily within consequentialist frameworks, so that the relative importance of
different types of objectives are judged vis-a-vis each other. In an alternative approach, rights can be seen as
constraints that must be fulfilled, rather than being incorporated within the objectives of the society; on the
distinction, see particularly Nozick (1974), Dworkin (1978) and Sugden (1981, 1986).

14 This question is more fully discussed in my forthcoming Freedom, Rationality and Social Choice: Arrow
Lectures and Other Essays (Clarendon Press).

15 See particularly the collection of essays presented in Phelps (1973).
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tion, without eliminating the concentration on the worst-off citizens—a focus in favour
of which Rawls has provided strong arguments. Various compromises are possible, in-
cluding using strictly concave transformations that take us, in an equity-conscious way,
from individual fortunes to social assessment.'6

A different type of criticism relates to the choice of basal space in Rawlsian theory.
But before coming to that, it is important to see the merits of the space of primary goods.
It does not suffer from the narrowness of focus of libertarianism, and while it includes
liberties and rights among the primary goods (in addition to the role given to liberty
under the first principle), it also includes other general-purpose means that give people
the opportunity to pursue their respective objectives. Nor does the accounting of primary
goods have the built-in bias against the persistently deprived that the mental metric of
utilities have.

However, primary goods are means, not the ends that people seek. Nor do they
reflect the freedoms that people have to pursue their ends. The concentration, rather,
is on the means—and only some of the means—that are relevant in generating these
freedoms. If we are interested in freedom, is it adequate to concentrate only on some
of the means to freedom, rather than on the extent of the freedom that a person actually
has? Since the conversion of these primary goods and resources into freedom of choice
over alternative lives and achievements may vary from person to person, equality of
holdings of primary goods or of resources can go hand in hand with serious inequalities
in actual freedoms enjoyed by different persons. For example, a disabled person with
a given basket of primary goods will enjoy less freedom in many significant respects
than would an able-bodied person with an identical basket. An aged person with special
difficulties would have a similar problem.'” So would a person suffering from an adverse
epidemiological environment at her native location, and similarly a person with a greater
genetic proneness to some disease.'®

Thus, despite the great advance that has been made in the theory of justice by Rawls’s
path-breaking work (most of the recent theories follow the routes explored by Rawls,
even when they choose to vary their ultimate destination), there remain some difficulties

16 This was the basic general idea behind Kolm’s (1969) and Atkinson’s (1970) departures in evaluative
economics, even though the form of the concave functions were rather special ones.

17" Sometimes the problems of old age are dismissed on the grounds that the Rawlsian calculus should be
made to apply to expected lifetime stocks of primary goods. But this leaves open the distribution over the
lifetime, which can be itself quite significant. Also lifetime accounting has to cope with the relevance of
different life expectancies: the advantages of living longer as well as the greater needs experienced in the
declining years.

18 Although there are important differences between Rawls’s and Dworkin’s approaches, both focus on
resources in making interpersonal comparisons, and both seek to answer the question “equality of what?”
in terms of means rather than in terms of what people can obtain from the means. Dworkin (1981) has,
however, proposed enriching the perspective of “resources” by including as if insurance mechanisms against
certain types of personal handicaps. To the extent that these insurance mechanisms even out differences in
different people’s ability to convert resources into actual freedoms, the equality of insurance-adjusted values
of resources would be an indirect way of approaching the equality of freedoms. Much would depend on the
scope, coverage and versatility of the as if insurance mechanisms.
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in seeing justice entirely in terms of the Rawlsian principles and their implications for
the basal space and focal combination. In the context of assessing income distribution,
the important lessons from Rawlsian analysis relate to the broadening of the context
of the judgment. The relevance of liberty and rights has already been commented on,
but there is also the need to see that income is only one of the means—one of the
primary goods—that help people to pursue their objectives and to live in freedom. This
broadening remains deeply insightful, even though we may want to go further (as the
present writer certainly does).

6. Quality of life, functionings and capabilities

There is a different approach to justice that draws on some lines of analysis suggested
by Aristotle, and to some extent Adam Smith, and which is concerned with the op-
portunities that people enjoy to achieve what Aristotle called “human flourishing”. This
approach can help to systematize the investigation of quality of life, in which a number of
contributions have been made in recent years.!® The widespread interest in an informa-
tionally rich evaluative framework especially in the literature on economic development
provides excellent motivation for going in this direction. A theory of justice can use the
ingredients of quality of living as the basal space.?’

Concepts of quality of life are frequently used in an informal way, and often with
an arbitrary choice of an indicator. This is to some extent inevitable in practice given
the gaps in the relevant data and the vagueness of the underlying concepts. But it is
important to be sure how in principle the formal analysis would proceed had the relevant
data been available, and had there been an opportunity to separate out the inescapable
ambiguities in the nature of the subject matter from unnecessary obscurities resulting
from inadequate analysis. Informational lacuna or complexity of concepts need not serve
as an excuse for tolerating avoidable conceptual murkiness. Difficulties in observing
utilities have not prevented the development of utility theory at the conceptual level,
and search for clarity is important here too, even when practical applicability may be
contingently limited.

19 See Pant et al. (1962), Adelman and Morris (1973), Sen (1973b, 1980, 1985b), Haq (1976), Herrera et
al. (1976), ILO (1976), Ghai et al. (1977), Grant (1978), Griffin (1978), Streeten and Burki (1978), Morris
(1979), Chichilnisky (1980), Streeten (1981, 1984), Streeten et al. (1981), Osmani (1982), Stewart (1985),
Behrman and Deolalikar (1988), Dréze and Sen (1989), Anand and Kanbur (1990), Griffin and Knight (1990),
Dasgupta (1993), Lipton and van der Gaag (1993), among other contributions.

20 John Roemer (1996) has provided a rich analysis of competing theories of justice along with his evalu-
ation of their respective merits and shortcomings, and has particularly explored the possibility of a structure
more informed about the nature of human welfare and opportunities, and the role and limitations of the re-
warding of talents (see also Roemer, 1985). Richard Ameson (1989, 1990) and G.A. Cohen (1989, 1990) have
also enriched the theory of justice with another class of informational concerns. Their respective contributions
can be examined and appreciated in terms of widening the informational basis of justice and the reasons they
give for the direction in which they have chosen to proceed.
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A fuller presentation can indeed be developed and conceptually defended in the lines
already identified by Aristotle and Smith. A person’s achieved living can be seen as a
combination of “functionings” (i.e., doings and beings), and taken together, they can
be broadly seen as constituting the quality of life.>! The functionings on which human
flourtshing depend include such elementary things as being alive, being well nourished
and in good health, moving about freely, and so on. It can also include more complex
functionings such as having self-respect and respect of others, and taking part in the
life of the community (including “appearing in public without shame”), on which Smith
(1776) in particular placed much weight.?

Given n different types of functionings, an n-tuple of “functionings” represents the
focal features of a person’s living, with each of its “components” reflecting the extent
of the achievement of a particular functioning. A person’s “capability” is represented by
the set of n-tuples of functionings from which the person can choose any one n-tuple.
The “capability set”, thus, stands for the actual freedom of choice a person has over the
alternative lives that s/he can lead. There are many technical issues in the specification
and analysis of functionings and capabilities, but the central idea is to see the basal
space in terms of what people are able to be, or do (rather than in terms of the means
they possess). In this view, individual claims are to be assessed not only by the incomes,
resources or primary goods the persons respectively have, nor only with reference to the
utilities they enjoy, but in terms of the freedoms they actually have to choose between
different ways of living they can have reason to value.

In the move from the basal space of primary goods to that of functionings and
capabilities, there are two distinct steps. First, the basic shift is from the space of an
individual’s primary goods space (where each dimensions represents a primary good
held by that individual) to the space where the dimensions stand for distinct functionings
enjoyed by that person. In Rawlsian analysis, the primary goods bundles are converted
into an index of primary goods (on the basis of agreed trade-off maps). A similar process
would yield an index of functioning n-tuples. However, given the importance of recog-
nizing possible incompleteness in valuation (and in implicit trade-offs), the indexing
need not take quite the strong form that is demanded in the Rawlsian system; the repre-
sentation of a partial ordering has some rather restrictive properties.’* It is also possible
to incorporate “fuzziness” in the specification as well as valuation of functionings in

21 On different aspects of this identification, see the collection of essays in Nussbaum and Sen (1993).

22 Gee also Townsend (1979).

23 This has been the subject of a good deal theoretical and empirical work in recent years. On different ways
of using functionings and capabilities, see Sen (1980, 1985a, b, 1992), Kakwani (1986), Hawthorn (1987),
Kanbur (1987), Williams (1987), Muellbauer (1987), Dréze and Sen (1989, 1995), Bourguignon and Fields
(1990), Griffin and Knight (1990), Hossain (1990), Schokkaert and Van Qotegem (1990), UNDP (1990),
Crocker (1992, 1996), Anand and Ravallion (1993), Nussbaum and Sen (1993), Balestrino (1994, 1996), Chi-
appero Martinetti (1994, 1996), Cornia (1994), Desai (1994), Granaglia (1994), Lenti (1994), Arrow (1995),
Atkinson (1995), Balestrino and Petretto (1995), Fleurbaey (1995a, b), Herrero (1995), Casini and Bernetti
(1996) and Piacentino (1996), among other contributions.

24 On the representation of a partial ordering, see Majumdar and Sen (1976).
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well-structured ways, in line with inescapable ambiguities of concepts of this kind (as
opposed to fogginess of analysis).?

When it comes to the evaluation of capability, the same structure can be extended,
to assess the set of alternative functioning bundles. While judging a set by its chosen
element is always a possibility (making the set evaluation problem “degenerate” into the
evaluation of the chosen element), there is a good case for trying to go much beyond
that. The indexing of such sets requires additional problems of set evaluation.?

The second step is to see the interpersonal basal space in terms of individual indices
of primary goods in the case of the Rawisian framework and the representations of
achieved functionings or capabilities in the capability framework. While the nature of the
respective approaches has been much discussed and developed at the conceptual level,
they have not typically been much applied formally with empirical data. There is a gap
here that is somewhat similar to the hiatus between utilitarian theory and the practice
of utilitarian applied welfare economics (which was discussed earlier). The possibility
of practical use is limited both by data availability and the ambiguities of parts of the
subject matter (so that the practical uses have tended to be confined to a limited class of
variables which are more precisely obtainable, such as life expectancy).?’ The practical
value of these approaches lies in pointing to the relevance of some crucial information
neglected in standard welfare economics as well as the main theories of justice, rather
than in making great formal use of these spaces in exactly the same way the income
space or the commodity space is used. The need to go beyond the income space does not
immediately translate itself into an alternative space of the same degree of articulation.

Since the options that a person has is very often hard to ascertain, the main focus
of the “capability approach” has been on functioning information, supplemented by
considering, where possible, some of the more prominent options a person had, but did
not choose to use. For example, a rich and healthy person who becomes ill-nourished
through fasting can be distinguished from a person who is forced into undernutrition
through a lack of means, or as a result of suffering from a parasitic disease. In doing
studies of poverty, it is possible to distinguish between the meagreness of the actual
functionings and the resentment of the lack of choice over other alternatives.?® In prac-
tice such discrimination is often difficult to do when dealing with aggregate statistics (as

25 See Chiappero Martinetti (1994, 1996), and also Basu (1987), Delbono (1989), Cerioli and Zani (1990),
Balestrino (1994), Balestrino and Chiappero Martinetti (1994), Ok (1996) and Casini and Bernetti (1996).

26 On these measurement issues and related problems, see Sen (1985b, 1993), Kanbur (1987), Muellbauer
(1987), Bourguignon and Fields (1990), Balestrino (1994, 1996), Chiappero Martinetti (1994, 1996), Desai
(1994), Granaglia (1994), Balestrino and Petretto (1995) and Herrero (1995), among other contributions.

2T For interesting practical applications with a particular focus on life expectancy, see Kakwani (1986),
UNDP (1990, 1997) and Anand and Ravallion (1993).

28 For an insightful study on this distinction related to the Belgian unemployed, see Schokkaert and Van
Ootegem (1990).
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opposed to detailed microstudies of individuals), and the practical uses of the capability
concept in poverty analysis has been mainly with simple functioning information.?’

There 1s some methodological trade-off here in the analysis of justice and inequality.
Information on incomes, consumption levels, and sometimes even primary goods may
often be easier to obtain and use than the kind of data that the capability approch, in
different forms, seeks. And yet to confine attention only to space of incomes or primary
goods on this ground results in some real loss in the informational basis of judgments of
justice and of socially relevant inequalities. Easier articulation can, to some extent, con-
flict with richer analysis, and the pragmatic case for combining the different approaches
is undoubtedly strong.

7. Income inequality and non-income concerns

The heterogeneity of components in the basal space (such as different functionings)
points inevitably to the need to weigh them against one another. This applies to all
approaches that respect plurality in one form or another, including the Rawlsian focus on
primary goods, or the Aristotelian focus on functionings and capabilities (and in other
theories that take note of different aspects of quality of life).

This weighting requirement is often seen as a “difficulty” with these approaches.
But the heterogeneity in our value system makes it necessary for us either to face this
plurality, with its consequent problems, or to ignore it in some arbitrary way, which
has problems of its own. While we can decide to close our eyes to this issue by simply
assuming that there is something homogeneous called “the income” in terms of which
everyone’s overall advantage can be judged and interpersonally compared (and that vari-
ations of needs, personal circumstances, prices, etc. can be, correspondingly, assumed
away), this does not resolve the problem—only evades it. Real income comparison in-
volves aggregation over different commodities, and in judging comparative individual
advantages, there is the further problem of interpersonal comparisons taking note of
variations of individual conditions and circumstances. It is, of course, possible to reflect
these variations in values of “adjusted income” that can be appropriately defined, but
that is only another way of stating the same problem, requiring that attention be paid
to the valuation of heterogeneous factors, though expressed in the “indirect” space of
equivalent incomes.?? Measurements in the direct space (e.g., quality of life, or capabil-
ity indicators) and those in the indirect space (e.g., “equivalent incomes’) would have
a tight correspondence with each other, when the underlying values are the same. One
way or another, the issue of valuation and weighting has to be, inescapably, faced.

29 See, for example, Griffin and Knight (1990), Hossain (1990), UNDP (1990), Crocker (1992, 1996),
Anand and Ravallion (1993), Balestrino (1994, 1996), Chiappero Martinetti (1994, 1996), Desai (1994),
Granaglia (1994), Balestrino and Petretto (1995), Casini and Bernetti (1996) and Piacentino (1996), among
others. See, however, Schokkaert and Van Ootegem (1990), Arrow (1995), Atkinson (1995) and Herrero
(1995), who have been more concerned with the evaluation of freedom in this context.

30 On the possibility of this, see particularly, Deaton and Muellbauer (1980) and Deaton (1995).
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It is crucial to ask, in any evaluative exercise of this kind, how the weights are to
be selected. This is a judgmental exercise, and it can be resolved only through reasoned
evaluation. In making personal judgments, the selection of the weights will be done
by a person in the way s/he thinks is reasonable. But in arriving at an “agreed” range
for social evaluation (for example, in social studies of poverty), there has to be some
kind of a reasoned “consensus” on weights (even if it is of an informal kind). While the
possibility of arriving at a unique set of weights is rather unlikely, that uniqueness is not
really necessary to make agreed judgments in many situations, and may not indeed be
required even for arriving at a fully complete ordering 3!

In the democratic context, values are given a foundation through their correspon-
dence with informed judgements by the people involved. The discipline of social eval-
uation has been extensively explored in the contemporary literatures on social choice
theory as well as public choice theory. There is, in fact, much complementarity between
them, and a more complete characterization of basing social judgments on public accep-
tance can be obtained by combining the two disciplines. I have tried to argue elsewhere
(Sen, 1995) why and how this combination is needed. Public choice theory has provided
more exploration of the role of discussion and negotiation in arriving at a consensus,
whereas social choice theory has made a more extensive contribution on acceptable
compromises in areas in which disagreements remain. This type of exercise is needed
not only for the informational basis and focal combination underlying theories of justice,
but also in other areas of public policy and social action. Indeed, similar combinations
(involving agreed norms and consensus, on the one hand, and acceptable compromises,
on the other) are needed even for setting a “poverty line”, or for the evaluation of an
“environmentally adjusted national income”, or for the use of an “inequality index” in
national statistics (like Atkinson’s 1970 measure for a chosen «).

The need to look for socially acceptable compromises also directs attention to the
identification of issues for public discussion and scrutiny rather than to the immediate
task of getting one grand general ordering and real-valued representation of such an
ordering. The value of the capability perspective lies particularly in identifying prob-
lems that are central to the assessment of inequality and poverty which are nevertheless
ignored in more immediate measures (such as incomes). Even if one were quite pes-
simistic about getting a general ranking of capability combinations (in the form of either
a complete ordering, or in that of a practically adequate partial ranking), there would
be uses for capability analysis in identifying neglected concerns in the more tranditional
literature of inequality and poverty.>?

The point has sometimes been made that it may be a mistake to move from the sure
ground of real income statistics to the murky territory of other values and concerns.
As Srinivasan (1994) has argued, quoting Sugden (1993), “the real-income framework

31 On some methodological issues of ranking with “partial comparability”, see Chapters 7 and 7* in Sen
(1970a).

32 See, for example, the analysis in Atkinson (1995) of capability differences brought about by the diversity
of consumer opportunities and the associated marketing arrangments.
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includes an operational metric for weighting commodities—the metric of exchange val-
ue”.>* Is this a good argument for sticking to the commodity space and market valuation
in making comparative judgments on personal advantages, rather than using information
on functionings and other features of quality of life?**

It is certainly true that market prices exist for commodities, and not for functionings.
But how can evaluatively significant weights—whether of commodities or functionings—
be simply “read off” from some other exercise (in this case, of commodity exchange),
without addressing the issue of values in his exercise (the comparison of individual
advantages)? There are two distinct issues here of practical importance. The first is
the problem of externalities, inequalities and other concerns which suggest that market
prices be “adjusted”. We have to decide whether, or not, such adjustments should be
made, and if so, sow this should be done, and in the process an evaluative exercise
cannot really be avoided.

The second—and the more fundamental-—problem is that “the metric of exchange
value”, although operational in its own context, was not devised to give us—and indeed
cannot give us—interpersonal comparisons of welfare or advantage. Some confound-
ing has occurred on this subject because of misreading the tradition—sensible within
its context—of taking utility to be simply the numerical representation of a person’s
choice. That is a useful way of defining utility for the analysis of consumption be-
haviour of each person taken separately, but it does not offer (as has been already
discussed earlier on in this essay) any procedure whatever for substantive interpersonal
comparison.>® Samuelson’s (1947) elementary point that “it was not necessary to make
interpersonal comparisons of utility in describing exchange” (p. 205), is the other side of
the same coin: nothing about interpersonal comparison of utility is learnt from observing
exchange or “the metric of exchange value”.

This is not just a theoretical difficulty of little practical interest; it can make a very
big difference in practice as well. For example, even if a person who is disabled or ill
or depressed happens to have the same demand function as another who is not disad-
vantaged in this way, it would be quite absurd to assume that she is having exactly the
same utility or well-being from a given commodity bundle as the other can get from it.
At the practical level, perhaps the biggest difficulty in basing interpersonal comparisons
of advantage on real-income comparisons lies in the diversity of human beings. Differ-
ences in age, gender, special talents, disability, proneness to illness, etc., can make two
different persons have quite divergent substantive opportunities even when they have the
very same commodity bundle. When we have to go beyond simply observing market

3 In fact, Sugden went on to say that it “remains to be seen whether, or not, analogous metrics can be
developed for the capability approach”, taking a position rather less “closed” than Srinivasan’s.

34 The discussion here follows the arguments considered in Foster and Sen (1997 pp. 203-209).

35 Explanations on why interpersonal comparison do not follow from observing actual choices have been
repeated persistently (see Samuelson, 1947; Graaff, 1957: pp. 157-158; Gintis, 1969; Fisher and Shell, 1972:
p- 3). Evidently, this has not shaken the faith of the optimist.
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choices, which tell us little about interpersonal comparisons, we have to use additional
information, rather than simply the good old “metric of exchange value”.

The market mechanism does not preselect for evaluative use some metric of social
valuation; we have to do that ourselves. For informed scrutiny by the public, the implicit
values have to be made more explicit, rather than being shielded from scrutiny on the
false ground that they are part of an “already available” evaluative metric. There is a real
need for openness to critical discussion of evaluative weights, and it is a need that applies
to all procedures for devising such weights. It is not a special problem for assessing
primary goods, or functionings, or the distinct components of quality of life, or the
comparative evaluation of the demands of liberty and rights vis-a-vis the claims of needs
and well-being. Collective decisions call for public discussion and social evaluation.

8. Is every subgroup a community?

So far, T have neglected the issue of “reference group” after the initial motivating presen-
tation. There can be little doubt that the main informational focus in assessing the justice
of a social arrangement, or the nature of economic inequality, has to be on the state of
the people in the respective communities. Does this suggest the need for “separability”
in social evaluation?

To some extent it does, particularly when we concentrate attention on the variables
that ultimately matter, rather than those that are only contingently important, perhaps as
instruments. For example, if it were to be agreed that welfarism is just right, then that
would be ground enough to evaluate the state of each group by the levels of utilities
of all the members of that group (and not members of other groups). Any relevant
interdependence would be reflected through the determination of the utility levels. For
example, a person’s utility may depend not only on her own income but also on the
income of others—not necessarily in the same group. That connection would have to
be worked out in estimating utilities, but once that is done, the interdependences would
have had their say.

It is still possible, in principle, that the criterion in judging social achievement or the
extent of inequality may refer to what distributions of utilities obtain elsewhere, but this
type of evaluative connection may often appear to be rather remote. More immediately, it
must be noted that in the space of contingently valued variables (such as incomes), sep-
arability cannot be easily demanded. In judging how bad a particular pattern of income
distribution is, we have to examine the consequences of that pattern on the distribution
of what matters (say, utilities) for members of that group, and these effects may be
conditional on the values of incomes of others not in the group.

This problem is sometimes ignored through the assumption that the interactions
all work within each group, and not between members of different groups. For some
partitions this assumption may be good enough, but in the general theory of inequality
evaluation, the requirements are standardly applied to all partitions. The extensive and
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powerful results on “decomposability” and “subgroup consistency” draw on the possi-
bility of applying the interconnection to all partitions.>® However, if the interconnections
all work within each component of some partition (e.g., when the British population is
divided over the counties), then clearly some interconnections would go across different
subgroups if some other principle of partitioning is used (e.g., by first names, no matter
where the location). There is only one exception, to wit, when every individual is an
“island” on her own. Indeed, this is precisely what the formal results draw on through the
demands for decomposability or subgroup consistency over all partitions. The measures
that survive, which belong to the generalized “entropy” class, all make the individu-
als’ incomes respectively operate separately, on their own, without interdependence.
These axiomatic requirements are, thus, particularly hostile to measures such as the Gini
coefficient that permits interdependences of particular types.

It is tempting to think that decomposability or subgroup consistency can be de-
manded for some partition, and not for others. If this is done within the limits of income
information only, this is certainly possible, and indeed some nondecomposable measures
are contingently decomposable for specific income-based partitions (for example, the
Gini coefficient is contingently decomposable for population subgroups belonging to
nonintersecting income ranges, as Anand 1983 noted). But if we want to discriminate
between different partitions on the basis of some information other than incomes, then
the resulting exercise cannot evaluate inequality on the basis of income information
alone, and the informational basis of the evaluation has to be correspondingly broadened.

Not all subgroups are communities. Some are, depending on location, social connec-
tions, and so on. To take note of interdependence within a community, and when sensible
to ignore the relation between different communities, may well be a part of a useful
social evaluational exercise. But this does call for a broadening of the informational
basis of social evaluation.

9. Concluding remarks

One of the main conclusions to emerge from the different problems studied here is the
general need for liberating the analysis of economic inequality from confinement to
the space of incomes or commodity holdings. The main argument for this broadening
lies in reasons discussed earlier, to wit, our basic concerns are not with incomes or
commodities, which are only contingently important, mainly as instruments to ends and
the freedom to achieve ends. This issue is particularly relevant in the context of the
informational basis of social justice.

However, in addition to this basic reason, there are some other different, although
not unrelated, grounds for broadening the informational inputs into the analysis of eco-
nomic inequality. Even if we are primarily interested in measuring or evaluating income
distribution as such, the axiomatic demands we impose on this measurement has to

36 See Shorrocks (1980, 1984) and Foster and Shorrocks (1991).



Ch. 1: Social Justice and the Distribution of Income 81

distinguish between different types of partitions which call for information beyond the
income space. The link between the two problems lies in the fact that income, like
wealth, “is evidently not the good we are seeking”, as Aristotle put it in Nicomachean
Ethics, “for it is merely useful and for something else”.
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Abstract

The analysis of inequality is placed in the context of recent developments in economics
and statistics.

Keywords: Inequality, social welfare, income distribution

JEL codes. C13, D63

1. Introduction
1.1. Inequality and income distribution

Inequality measurement is a subject where much energy can be spent arguing about
the meaning of terms. This is not a matter of taxonomy for the sake of taxonomy.
The problem is that “inequality” itself—as with many other economic concepts—is
not self-defining and the definitions applied may derive from sometimes sharply con-
trasted intellectual positions. Inequality measurement is an attempt to give meaning to
comparisons of income distributions in terms of criteria which may be derived from
ethical principles, appealing mathematical constructs or simple intuition. In this respect,
it is similar to other methods of characterising and comparing income distributions to
which it is closely related. For this reason we shall take into account some of these
other concepts—such as the general principles of distributional ranking—rather than
just concentrating on the inequality measurement in the narrow sense. !

Given that we are to focus on comparisons of “income distributions”, we should ac-
knowledge straight away that this is itself a flexible term and in the present context may

1 For previous contributions that have surveyed the properties of inequality measures see Champernowne
(1974), Cowell (1995), Foster (1995), Jenkins (1991), Lambert (1993), Sen (1973), Sen and Foster (1997). A
good general introduction to the welfare-economic issues is also to be found in Atkinson (1983).
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be interpreted broadly to apply to distributions of other economic entities that share some
of the same analytical constructs or empirical characteristics. This remark refocuses our
attention on another basic issue: What is an income distribution?

There is a variety of stylised answers to this question. For the present exposition we
will concentrate on two useful paradigms.

1.1.1. The Irene and Janet approach

The essential idea can be presented in terms of a very simple two-person economy, as
depicted in Fig. 1, but this can be easily generalised in a number of ways.? Specifically,
if one assumes that “income” conveys all that one might want to know about an indi-
vidual’s economic status, then the income distribution can be represented as a list of
persons and a list of corresponding incomes: in the n-person version, if x; denotes the
income of person i, i = 1, ..., n then a common approach to the issue is just to provide a
corresponding ordered list of the incomes. In the simplest case the distribution is simply
represented as a finite-dimensioned vector:

X = (X1, %2, ....%,). n

In the two-person case, the set of all feasible income distributions out of a given total
income is illustrated by the shaded area in Fig. 1 bounded by a 45° line.? Other features
of income distributions which it may be desirable to model can be fitted within this
general framework. For example if different income-receiving units consist of families
of differing size we might want to represent this by introducing a corresponding set of
population weights for the observations, so that the distribution becomes an ordered list
of pairs:

((wi, x1), (w2, x2), . . ., (Wa, Xn)) 03

Clearly, either the single variable case (1) or the multivariable case (2) can be applied to
any situation that may be modelled as a known, finite set of individuals.

1.1.2. The Parade approach

Alternatively, we could depict an income distribution using some aspect of the general
statistical concept of a probability distribution. This is brilliantly captured by the famous
story of the “parade of dwarfs and a few giants” related by Jan Pen (1971). The simple
and compelling imagery of the parade—according to which each person’s income is
represented by his physical height—provides more than just an appealing parable for
inequality in terms that a lay person can appreciate. It also suggests that welfare in a

2 This is the approach commonly adopted in the modern theoretical work on income inequality: see, for
example, Dasgupta et al. (1973), Sen (1973).

3 The shaded area (other than the 45° line) consists of distributions where some income is thrown away.
The counterpart to this line in the case of an n-person economy this is an (# — 1)-dimensional simplex.
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Fig. 1. The Irene and Janet approach to income distribution.
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Fig. 2. Pen’s Parade.
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society can be expressed in the form of an “income profile” of members of the popula-
tion. This idea is illustrated in Fig. 2: along the horizontal axis we measure proportions
of the population ¢, with income x along the vertical axis. The population is arranged
in ascending order of income (“height”), and the typical pattern shape of the resulting
profile is illustrated by the solid curve in Fig. 2: the points xo.2 and xo g give the income
(“height”) of the person who appears exactly 20 and 80% of the way along the Parade,
respectively.

One reason that this is so useful is that we can immediately interpret ideas in inequal-
ity analysis in terms of analogous statistical concepts. By adopting the fiction that there
may be uncountably many income-receivers in the population, we obtain a device that
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will permit a simple interpretation and implementatjon, and that is applicable to both
discrete and continuous distributions. The Parade in Fig. 2 is a simple transformation of
the statistical distribution function F (see Fig. 3). Trading on this important relationship
we shall call this general approach the “F-form”.

Which to use? Of course the two approaches are reconcilable. In effect, they are just
alternative simplifying representations of an inherently complex subject. For reasons of
both economic principle and statistical tractability, it is reasonable to apply each of the
two approaches to different types of problems in distributional analysis. For example, the
F-form approach can be especially useful in cases where it is appropriate to adopt a para-
metric model of income distribution and inequality; the Irene and Janet paradigm can be
particularly convenient in approaches to the subject based primarily on individualistic
welfare criteria, where a simplified, discrete representation of an income distribution is
often appropriate. Because of the generality of the F-form* we will mainly use this in
the discussion which follows.

These two analytical threads have been around for some time, as a brief glance at
the history of the subject reveals. The line of argument pursued by Pigou (1912) and
Dalton (1920)—who may be attributed to providing the basis for the welfare-theoretic
approach to inequality—is based on the model-free Irene and Janet approach. In con-
trast, Pareto’s (1896) insights on inequality comparisons were almost quintessentially
those of a model-based approach to inequality; the seminal work of Gini (1912) and
Lorenz (1905)—although originally formulated in F-form terminology—avoided the
restrictions of the Paretian parametric approach and their insights are now commonly
reinterpreted in terms of the Irene and Janet paradigm.

1.2. Overview

Perhaps it is appropriate to briefly mention what this chapter will not do. Because the
primary focus is on inequality within a static framework, the broader issues of social
welfare and poverty get a brief look-in, mobility and polarisation almost none. Further-
more, although we will consider issues of empirical implementation, there is no coverage
of actual examples: one has to draw the line somewhere.

We will tackle the inequality-measurement problem within the general class of ques-
tions concerning distributional analysis. The order of attack will be as follows. Section 2
examines fundamental issues involved in representing the problem of inequality com-
parisons, and addresses questions of how we may represent an income distribution
and the basis upon which distributional comparisons are to be made. The fundamen-
tal techniques of comparison in Section 3 lead to powerful and implementable crite-
ria for ranking distributions. However, the general ranking criteria applied to income
distributions—whether based on ad hoc methods or formal welfare economics—very

4 Note that I do not claim it as more general than the Irene and Janet approach: it requires the use of a
probability measure which will ensure that the anonymity axiom and population principle (see the discussion
in Section 2.3) are automatically satisfied (see, for example Hoffmann-Jgrgensen, 1994a, p. 100).
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often result in indecisive comparisons. For some purposes it is desirable to have a unique
inequality index, and we will consider the axiomatic and welfare-theoretic approaches
to this in Sections 4 and 5. A number of ramifications and extensions of the basic
analysis including the structure of inequality and multidimensional considerations and
approaches are examined in Sections 6 and 7. Finally, Section 8 addresses the problems
of empirical implementation.

2. Distributional judgements

A serious approach to inequality measurement should begin with a consideration of the
entities to which the tools of distributional judgment are being applied: what is being
distributed amongst whom? Many of these issues are well rehearsed in the literature and
so we will only give a cursory treatment here touching on the points that bear directly
upon inequality analysis.

2.1. Income and the individual

A coherent definition of “equality” in this context requires implementable definitions of
income and of the income recipient. However, each of these concepts raises difficulties
for the theoretician and practical analyst which should not just be brushed aside.

Even if we set aside the important theoretical difficulties associated with the de-
finition of individual well-being, and the observation, measurement and valuation of
assets,> there is an obvious gap in the meaning of “income”: between an abstraction
that represents “individual welfare”, and a mundane practical concept such as “total
family income” which may be dictated by accounting conventions. The standard ap-
proach to bridging this gap is to introduce an equivalence scale which defines a “rate of
exchange” between conventionally-defined income y and an adjusted concept of income
x—equivalised income—which acts as a money metric of utility. Imagine that a com-
plete description of a family or household’s circumstances other than money income can
be given by some list of attributes a (age of each family member, health indicators, etc.),
then we suppose that there is some functional relationship x such that®

x = x(a,y). 3

This relationship is usually expressed in the form

X =

“)

v(@)’

5 Fora discussion of the problems of valuing incomes see Fisher (1956), and on the issues raised by looking
at the distribution of income rather than that of ability see Allingham (1972).

6 The use of equivalised incomes can have major—and sometimes apparently bizarre—impacts on
distributional comparisons (Glewwe, 1991).
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where v(.) is a function determining the number of equivalent adults. There is of course
a range of difficulties associated with a specification such as Eq. (4). For example, it is
not clear what the appropriate analytical basis for the function x in Eq. (3) should be, nor
even why there should be a proportional relationship between x and y.” An alternative
approach to the modelling of needs is discussed in Section 7.

Again, the concept of “income recipient” is sometimes treated as though it was
self-defining, when in practical application of inequality comparisons this is manifestly
not the case. Given that the structure of conventional welfare economics is essentially
based on the concept of the individual person, whereas data on income distribution is
very often collected on a family or household basis, some transformation of income-
recipient—Ilogically separate from the equivalisation process (3)-—is required for mean-
ingful distributional comparisons to be made. In sum, if a dataset consists of household
attribute-income pairs (a;, y;) then, in order to adduce the income distribution that is
relevant according to individualistic welfare criteria, the standard approach requires that
the incomes x; in Eq. (2) should be the equivalised incomes found from a relationship
such as Eq. (3), and the weights w; in Eq. (2) should correspond to the number of persons
in each household (Cowell, 1984; Danziger and Taussig, 1979), although alternative
coherent views have been persuasively argued.®

2.2. Distributional concepts

We tackle the problem by introducing an abstract notation for the distribution that will
encompass both the elementary Irene and Janet approach and also other important cases.
It will also facilitate the development of the statistical approach to the analysis of income
distributions.” Let § be the space of all univariate probability distributions with support
X C %, where i denotes the set of real numbers and X is a proper interval. We may
use § as the basis for modelling income distribution: x € X is then a particular value
of income and F € § is one possible distribution of income in the population; so F(xg)
captures the proportion of the population with income less than or equal to some value xg
as shown in Fig. 3. The set X is important, because it incorporates an implicit assumption
about the logically possible values that x could adopt: in practice it will be determined by
the precise economic definition of “income”—(see Section 8.1.1). In addition, we will
write x := inf(X), and we use §(u) for the subset of § with given mean p: we need this
for the many cases in inequality measurement where we want to consider distributions

7 On these issues see Coulter et al. (1992a) and Cowell and Mercader (1999). The ethical issues associated
with equivalisation are considered in Sen (2000, Section 7), and the issues of estimation and implementation
in Jantti and Danziger (2000, Section 2.4) and Gottschalk and Smeeding, (2000).

8 See, for example, Ebert (1995¢, 1997d), Pyatt (1990); see also the discussion of this issue in Bruno and
Habib (1976) and Ebert (1995a). The logic of using the family as a basic economic unit in this context is
discussed in Bottiroli Civardi and Martinetti Chiappero (1995).

9 See Section 8. Note that adoption of this analogy does not of course imply that an individual’s income is
stochastic. The analysis of inequality where incomes are stochastic—in particular the problems of reconciling
ex-ante and ex-post concepts of inequality—is addressed in Ben-Porath et al. (1997).
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Flx,)

¥

Fig. 3. An income distribution.

out of a fixed-size “cake”. This basic framework can be extended to handle multivariate
distributions (discussed further in Section 7 below), by introducing the corresponding
space of r-dimensional probability distributions § (so that §1 = §).

The function F is our fundamental concept for economic and statistical approaches
to the subject and represents a formalisation of the F-form concept of the income dis-
tribution introduced above (note that Fig. 3 is the inverse of—i.e., a simple rotation and
reflection of—Fig. 2). The standard summary statistics of distributions can be easily
expressed in terms of this concept. For example, the mean is a functional 1 : § — R
given by

W(F) = / x dF (x). 5)

Furthermore, using the concept of the F-function we can conveniently capture a very
wide range of theoretical and empirical distributions, including some important special
cases.

For example, if F' € § is absolutely continuous over some interval X’ C X then we
may also define the density function f : ¥’ — % (see Fig. 4); if F is also differentiable!?
overx € X’ then f is given by

dF(x)

f) === (6)

In some cases, it is easier and more intuitive to work with f rather than with the corre-
sponding F. On the other hand, the framework is sufficiently flexible to deal with cases

10 Note that this is not a necessary requirement for f to exist. For example, the density could be positive
everywhere, but discontinuous at some points.
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flx)

Fig. 4. The density function.

where F' is not differentiable. For example, the elementary representation (1) can be
expressed as:

Fay=2 if x> xp %
n

where x[;1 represents the jth smallest component of Eq. (1). 1

This basic framework for distributional analysis can be applied not only to inequality
measurement, but also to other related issues such as social welfare and poverty com-
parisons. Each of these separate issues can be illuminated by considering the analytical
linkages amongst them (Cowell, 1988b), (Foster and Shorrocks, 1998a, b).

2.3. Distributional and welfare axioms

Let us consider the key concepts that we use to compare distributions in the context
of inequality measurement. First, let us use the term inequality ordering to mean a
complete and transitive binary relation >y on § :124f this ordering is continuous it can be
represented as a functional I : § — N. Other distributional concepts to which inequality
may be related can be similarly expressed. For example, a social-welfare ordering of

S X|,X2, ..., xp are all distinct we can write Eq. (7) in a slightly more transparent form:
1 : —
g if x=x
AFG) =1
) L x= Xp

13
0  otherwise

12 This means YF, G €  either or both of the statements “F »=; G, “G %= F” are true and, VF, G, K €
$. “F =7 G" and “G »; K" together imply “F »=; K. See, for example, the definition of strict order
Fishburn (1970: p. 11) and ordering Suzumura (1983: p. 7) and, in the inequalify context, the complete pre-
ordering of Fields and Fei (1978). The representation of such an ordering by a continuous function follows
from the classic work of Debreu (1954). However, representation results for some restricted types of orderings
on subsets of the space of distributions can run into difficulties—see Wakker (1993).
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distributions will be written =w; equivalently a social-welfare function (SWF) can be
expressed in the form of a functional W : § — . In each case the strict ordering part >
and the equivalence part ~ will be defined in the usual way, and the properties of »; and
=w will be determined by ethical principles or fundamental distributional axioms.!> A
brief overview of some of the standard axioms will be useful.

In our analytical framework, the first two basic assumptions that we need to make
may be expressed in terms of an elementary vector-representation of a distribution (1).
The first is very straightforward:

o Anonymity.!*
(X1, X2, X35 « v es Xp) ~1 (X2, X1, X35 o o5 X)) ~T (X1, X3, X2, - 6, X))y oo e

This assumption—which is usually invoked for welfare orderings »»w also—states
that all permutations of personal labels are regarded as distributionally equivalent. It
requires that the ordering principle use only the information about the income variable
and not about, for example, some other characteristic which might be discernible in
a sample or an enumeration of the population. However, the axiom is neither trivial
nor self-evident, and under certain circumstances for specific problems of distributional
analysis it could make sense to relax it or modify its scope of application. For example,
suppose one has information on a variety of income atiributes of individuals: perhaps
there is sufficient detail about personal circumstances to infer the bivariate income dis-
tribution F (x;, x;—1), where x; is current income and x,_; is income last period, then an
analysis of the distribution of current income (only) that invokes the anonymity axiom
is making the very strong assumption that =y or >>w does not take account of the past
(the marginal distribution of x;_1), or of the links between the past and the present (for
example, the correlation between x; and x;_1).

Similar considerations apply in situations where individual utility is presumed to
depend both on income and on some other attribute which cannot be aggregated into
the individual income concept.!> In what follows we will assume that the distribu-
tional problem has been sufficiently well defined to make questioning of the anonymity
principle unnecessary.

e The population principle. (Dalton, 1920)

(X1, X2, .., Xn) ~1 (X1, X1, X2, %2, ..., X, X)) ~]
NP XL, X2, o XD, ey Xny ey Xn) e
—_———— ——— e
m " m

The population principle states that an income distribution is to be regarded as dis-
tributionally equivalent to a distribution formed by replications of it. Once again there

13 See also Definition 1 below. The relationship between inequality and social welfare is discussed more
fully in Section 5.

14" Also known as symmetry.

15 1n this type of case, it may be appropriate fo apply a more general version of the anonymity principle
to the problem of multidimensional distributional comparisons. See, for example, Atkinson and Bourguignon
(1982, 1987), Cowell (1985b) and Lambert and Yitzhaki (1995).
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Fig. 5. A mean-preserving spread.

may be reasons for querying this principle under certain circumstances'® but we shall
not pursue them here.

These two axioms permit us to work with elementary distributions represented in
the F-form. In particular they permit us to define an equal distribution, given that the
concept of income and of income-receiver have been settled; this is the degenerate
distribution H** given by:

1 if x>x*

{
0 otherwise ®)

H(x*)(x) — {

which places a single point mass at x*. But, of course, these two axioms do not get us
very far by themselves. The following principle is usually taken to be indispensable in
most of the inequality literature.!”
e Principle of transfers. (Dalton, 1920; Pigou, 1912) G > F if distribution G can
be obtained from F by a mean-preserving spread.'®
The idea of a mean-preserving spread is illustrated in Fig. 5 depicting two equal and
opposite deformations of the income distribution at points xo and x1. In the context of the
Irene and Janet approach to distribution this principle can be represented thus: consider
an arbitrary distribution x4 := (x1, ..., %, ..., X, ..., X,) and anumber § such that 0 <

16 See, for example, Cowell (1993: p. 56). This axiom is sometimes invoked also for welfare and poverty
comparisons. The consistency of inequality comparisons across distributions with differing populations is
discussed in Salas (1998).

17 See, for example, Atkinson (1970, 1983), Cowell (1995) and Sen (1973).

18 This is the way the axiom would be expressed if the ordering criterion were to be defined so as to
correspond with an economic “bad” like inequality or poverty. For a “good”, like social welfare, one simply
reverses the sign: F >y G in the above definition. Note that Fig. 5 depicts a case where the two points of
deformation are on opposite sides of the mean; of course the twin perturbations could occur on the same side of
the mean. Note also that Dalton (1920) refined the concept of the transfer principle which was originally set out
in Pigou (1912)—see Amiel and Cowell (1998); Castagnoli and Muliere (1990) give a broader interpretation
of the transfer principle.
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Fig. 6. Income growth at xg.

§ < x; < xj; from X4 we may form the distribution xp := (x1, ..., x; —9,...,x; +9,
..., Xx). The principle of transfers then ranks xp as more unequal than x 419

In addition to these principles, a large number of theoretical and empirical studies
explicitly invoke additional axioms which may be motivated by principles of economic
welfare or considerations of structure within the space of income distributions. The
principal welfare axiom that bears upon distributional rankings may be expressed as:

e Monotonicity. G >w F if distribution G can be obtained from F by a rightward
translation of some probability mass—see Fig. 6 in which this translation takes
place at point xg. In the Irene and Janet approach this can be represented thus:
consider an arbitrary distribution X4 = (x1,..., Xj, - - -, X») and a number § > 0;
from x4 we form the distribution xg := (xy, ..., x; +96, .. ., x,). The monotonicity
principle then requires that welfare is higher in xp than x 4.2

To introduce the principal structure axioms, let F(**) be the distribution derived from
F by a shift or translation by an amount k£ € 3:

FE9(x) = F(x — k). 9)

Likewise, let FO<¥) be the distribution derived from F by transforming the income
variable by a scalar multiple k € R

FOOG) = F (%) . (10)

The following structural axioms are stated in terms of inequality, but could equally be
applied also to welfare or poverty orderings.?!

19 Except for their ith and jth components the vectors X4 and Xp are identical.

20 This axiom is commenly invoked also in the case of poverty orderings. Notice that it is similar, but not
identical, to the Pareto criterion. The Pareto criterion is defined in terms of utilities rather than incomes, and
will differ from monotonicity if individual utility functions are dependent on other people’s incomes, as is
reasonable in cases involving distributional judgments (Amiel and Cowell, 1994c).

21 The terminology for the following concepts is not uniform throughout the literature. The terms “invari-
ance” and “independence” are variously defined, and the particular interpretations of scale- and translation-
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o Scale invariance. Given F, G € F(u) if G »=; F then G0 5, FOX0),
e Decomposability. Given F, G, K € F(u) and § € [0, 1] then G »=; F implies
[1-8]G+ 8K =1 [l -8]F + K.

This means that if the same distribution K is mixed with F and with G (where
F, G, K all have the same mean) then ordering of the resulting mixture distribution is
determined solely by the ordering of F and G—see also the discussion in Section 6.

The above list of axioms constitutes a brief summary of the standard approach to
inequality measurement and associated welfare theory, and in Sections 3-5 we will see
the role these play in making distributional comparisons and in determining an inequality
index. However, it should be noted that in many cases reasonable alternative approaches
are available. For example it could be argued that the monotonicity axiom is unaccept-
ably strong; as an alternative we might require no more than the condition that welfare
should increase if there were a uniform rightward translation of the whole distribution:?2

e Uniform income growth. k > 0 = F40 »y F.

Again, in place of the scale-invariance concept it is sometimes argued that the fol-
lowing structural assumption is appropriate (Kolm 19764, b):

o Translation Invariance. Given F, G € F(u) if G %7 F then GTR =, F+h),

In contrast to the standard axiom—where the inequality-contour map remains invari-
ant under scalar transformations of income—this assumption ensures that the inequality-
contour map remains invariant under uniform additions to income and under uniform
subtractions from income; furthermore, “intermediate” versions of invariance can be
specified (Bossert, 1988b; Bossert and Pfingsten, 1990; Kolm, 1969, 1976a, b).

Furthermore, other coherent approaches to inequality can be developed that do not
assume the individualistic structure that is implied by acceptance of the transfer princi-
ple. For example, alternatives may be based on the concept of income differences—see
Gastwirth (1974b), Kolm (1993) and Temkin (1986, 1993). These alternative approaches
raise the question of what constitutes an “appropriate’” axiom system for distributional
comparisons. This issue has been investigated by questionnaire-experimental testing?>
which revealed that fundamental concepts such as the transfer principle do not corre-
spond with the way in which people appear to make inequality comparisons in practice.

3. Ranking distributions

The basic concept in the comparison of income distributions is that of a ranking over the
set of distributions §. This is more general than that of an ordering—as conventionally

invariance used here are often described as homotheticity and translatability and are to be distinguished from
the corresponding concepts of independence introduced in Section 5.3.4.

22 Note that monotonicity implies the uniform income growth principle but not vice versa.

3 See, for example, Amiel (1999), Amiel and Cowell (1992, 1994b, 1998, 19993, b), Ballano and Ruiz-
Castillo (1992), Cowell (1985a), Harrison and Seidl (1994a, b) and Beckman et al. (1994); see also Kolm
(1997¢). Considerations of perceptions of income distribution also underlie recent interest in the topic of
“polarisation” (Wolfson, 1994).
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used in the analysis of individual preferences, for example—in that the idea encompasses
“partial orderings” as well as orderings. Use the notation > to indicate the ranking
that is induced by some comparison principle 7. Then we need to distinguish three

possibilities in any distributional comparison:>*

DEFINITION 1. Forall F, G € §:
(a) (strict dominance) G > F <& G > Fand F f-7G.
(b) (equivalence) G ~1 F & G >1 Fand F >1 G.
(¢) (non-comparability) G L.t F & G - F and F . 1G.

3.1. Formal and informal approaches

It is common practice in empirical studies to use informal easily computable rank-
ing criteria; this typically takes the form of quantile rankings or distributional-shares
rankings of income distributions. The use of these tools has a direct intuitive appeal:
statements such as “the differential between the top decile and the bottom decile has
narrowed” and “the share of the bottom 10% has risen”, seem to be sensible ways of
talking about inequality-reducing distributional changes. Furthermore, these basic ideas
are related to other intuitive concepts in distributional analysis. For example, the range,
(Xmax — Xmin), 18 sometimes used as an elementary—if extreme—inequality index, but
the implementation of the range in practice may be as (x99 — x¢.01), for example.25

However, it is also possible to give rigorous theoretical support to these intuitive
approaches. To do this we use the concept of the social-welfare function, introduced on
page 96. In particular, we focus on a special class of SWE, those that can be expressed
in additively separable form; these are given by2°

W(F) :/u(x)dF(x). an

24 Contrast this with the definition of an ordering given in note 12.

25 For example, in Rawls’ work on a theory of justice there is a discussion of how to implement his famous
“difference principle” which focuses on the least advantaged. Rawls himself suggests that it might be inter-
preted relative to a particular quantile of the distribution (the median)—see Rawls (1972: p. 98). A number of
useful pragmatic indices involving quantiles have been proposed such as the semidecile ratio (Wiles, 1974),
(Wiles and Markowski, 1971) and the comparative function of Esberger and Malmquist (1972).

26 Or a monotonic transformation of Eq. (11). The additively separable structure of W is quite a strong
requirement. For example, if welfare and inequality are linked by a relation such as Eq. (32) below, then ad-
ditively separability of W is stronger than the decomposability axiom of the inequality ordering (an additively
separable W implies decomposability of > ;but not vice versa). Also note that Eq. (11) has the interpretation
of “expected utility” where a representative person in the population regards it as equally likely that he should
have any of the income-entitlements in the income distribution (Harsanyi, 1955). For a general discussion, see
Broome (1991), Kolm (1996a, b), Roemer (1996) and Zajac (1996).
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where u : X +> R is an evaluation function of individual incomes. Use the term 20 for
the subclass of SWFs of type (11) where u is increasing;27 and use 2, to denote the
subclass of 2, where u is also concave.

The SWF subclasses 201 and 202 will be found to play a crucial role in interpret-
ing two fundamental ranking principles—first- and second-order distributional domi-
nance’®—and to have a close relationship with the intuitively appealing concepts of
quantiles and shares.

3.2. First-order distributional dominance

First-order dominance criteria are based on the quantiles of the distribution that are
yielded by the (generalised) inverse of the distribution function F. Let us make this
more precise:

DEFINITION 2. Forall F € § and for all 0 < g < 1, the quantile functional is defined
by29

Q(F; q) =inf{x|F(x) > q} = x4. (12)

For example, Q(F; 0.1) is the first decile of the distribution F, and Q(F; 0.5) is
the median of F. For any distribution of income F, the graph of Q describes, in formal
terms, the concept of the Parade introduced in Section 1.1.2. This concept of the profile
implies that if some petsons “grow” (and nobody shrinks) social welfare also increases.
In formal terms we may express these ideas by means of the following theorem (Quirk
and Saposnik, 1962; Saposnik, 1981, 1983):

THEOREM 1. G »¢ F ifand only if. W(G) > W(F) V(W € 20,).%

2T This specification is consistent with the assumption of the Pareto principle and the absence of externalities
in the SWF—see Amiel and Cowell (1994c) for a discussion of the issues involved here.

28 This terminology is inherited from the stochastic dominance literature (Bawa, 1975).

29 See Gastwirth (1971). On the other hand the quantiles can be defined in the form of a correspondence. In
this case, if the function F is not continuous the quantile may be a set of income values. Defining the collection
of subsets of X:

E={{xr:a<x=<bl:abeX}.
The quantile correspondence is
0:Fx[0, 1]+~ &,
such that
O(F:q) = {x: F(x) = q}.

Cf. Kendall and Stuart (1977: pp. 39-41).
30 See Definition 1.
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This result means that the quantiles contain important information about economic
welfare. If each quantile in distribution G is no less than the corresponding quantile in
distribution F, and at least one quantile is strictly greater (as in Fig. 7), then distribution
G will be assigned a higher welfare level by every SWF in class 2.

3.3. Second-order distributional dominance

Unfortunately the first-order criterion—the ranking-principle > g—has a couple of draw-
backs. First, in practical applications, it is very often the case that neither distribution
first-order dominates the other. Second, it does not employ all the standard principles
of social welfare analysis: above all it does not incorporate the principle of transfers.
For this reason it is useful to introduce the second-order dominance criterion.’! The
application of the second-order dominance criterion requires the following concept:

DEFINITION 3. Forall F € § and for all 0 < g < 1, the camulative income functional
is defined by
O(F;q)
C(F;q) ::/ xdF(x).

X

(13)

Note that, by definition C(F; 0) = 0, C(F; 1) = w(F), and that, for a given F € §,
the graph of C(F, q) against g describes the generalised Lorenz curve (GLC) (see Fig.

8) 32
31 However, Bishop et al. (1991) argue that in international comparisons the second-order criterion >¢ in

Theorem 2 does not resolve many of the “incomparable cases” where G L g F.
32 This terminology is not universal: Kolm (1969) refers to the graph of C(F,q) as the “concentration

curve” and Yitzhaki and Olkin (1991) uses the term “absolute Lorenz curve”.
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The principal property of C can be summarised in the following theorem.3

THEOREM 2. VF, G € §: G =¢ F if and only if, W(G) > W(F) V(W € 205).

3.4. Tools for income distribution

The GLC is a fundamental tool for drawing conclusions about welfare from individual
income data. Closely associated with it are other important tools of distributional analy-

33 See Kakwani (1984), Kolm (1969), Marshall and Olkin (1979) and Shorrocks (1983). For more on GL.C
rankings and the relationship with first-order criteria, see Iritani and Kuga (1983), Thistle (1989a,b). For a
discussion of the use of the GLC as a general criterion for ranking stochastic income streams, see Saposnik
and Tutterow (1992).
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sis. Foremost among these is the conventional Lorenz curve (Lorenz, 1905)—or relative
Lorenz curve—to distinguish it from other concepts with similar names.

3.4.1. The Lorenz ranking
To obtain the Lorenz ranking we normalise the cumulative income functional by the
mean

C(F;
L(F; q) = ﬁ—?—) (14)

The Lorenz curve—the graph of L(F; q) against g>*—encapsulates the intuitive princi-
ple of the distributional-shares ranking referred to above: in Fig. 10 it is evident that the
income share of the bottom 100g % of the population must be higher in distribution G
than in F, whatever the value of g.

The basic insights of Theorem 2 were originally obtained for distributions with a
given mean F(u):>

THEOREM 3. VF, G € §(u): G > F if, and only if, W(G) > W(F) V(W < 207).

3 For a given F the first moment function ® : X — [0, 1] is simply ®(x) = L(F; F(x)) =
ﬁ f 2 yd F(y) (Kendall and Stuart 1977). The general use of moment functions in measuring inequality
is discussed in Butler and McDonald (1987).

35 The principal reference is the seminal paper of Atkinson (1970) whose work was inspired by results in
the stochastic dominance literature. However, based on the work of Hardy et al. (1934), Dasgupta et al. (1973)
showed that the class of SWFs in Theorem 3 can be broadened to those that are S-concave but not necessarily
additively separable. See also Arnold (1987), Fields and Fei (1978), Kolm (1966, 1968, 1969), Kurabayashi
and Yatsuka (1977) and Rothschild and Stiglitz (1973).
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3.4.2. Relative and absolute dominance

An alternative similar reinterpretation of Theorem 2 can be obtained by restricting the
admissible SWFs to those in 20> that have the additional property that proportional
increases in all incomes yield welfare improvements:

{W‘WEQUZ;VFGS,k>I:W(F(Xk))>W(F)}. (15)

Distribution G dominates F for SWFs in this restricted class if and only if G (relative)
Lorenz-dominates F and u(G) > w(F). Other special cases of Theorem 2 also yield
useful insights. In particular, consider the welfare property analogous to Eq. (15) that
uniform absolute increases in all incomes yield welfare improvements:

{W[Weanz;wveg,bo:W(F<+’<>)>W(F)}, (16)

In this case, the counterpart to Eq. (14) is the absolute Lorenz curve (ALC) (Moyes,
1987):

A(F; q) = C(F; q) —qu(F). (17)

Then, we find that G >4 F (see Fig. 11) and w(G) > u(F) if, and only if, W(G) >
W(F) for all W that satisfy Eq. (16) (Shorrocks, 1983). The ALC is a particularly
convenient tool for comparing distributions where a large proportion of the incomes
are negative.37

3.4.3. Extensions

However, just as with the first-order criterion, one may often find in practice that second-
order criteria are indecisive. In situations where Lorenz curves intersect there are essen-
tially two routes forward.>® The first is to supplement the restrictions on the class of
SWFs (Eq. 11)—which means imposing a further restriction on the income-evaluation
function; the second approach (discussed in Section 4) is to derive specific unambiguous
indices of inequality. There is no shortage of additional restrictions that could reasonably
be imposed upon the 2-classes: one of the more useful is the so-called “principle of
diminishing transfers” (Kolm, 1976a)—namely, that a small transfer from an individual
with income x to one with income x — A (wWhere A is some given absolute dollar amount)

36 This is another way of stating the principle of uniform income growth (Champernowne and Cowell, 1998:
p- 13) and is sometimes known as the incremental improvement condition (Chakravarty, 1990).

SO i w(F) is positive then the presence of negative incomes causes no problem for the relative Lorenz
curve; but if there are so many negative incomes that u(F) < 0 then it is clear from Eq. (14) that there may
be problems (Amiel et al., 1996).

38 Basy (1987), following Sen (1973), argued that inequality comparisons are inhererently imprecise and
that rather than seeking to make progress with incomplete partial orderings >, one should approach the subject
using the concept of a fuzzy binary relation. See also Ok (1995, 1996).
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should have a greater impact on inequality the lower x is located in the distribution.>®
If this additional principle is invoked then a result is available for some cases where
the Lorenz curves intersect.** This result is closely linked to a concept of “third-order”
dominance (Shorrocks and Foster, 1987); an extension of the idea of dominance to an
arbitrary order 1s discussed in Fishburn and Willig (1984) and Kolm (1974, 1976b), and
Formby et al. (1996) discuss the topic of “normalised” dominance—essentially adapting
nth-order dominance to §(1), the subset of F with mean unity.

4. An axiomatic approach to inequality measurement

As we have noted in Section 3.4, it is in the nature of general ranking principles that in
many practical situations they yield an “indecisive” answer: “F L G”. This is one reason
why it 1s often considered desirable to go beyond the use of principles in order to derive
practically implementable indices: specific examples of the inequality-measure concept
mtroduced on page 96. The ways in which this step is to be done can be categorised
roughly into three types of approaches:

3 The principle is implied by the principle of “transfer sensitivity” (Shotrocks and Foster, 1987) which also
goes by the name of “aversion to downside inequality” (Davies and Hoy, 1995), the latter based upon Menezes
et al. (1980).

40 Specifically W(F) > W(G) for all SWFs in this restricted class if F, G ¢ & have all three of the
following properties: (i) u(F) = p(G), (i) var(F) < var(G); and (iii) 3¢g* € (0, 1) such that Vg < g™ :
L(F;q) > L(G; q) and Vg > g™ : L(F; q) < L(G; ¢)—a single Lorenz intersection result (Atkinson, 1973;
Davis and Hoy, 1994a, b; Dardanoni and Lambert, 1988; Muliere and Scarsini, 1989). Davies and Hoy (1995)
extend the analysis to cases of multiple Lorenz intersections. Zoli (1998) discusses an extension of this to a
“positionalist” interpretation of the principle of diminishing transfers (see Mehran, 1976 and Section 4.2, see
also Subramanian, 1987).
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¢ An ad hoc selection procedure for methods that may have a neat statistical or
graphical interpretation.*!

e The axiomatic approach which invites the “user” to specify what the basic prin-
ciples are for comparing distributions; sufficiently tightly-specified principles may
narrow down the range of tools to a small number of indices.

o The welfare-theoretic approach in which an explicit SWF is adopted as a basis
for distributional judgment; an inequality measure may then be inferred from the
specified SWE.

These three categories are by no means mutually exclusive. Rather they are comple-
mentary routes to a set of useful and implementable indices. It is appropriate to consider
first the ad hoc and axiomatic approaches (there is little point in trying to separate them:
it is nearly always possible to find some set of axioms to support the use of a particular
ad hoc measure that happens to have intuitive appeal*?) in order to see how properties
of inequality indices can be linked to fundamental ideas about the meaning of inequality
comparisons. The SWF route is considered in more detail in Section 5.

In all three types of approach we need the following basic concepts:

DEFINITION 4. Two inequality indices I, I: § = M are ordinally equivalent if there is
a function W : K > R, increasing in its second argument, such that:

VF € §: I(F) =y (W(F), [(F)). (18)
DEFINITION 5. An inequality index I : § — % is zero-normalised if I (HW) = 0.4

DEFINITION 6. Two zero-normalised ordinally equivalent inequality indices 1, [:3—
N are cardinally equivalent if the function 7 in Eq. (18) is linear in its second argument.

Notice that the ordinal-equivalence relation embodied in the function ¥ in Eq. (18)
may depend on the mean of the distribution: this dependence will give rise to some
problems of interpretation in Section 3.3.

41 See, for example, the elegant and appealing interpretation of the Gini index described on page 112,

42 For a discussion of these issues here, see Foster (1994).

43 This normalisation—which means that inequality is zero for a distribution where everyone has the same
income—can always be trivially ensured: for any measure I the zero-normalised index I* is where I*(F) 1=
I(F)—1 (H WD), I and I* will order all distributions in § (1) in the same way. Sometimes great store is
laid on normalisation such that maximum inequality is standardised at 1. Although this is of no great analytical
significance it can always be arranged in the sense that, for a given I, an ordinally equivalent [* can be found
that is bounded in [0, 1]. Furthermore, if an inequality measure is bounded in [0, 1]. there are infinitely many
ordinally-equivalent indices that are also bounded in [0, 1].
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4.1. Insights from information theory

To obtain insights on the nature of income distribution comparisons one might rea-
sonably look to the analysis of distributions in other fields of study. Using an analogy
with the entropy concept in information theory Theil (1967) pioneered an approach to
inequality measurement from which a number of lessons may be drawn for the axiomatic
approach to inequality measurement.

4.1.1. The Theil approach
The information-theoretic idea incorporates the following main components (Kullback,
1959):

e A set of possible events each with a given probability of its occurrence.

e An information function ¢ for evaluating events according to their associated prob-
abilities, similar in spirit to the income-evaluation function u in Eq. (11). The
calibration of ¢ uses three key axioms: (1) if an event was considered to be a cet-
tainty (p = 1) the information that it had occurred would be valueless (¢ (1) = 0);
(2) higher-probability events have a lower value (p > p’ = ¢(p) < ¢(p')); and
(3) the joint information of two independent events is the sum of the information
of each event separately (¢ (pp’) = ¢ (p) + ¢ (p)). These requirements ensure that
the evaluation function is ¢(p) = — log(p).

¢ The entropy conceptis the expected information in the distribution.

Theil’s application of this to income distribution replaced the concept of event-
probabilities by income shares, and introduced:

e A comparison distribution, usually taken to be perfect equality.

Given some appropriate normalisation this approach then found expression in the
following inequality index (Theil, 1967):

X X
IThent (F) = / mlog (m) dF(x), (19)

and also the following (which has since become more widely known as the mean loga-
rithmic deviation):

x
hp(F) = —/log (M—(ﬁ) dF(x). (20)

4.1.2. A generalisation

However, in their original derivation, the Theil measures in Section 4.1.1 use an axiom
(#3 in the abbreviated list above) which does not make much sense in the context of
distributional shares. It has become common practice to see Egs. (19) and (20) as two
important special cases of a more flexible general class; in terms of the Theil analogy
this is achieved by taking a more general evaluation function for income shares.
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Then the generalised entropy (GE) family of measures (Cowell, 1977; Cowell and
Kuga, 1981a, b; Toyoda, 1975) is given by

1 o
s [ - o

where o € (—00, +00) 1s a parameter that captures the sensitivity of a specific GE index
to particular parts of the distribution: for « large and positive the index is sensitive to
changes 1n the distribution that affect the upper tail; for « negative the index is sensitive
to changes in the distribution that affect the lower tail.** Measures ordinally equivalent
to the GE class include a number of pragmatic indices such as the variance and the
coefficient of variation

2
Iey(F) = \/ / [ﬂ—fﬂ - 1} dF (x), 22)

standard statistical moments (Kendall and Stuart, 1977), and measures of industrial
concentration (Gehrig, 1988; Hannah and Kay, 1977; Hart, 1971; Herfindahl, 1950).

However, the principal attraction of the GE class (Eq. 21) lies neither in the gener-
alisation of Theil’s insights, nor in the happy coincidence of its connection with well-
known indices, but rather in the fact that the class embodies some of the key distribu-
tional assumptions discussed in Section 2.3.

THEOREM 4. A continuous inequality measure I : § — N satisfies the principle of
transfers, scale invariance, and decomposability if and only if it is ordinally equivalent
to Eq. (21) for some a®

4.1.3. The role of key axioms

The result of Theorem 4 might appear at first glance to have been produced like a con-
juring trick. However, it is one of a number of similar results that can be generated by
combinations of basic axioms listed in Section 2.3.46 The decomposability assumption
induces the additive structure, and the scale invariance (or homotheticity) property in-
duces the power-function form of the income-evaluation function in Eq. (21). A simple

# Note that Eq. (21) is usually defined only on [0, 00) and is undefined for zero values of x if @ < 0;
negative values of x can be handled in the very special case where o is an even positive integer. For the special
cases o = 0, 1 the general form Eq. (21) becomes Egs. (20) and (19), respectively; see also Kuga (1973) and
Foster (1983). Kuga (1979) examines the behaviour of these measures in a simulation study, and in a further
contribution (Kuga, 1980) he shows that the experimental rankings of the Theil coefficient (@ = 1) are similar
to those of the Gini coefficient—see Section 4.2. For recent reinterpretation of generalised entropy see, Chu et
al. (1996) and Foster and Shneyerov (1997).

45 See Bourguignon (1979), Cowell (1980b), Shorrocks (1980, 1984). Russell (1985) and Zagier (1982).

46 These issues of structure are discussed in Blackorby and Donaldson (1978, 1980b, 1984), and Ebert
(1988b). See also Sections 5 and 6.



Ch. 2: Measurement of Inequality 111

generalisation of the approach illustrates how crucial to the determination of the general
shape of the index is the invariance assumption. Apply the scale-invariance assumption
to F(*%),%7 then Theorem 4 will yield the modified family of indices:

o,k L 1 x+k o _
i = o f [ ere] 1] ereo @2

We find that as k — oo Eq. (23) adopts the form:

12(F) = % [/ PRI qF (x) — 1jl, (24)

where 8 > 0 is a sensitivity parameter.*® The family of indices Eq. (24)—usually
known as Kolm indices (Kolm, 1976a)—form the translation-invariant counterparts of
the family Eq. (21) (Eichorn and Gehrig, 1982; Toyoda, 1980). The cases of Eq. (23)
corresponding to 0 < &k < oo are usually known as intermediate inequality indices
(Bossert and Pfingsten, 1990; Eichhorn, 1988).

4.2. Distance, rank and inequality

Of course the analysis outlined in Section 4.1 cannot be claimed as being the uniquely
appropriate method of formulating an axiomatic approach to the analysis of inequality.
It is also possible that considerable progress with alternative axiomatic approaches may
be based on apparently pragmatic inequality-measurement tools: indices that have an ap-
pealing intuitive interpretation usually prove susceptible to the formulation of reasonably
plausible systems of axioms.

We may illustrate this point with the Gini index which has long played a central

role in the inequality literature. This index can be expressed in a number of equivalent

forms:*9

1
Igni(F) : = m//|x~x/[ dF (x)dF(x) (25)

47 Thisis equivalent to adopting the change of variable z := x +k and assuming that the inequality rankings
of distributions of z are scale-invariant; alternatively one shifts the origin from which one measures income
from O to —k. The role of income transformations in defining inequality concepts and their relationship with
social-welfare functions is discussed further in Ebert (1996, 1997b).

48 See the discussion in Cowell (1998).

49 Based on Gini’s mean difference—see David (1968, 1981), Gini (1921), Glasser (1961), Helmert (1876)
and Jasso (1979). There are other equivalent interpretations and formulae for the Gini coefficient and mean
difference that are sometimes useful—see Berrebi and Silber (1984), de Finetti (1931), Dorfman (1979),
Galvani (1931), Giaccardi (1950), Lerman and Yitzhaki (1984), Giorgi (1984, 1990, 1993), Stuart (1954)
and Yitzhaki (1982b, 1998).
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1
= 1-2[ L(F; q)dg (26)
(¢}

Il

/xx(x) dF(x), 27

where x,x’ € XandVF € §,x € X : k(x) := [F(x*) + F(xt) — 1] Ju(F). The
Ginj coefficient has a number of practical advantages: for example it deals with negative
incomes (Berrebi and Silber, 1985; Chen et al., 1982; Stich, 1996), and it satisfies both
the scale-invariance and translation-invariance principles.’® Furthermore, it suggests
natural interpretations of income distribution and axiomatisation of inequality as may
be illustrated by each of the above three forms:

e (Eq. 25) presents its standard interpretation as the normalised average absolute
difference between all pairs of incomes in the population. It captures the idea of
“average distance” between incomes in the population according to a particular de-
finition of distance. Replacing this definition with an alternative concept of distance
will yield other inequality measures: for example the Euclidean norm will yield a
measure ordinally equivalent to the variance.”’

e (Eq. 26) reveals its close link with the (relative-) Lorenz curve: the Gini is the
normalised area between the curve and the 45° line in Fig. 10.%2

e (Eq. 27) reveals a particularly important feature of the Gini coefficient: it is a
weighted sum of all the incomes in the population where the weights x (x) depend
on the rank of the income-receiving unit in the distribution F(x).’>> This formula-
tion has prompted a number of useful generalisations of the Gini coefficient—see
Ben Porath and Gilboa (1994), Bossert (1988a), Donaldson and Weymark (1980,
1983), Weymark (1981), Yaari (1988), Yitzhaki (1983).5*

30 Such scale- and translation-invariant measures are sometimes known as compromise indices (Blackorby
and Donaldson, 1980b). See Ebert (1988a) for a general characterisation based on the L” metric in Hellwig
(1982); see also Krtscha (1994), for a related index. Examples of the axiomatic approach in the context of
Gini-type indices are: Bossert (1990), Milanovic (1994), Pyatt (1976), Ranadive (1965), Takayama (1979),
Thon (1982), Tendulkar (1983) and Trannoy (1986).

51 The distance concept in Eq. (25) can be seen as the counterpart of the £} metric on %i7: Z’J’-:I [xj ~ x|

forx,x" € ", The Buclidean £ metric is given by m

52 Chakravarty (1988) and Shorrocks and Slottje (1995) suggested a simple generalisation of the Gini based
on this formulation; see also Mehran (1976). For other measures based on intuitive interpretations of the
Lorenz curve see Alker (1970), Alker and Russet (1964) and Basmann and Slottje (1987).

53 In the case of continuous distributions «(x) simplifies to (2F (x) — 1)/u(F). The intuitive interpretation
is as follows. Imagine you have income x: then the number of persons below and above you are proportional
to F(x) and 1 — F(x), respectively. Let & be the expectations operator: given that & F(x) 1= f F(x)dF(x)
= fol gdg = %, we immediately see that the form (Eq. 27) is equivalent to cov{x, F(x))/(E§xE F(x)). So the
Gini coefficient is the normalised covariance of income and ranks in the population (Jenkins, 1988; Lerman
and Yitzhaki, 1985; Stuart, 1954). It also happens that the Gini coefficient is the (normalised) Ordinary Least
Squares slope of Pen’s Parade.

54 Other applications include the application of inequality to voting mechanisms treated as cooperative
games: in this context Einy and Peleg (1991) argue a role for the generalised Gini of Weymark (1981).
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5. Welfare functions
5.1. Insights from choice under uncertainty

As we noted in Section 4, the analysis of other economic problems involving probability
distributions has served to inform the analysis of income distributions. So too with the
topic of social welfare. The early modern literature on inequality measurement and the
social evaluation of income distributions drew extensively on the parallel literature in
the field of individual choice in the face of uncertainty, a cross-fertilisation which has
continued.> The mapping from individual preferences over uncertain prospects into
coherent utility functions, the formulation of riskiness and the concept of risk aversion,
are all mirrored in the welfare analysis of distributional comparisons. Details of attitudes
to risk are matched by “rightist”, “centrist” and “leftist” interpretations (Kolm, 1976a,
b) of attitudes to inequality associated with the structure of the contours of social-
welfare functions. The resulting tools for distributional analysis are closely related to
those already discussed in the context of the axiomatic approach.

5.2. Basic concepts

A social welfare function might not at first seem to be a very appealing basis for measuz-
ing income inequality. A welfare function—like utility functions in consumer theory—
has an arbitrary cardinalisation; and even in the case of the special additive form (Eq.
11) the scale and origin of the evaluation function u are indeterminate. However, many
may be persuaded by the idea that a more equitable income distribution would be a good
thing, in which case one might reasonably expect to be able to construct a link between
welfare theory and inequality measurement.”°

However a simple transformation of the SWF yields a practical tool for distributional
analysis: the equally-distributed equivalent can be defined as a money-metric of social
welfare. Use the definition of an equal distribution H)—given by Eq. (8)—to provide
an implicit definition of a number £ such that

W(H®) = W(F). (28)

This can be used to yield the equally-distributed equivalent as a functional § — R;
in other words, given a distribution F, £(F) may be extracted from Eq. (28). The ex-
pression & (F) is that income which, if it were imputed to every income-receiver in the
population would yield the same level of social welfare as the actual income distribution

35 See, for example, Atkinson (1970), Theil, (1967) and Yaari (1987, 1988).

36 See, for example, Aigner and Heins (1967), Broome (1988), Dalton (1920) and Meade (1976); for a
polemical case for equality as a social norm see Tawney (1964). Young (1994) sets income inequality in
context with other notions of equity.
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Fig. 12. The equally-distributed-equivalent is less than the mean.

F.>7 Figure 12 illustrates the idea. Let point F represent an income distribution in a two-
person econormy; then mean income w can be found as the abscissa of the point M where
the 45° line through F intersects the equality ray; the equally-distributed equivalent £ is
the abscissa of the point E where the W-contour through F intersects the equality ray.
Clearly, the farther along the constant-total-income line is point F from perfect equality
M, the lower is &; the normalised gap between & and u then provides a natural basis for
an inequality index:

IA(F):=1-— ) (29)

u(F)

The formulation (Eq. 29) permits a general approach to social-welfare values interpreted
as aversion to inequality: for any given income-distribution the more sharply convex
to the origin is the contour in Fig. 12, the greater is the gap between & and u; in an
extreme case, given that welfare is assumed additively separable (Eq. 11),%® one would
get situation such as Fig. 13 (Hammond, 1975).
However, in implementing this idea as a practical tool we need to address three

specific issues:

e the derivation of an index;

o the nature of inequality aversion;

o the structure of the SWE

57 See Atkinson (1970) and Kolm (1969). The use of the equally-distributed-equivalent was anticipated by
Champernowne (1952: p. 610).

58 The restriction to the class (Bq. 11) is important. In the absence of this, other concepts of extreme
inequality aversion could be introduced—see the discussion of “super-egalitarian” criterion in Meade (1976:
p. 49), and the discussion of Fig. 14.
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5.2.1. The Atkinson index

To obtain a specific inequality measure we need to impose more structure on W. If we
also require that the principle of scale invariance hold then & in Eq. (29) becomes a kind
of generalised mean (Atkinson, 1970):>°

1
& 1 1 1-¢ 1=
Iy(F) =1 —M(F) I:/x dF(x)] (€1)]

where ¢ > 0 is a parameter defining (relative) inequality aversion. A brief comparison
of I&g and I (Eqgs. 21 and 30) shows that they are ordinally equivalent—they will have
the same shape of contours in §(u)—for cases where « = 1 — &.

Again it is clear that alternative sensible assumptions about structure and normali-
sation of W and & could be made which will induce alternative families of inequality
measures: for example requiring that welfare comparisons satisfy translation invariance
with a suitable normalisation will yield the “absolute” indices (Eq. 24) instead of the
“relative” measures (Egs. 21 and 30).

5.2.2. Inequality aversion

The inequality-aversion concept is clearly central to the Atkinson index (Eq. 30) and
is implicit in the sensitivity parameters used in Eqgs. (21) and (24). Two issues suggest
themselves: How is the aversion to inequality to be interpreted? On what is it supposed
to be based?

59 Cf. the alternative approach by Chew (1983); see also Bossert (1988b) for the case where the strict scale-
invariance assumption is replaced by a more general form of invariance. The limiting form of (30) as ¢ — 1
is IA(F) =1 —exp (flog(x) dF(x)).



116 F A. Cowell

There are at least two ways of interpreting the idea of inequality aversion—or two
types of inequality aversion—which may be summarised in the questions:

1. “How should transfers from the rich to the quite-well-off be ranked against transfers
from the quite-well-off to the poor?”®
2. “At what rate should society be prepared to trade off equality against mean income?”’

Question 1 is what is captured by the sensitivity parameter in Eq. (21); question 2
is the fundamental issue of political economy highlighted by Okun (1975) and others.
The two questions are, in general, not identical (Cowell, 1985a) although sometimes the
specification of the SWF obscures this point.

As far as the basis of inequality-aversion is concerned, we could consider it to be
rooted in individual distributional judgments. These could take the form of the indi-
vidual valuation of an externality involving other people’s incomes or living standards
(Hochman and Rodgers, 1969; Kolm, 1964, 1969; Thurow, 1971; Van Praag, 1977) or
the form of risk perceptions (Amiel and Cowell, 1994a; Harsanyi, 1955). In the first
case, inequality aversion is determined by the marginal utility of the externality, in the
latter by risk aversion.®! In both cases, social welfare can be taken as an embodiment
of personal preferences, and it may be illuminating to investigate the strength of, and
factors determining, inequality aversion.%> An alternative approach is to suppose that
social values, including inequality aversion, will be revealed by public policy decisions
(Christiansen and Jansen, 1978; Stern, 1977), although this may run into the problems of
falsely assuming coherence and rationality on the part of governments and their agents,
as well as problems of specification of the SWF.?

5.2.3. The structure of the SWF
As we have seen, the derivation of the specific welfare-based index such as Eq. (30)
required the introduction of some assumptions about the structure of W- or /-contours.
However, there remains another important issue of structure of the SWF which will
impact upon the interpretation of inequality aversion and the relationship between in-
equality and social welfare.

Consider a welfare function W derived from W in the following manner:

W(F) =W (u(F), W(F)), (31)

60 See the discussion of the related point for inequality measures in note 39.

61 In this case, inequality measures can be interpreted as measures of riskiness of an income distribution
(Dahlby, 1987).

62 See Amiel et al. (1999), Gevers et al. (1979) and Glejser et al. (1977) for empirical studies on students;
see also Van Praag (1977, 1978), Van Herwaarden et al. (1977) and Van Batenburg and Van Praag (1980) for
an ambitious research programme focusing on welfare and inequality perceptions using a specific functional
form for individual welfare functions.

63 Guerrero (1987) suggests that, given the standard Atkinson-type evaluation function (“utility function”)
uix) = (JclﬁE — 1)/(1 — €) in Eq. (30) one might determine use a Box-Cox (Box and Cox, 1964) method
of estimating € on the assumption that “vtility” is normally distributed, but it is difficult to see why this
data-driven statistical procedure should be appropriate to the selection of an essentially normative parameter.
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Fig. 14. Inequality aversion with a non-monotonic W.

where W : $2 > R is increasing in its second argument. It is clear that W and W will
have the same contours in F{u), and therefore the same family of associated inequal-
ity measures, but also that they may have dramatically different responses to income
growth:%4 the yi-dependent transformation W will affect the implied trade-off between
equality and mean income, and the choice of W is not innocuous. To each distinct W there
will be a distinct value of type-2 inequality aversion, for any given type-1 inequality
aversion.

What of the specific additive form of SWF (Eq. 11) that we used so extensively in the
distributional ranking results of Section 3? It is clear that, despite its attractive simplicity
of form and the fact that it can be supported by some a priori ethical arguments (see
footnote 26 above), it is somewhat restrictive. First, there are some sensible systems
of social values W for which there is no p-dependent transformation W such that W
has an additive form.55 Second, even where it is possible to find some W that permits
representation of a particular SWF in the form Eq. (11), insisting on additivity of the
SWF may rule out some important aspects of social values.

For example if the SWF does not belong to the restrictive class given by Eq. (11) then
it is possible that W may satisfy the principle of transfers, and the principle of uniform
income growth, but violate the monotonicity principle. An example of this situation is
givenin Fig. 14. The distribution represented by point F is the same as in Fig. 12. By con-
struction the equally-distributed-equivalent income—and hence inequality—is also the
same as in Fig. 12; but it is evident that continually increasing one individual’s income

64 Consider for example the case where W is additive with scale-invariant contours and W is simply the
transformation by which one extracts £(F) from W(F) in Eq. (28), normalised by the mean: W(F) =
W (u(F), W(F)) = £(F)/u(F). W will increase with proportional increases in all incomes; W will not.

65 See Newbery (1970). The additive separability assumption rules out “positionalist” welfare functions
(Fine and Fine, 1974a, b; Girdenfors, 1973).
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has a dramatically different impact in the two cases: in Fig. 14 this raises social welfare
if the individual has only a modest income, but may reduce welfare if the individual is
already rich.

5.3. Social welfare and inequality

The SWF opens up an “indirect” approach to inequality. The mapping W —» [ presup-
poses that social values on distributional questions have already been settled,?® and thus
the “inequality map” is predetermined by the contours of the SWF. However the formal
welfare-inequality link can be exploited in a number of other ways.

5.3.1. Reduced-form social welfare
Introduce the reduced-form version Q of the SWF®’ implicitly defined by

W(F) = Qu(F), 1(F)), (32)

where Q2 : X x i +— N 18 increasing in its first argument and decreasing in its second
argument; 2 encapsulates the concept of an equality-total-income trade-off (Dutta and
Esteban, 1992). The form (Eq. 32) suggests some ways forward in examining the link
between welfare and inequality, and some difficulties in the relationship.

For a start the relationship (Eq. 32) immediately opens the way for the discussion
in welfare terms of ad hoc approaches to inequality measurement (Aigner and Heins,
1967; Bentzel, 1970; Champernowne, 1974; Kondor, 1975).68 Even though a particular
index may have been constructed for reasons of statistical convenience, mathematical
elegance or seat-of-the-pants intuition, it may yet have interesting welfare properties
that commend its use in a variety of applied welfare-economics problems.

Furthermore, from the relationship (Eq. 32) and the analysis in Section 4, it suggests
that we might construct an approach to inequality in the “reverse direction”. This / —
W mapping is particularly useful when one has a clear idea on the basis for an inequality
index and wants welfare rankings to be consistent with this inequality criterion, but
otherwise 1s unable to specify a SWF completely—see Section 5.3.3.

Now for one of the principal difficulties. For a given 2 let W* := Q (u, I*) denote
the social-welfare functional corresponding to a given inequality functional 7*: the ordi-
nal equivalence of 7 and 7* does not entail ordinal equivalence of W and W* (Blackorby
and Donaldson, 1984; Ebert, 1987).

66 On the social-welfare basis for redistribution see, for example, Kolm (1995, 1997b), Roemer (1996) and
Zajac (1996).

67 This is the term used by Champernowne and Cowell (1998). See also the term “abbreviated social-welfare
function” used in Lambert (1993: Chap. 5). See also Blackorby et al. (1981) who discuss the conditions under
W which is expressible in this form.

68 For other approaches exploiting the connection between social welfare and inequality, see Dagum (1990,
1993).
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5.3.2. The cardinalisation issue
It might seem that the ordinal properties of inequality measures alone contain the es-
sentials of the problem. For example, given the ordinal equivalence of I and I3, for
a = 1 — g, we can mechanically transform one index into the other for any given
distribution F using the formula

[1-15(P]" -1

ISE(F) = oo —1]

(33)

Need anything more be said? This over-simplification is misleading in two respects.
First, cardinalisation has an important role to play in decomposition analysis (see Section
6). Second, as we have seen in Section 5.3.1, there are problems regarding the welfare
interpretation of inequality measures.

Take the issue of interpreting inequality measures and consider the question: what
constitutes an “important” change in inequality? The question is implicitly raised in,
for example, comparative studies of the development of the income distribution over
different time periods using an inequality index as a performance indicator. Here there
appears to be a role for the social welfare function. For example, we could try using
the welfare function to get an income-equivalent of a particular change in measured in-
equality using Eq. (29).%° However, not only is a benchmark for numerical comparisons
required (“is a 1% increase in the index ‘big’?”) but also a criterion for comparing the
magnitude of one distributional change with another; the validity of a statement such
as “inequality I increased more in period ¢; than it did in period #,” is dependent on a
particular cardinalisation of [ ;70 but in order to interpret this in welfare-terms we need
to make a non-trivial assumption about the structure of social welfare. To see this use the
definition of ordinal equivalence for inequality measures (Eq. 18) and the reduced-form
social welfare function (Eq. 32) to get the general relation:

W(F) = Q(u(F), ¥ (u(F), I(F))), (34)

from which we obtain:

du(F) i
dI(F) '

Q—I‘H/fu

(35)

as the change in average income that exactly offsets a given inequality change. This
income-equivalent depends on two factors:

% For a given change in I the method requires finding the offsetting change in w that leaves £(F) =
u(F) [1 - IA(F)] unchanged—see Cowell (1995, p. 132).

70 To see this, consider I and [ such that [ = I? and three distributions Fy, F1, F such that I(Fp) =
0.8, I(Fy) = 1,I(F) = 1.19: measure I indicates that Fy — Fy is a greater change in inequality than
Fy — F»; measure I indicates the opposite. Note that, although it does not invoke the use of a SWE, the
procedure suggested by Blackburn (1989) also depends on the cardinalisation of inequality.
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e the inequality cardinalisation /;
e the shape of the reduced-form SWF Q.

The first of these may be considered to be fairly arbitrary, and we will see some
pragmatic arguments for particular “natural” inequality cardinalisations below; the sec-
ond is not just arbitrary, but represents some basic social issues: the assumption of the
additivity of W, or of the monotonicity of W, plays a fundamental role in the evaluation
of inequality changes. Disentangling the two factors is inevitably problematic, and these
issues impinge upon the topics considered next in Sections 5.3.3. and 5.3 4.

5.3.3. From inequality to welfare

The problem of building a full welfare function, or class of welfare functions, on the ba-
sis of a pre-specified inequality index requires additional information to fill an important
gap. The principal point is that the conventionally defined ordinal inequality measure is
defined on §(ut) and so, of itself, does not encode any information about what happens
as one income increases. In particular we might wonder whether the resultant welfare
function(s) satisfy monotonicity. In the separable case consisting of measures that are
ordinally equivalent (in the sense of Eq. 18) to the form:

/¢(X) dF(x), (36)

the issue is fairly transparent, if 2 and ¢ are differentiable. If the inequality measure /
is cardinally equivalent to Eq. (36) then all we need to do is to ensure that a fairly mild
condition on the slope of the reduced form welfare function is satisfied:

—?2—‘; > max ¢ (x), (37

(where the subscripts denote partial derivatives); measures that are ordinally, but not
cardinally, equivalent to Eq. (36) require a slightly modified form of Eq. (37). The
nonseparable case is a little more difficult, since it includes indices such as the Gini co-
efficient which is non differentiable.”! However, Amiel and Cowell (1997) demonstrate
that a version of Eq. (37) applies as a bounding condition in this case too.

5.3.4. Inequality and growth

What happens to inequality as incomes grow? Apart from the practical question of
whether the historical process of economic growth is typically accompanied by increas-
ing income disparity (Kuznets, 1955) there is also an issue of interpretation: given a spe-
cific hypothetical change in one or more persons’ income what would we “reasonably”
expect to happen to inequality? (Fields, 1987; Glewwe, 1990; Kolm, 1976b).

71 Examples of reduced-form Gini-SWFs in the literature include n?[1 — I]u (Sheshinski, 1972), log ju — I
Katz (1972), and 4/ (1+1) (Kakwani, 1986) all of which satisfy monotonicity, and (1—17)u/(1+1) (Chipman,
1974; Dagum, 1990) which does not.
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Janet’s income

Irene’s income

Fig. 15. Which direction leaves inequality unchanged?

The problem can be interpreted in standard individualistic welfare terms, as illus-
trated in Fig. 15: Suppose the income distribution currently is given by point A. In
what direction from A should an increase in Irene’s and Janet’s incomes be made in
order to keep inequality unchanged? Call this the transformation direction. Two ob-
vious suggestions for the transformation direction would be AB (an equi-proportional
increase in both persons’ incomes) and AC (an equal absolute increase in both per-
sons’ incomes): but any direction in the shaded triangle would be valid. If there is
a uniform transformation direction for all income distributions then this will induce
a specific structure on the inequality measure: if inequality remains everywhere un-
changed under scale transformations (like AB in the above example) this will force the
inequality measure to be scale-independent, I (F®)) = I (F); if inequality remains
everywhere unchanged under translations (like AC in the above example) this produces
a translation-independent inequality measure, 1 (F (+k)) = I (F).”? More generally, we
could imagine a general iso-inequality map where the transformation direction changed
at different parts of the set of possible income distributions, such as the two examples
in Fig. 16: case (a) depicts a situation where, at low incomes, equal absolute additions
increase inequality, at moderate incomes there is (local) translation-independence, and
at high incomes, equal proportional additions reduce inequality; case (b) depicts the
situation suggested by Dalton, (1920) who argued that both absolute and proportionate
additions to income would reduce inequality.”>

Alternatively the relationship between inequality and income growth (or decline)
may be taken as fundamental to the definition of the meaning of inequality: Temkin

72 In general a uniform transformation direction will yield a form ordinally equivalent to Eq. (23) for k > 0.
Note that the properties of scale- and translation-independence are stronger than those of scale- and translation-
invariance introduced in Section 2.3.

73 Questionnaire-experimental evidence suggests support for the Dalton view (Amiel and Cowell, 1999a).



122 F A Cowell

e
=

e X o5

X i

Fig. 16. Inequality maps: (a) a variety of transformation directions; (b) the Dalton conjecture.

(1986, 1993) has argued that inequality should be formulated in terms of “complaints”,
which Temkin further rationalises in terms of the changing pattern of income differences
as individuals migrate between low- and high-income groups.”*

5.3.5. Relative deprivation

Relative deprivation is a sociological concept whose social-welfare analytic counterpart
may be seen as having grown out of the relationship between inequality measures and
SWFs; it has some structural similarity to the formal work on poverty measurement (see
Section 6.3.2).

In a sense, the economic insights on the topic of relative deprivation have made a
virtue of the necessity of focusing on the Gini coefficient: the very features of the Gini
that make it awkward for some branches of the modern literature on inequality (see, for
example, Section 6) make it particularly attractive for embodying the relative depriva-
tion concept of Runciman (1966).7> Like the Temkin concept of complaint discussed in
Section 5.3.4, relative deprivation seems to lend itself to a natural expression in terms
of income differences: the rdle of rank in defining the Gim coefficient can surely be
reinterpreted in terms of social disadvantage.

Suppose the relative deprivation experienced by a person with income x’ is measured
by

/Oo [x - x’] dF(x), (38)

’

then the aggregated value of this over the distribution F is

1
W(F)—2 fo C(F: ) da, (39)

74 See also the “isolation” and “elitism” concepts in Fields (1993), Figini (1996) and the discussion in Fields
(1998).
75 However, for an alternative view, see Podder (1996).
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which is simply /4(F)Igini (F)—the “absolute Gini”.7®

The form (Eq. 39) shows the close relationship between this interpretation of depri-
vation and GLC rankings (Hey and Lambert, 1980) and a number of straightforward
generalisations of the concept have been proposed (see Berrebi and Silber, 1985, 1989;
Chakravarty, 1998; Chakravarty and Chakraborty, 1984; Chakravarty and Mukherjee,
1997; Hey and Lambert, 1980; Stark and Yitzhaki, 1988; Yitzhaki, 1979, 1980, 1982a).

6. The structure of inequality
6.1. The basic problem

The discussion of the basic axioms of distributional analysis included decomposability
as one of the fundamental properties that might be considered in the formal approach
to income distribution. However, beyond its use in the specification of some convenient
inequality tools and the discussion of the additivity of the SWFs, the issue of inequality
decomposition raises a number of questions concerning the structure of distributional
comparisons. These resolve into two major types of problem:

e By population subgroup. We assume that individuals may be distinguished by per-
sonal or group attributes which serve to partition the population into distinct sub-
populations. This can be useful in the analysis of the relationship between inequal-
ity in a whole country and inequality within and between its regions, or between
inequality in a heterogeneous group of persons and inequality within and between
subgroups categorised by gender, ethnicity and the like. It is almost essential to
attempts to “account for” the level of, or trend in, inequality by components of the
population. .

e By income source. For example, one might we wish to relate the inequality of total
income to the inequality of income from work, inequality of income from property
and so on.

In other words, the two types of decomposition involve looking at the structure of
inequality by components of the population and by components of income. To imple-
ment either of these approaches one needs to recognise the multidimensional character

76 Individual deprivation (38) may be written
w(F) = C(F; F(x)) —x + xF(x),

integrating this over the distribution F we get

1 o0 x
=—/ C(F;q)dq+/ X/ dF (y) dF(x);
0 0 0

a rearrangement of variables then gives Eq. (39).
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of the underlying problem of distributional comparison, which will be discussed further
in Section 7; in particular decomposition by income source is examined in Section 7.2.7”

6.2. Approaches to decomposition by subgroup

Let a partition consist of a collection of a finite number J subgroups
M={Ni,Na,..., Ny}, (40)

such that a proportion p; of the population belong to subgroup j, j = 1,2,..., J; let
FU) be the income distribution in group j and s; = p;u(F)/u(F) be the income
share of group j. Three issues need to be clarified:

e the exact requirements of decomposability;

e the type of partitions that are admissible;

e the nature of “between-group” inequality.

6.2.1. Types of decomposability

The definition of decomposability that we have used so far (see page 100) can be ex-
pressed in a number of equivalent forms. One of these is the subgroup consistency
property which requires that inequality overall /(F) can be rewritten in terms of any
partition using the basic decomposition relation:

I(F):CI)(I (F(1)>,I<F(2)>,...I (F(J)>;pl,pz,.,.,pj;S],SQ,...,Sj), 41)

where @ is increasing in each of its first J arguments (Shorrocks, 1984, 1988). This
can be seen as a minimal requirement for decomposability by subgroup: without this
property one could have the remarkable situation in which inequality in every sub-
group rises (while mean income and the population shares remain unchanged) and yet
overall inequality falls. However, one might wish for a more demanding interpretation
of decomposability, and so let us consider two ways of strengthening the subgroup
consistency requirement.
Additive decomposability requires:

J .
IFy=Y ")  oIF)+ [(Fn) | 42)
{within group} [between group]
and
wj =w(pj,sj) =0, (43)

77 For a recent discussion and overview of the issues, see Deutsch and Silber (1999) and Morduch and
Sicular (1996).
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where the distribution Fry will be discussed in Section 6.2.3.
One might perhaps require a yet more demanding interpretation of decomposability
by adding to Eq. (42) the additional restriction

S =1 (44)

j=1

which is perhaps an “accountant’s approach” to decomposition: the weights in the within-
group component sum exactly to 100%.

As we have seen in Section 4 if the basic consistency requirement is imposed for any
arbitrary partition this will ensure that the measure must take a form that is ordinally
equivalent (in the sense of Eq. 18) to the form (Eq. 36); so if one also requires the
property of scale invariance one obtains the GE class (Eq. 21) and the weights in Eq.
(42) take the form

wj =w(pj,s;) = p}_“s‘}‘. (45)

If one further requires the property (Eq. 44) then only two measures are available: the
MLD index (Eq. 20) where the weights are population shares (¢ = 0 in Eq. 45), and the
Theil index (Eq. 19) where the weights are income shares (o« = 1) (Berry et al., 1981,
1983; Bourguignon, 1979; Cowell, 1980b; Shorrocks, 1980; Theil, 1979a, b; Yoshida,
1977).

6.2.2. Types of partition

In Section 6.2.1, we implicitly assumed that every sort of attribute partition IT of the
population was valid. In some applications of decomposability it may be appropriate to
consider a more restrictive subclass of partitions. In particular consider the concept of a
non-overlapping partition in which all the constituent subgroups can be strictly ordered
by their members’ incomes; Fig. 17 illustrates this for the case J = 2: in case (a) every
member of subgroup N has an income less than any member of N; in case (b) N;
“overlaps” N in terms of income ranges (Ebert, 1988c).

In the light of this distinction, consider the problem of decomposing an inequality
index excluded from the cases considered in Section 6.2.1: the case of the Gini index.
It is well known that, in general, the Gini is not decomposable in the sense of sub-
group consistency; if we attempt an exercise similar to that of Eq. (42); instead of a
neat breakdown into two components we find three terms: a within-group component,
a between-group component and an interaction term.”® Whether the presence of this
interaction term means that the Gini coefficient is “decomposable” in some more general
sense is a moot point.

78 See for example, Anand (1983, Appendix), Bhattacharya and Mahalanobis (1967), Fei et al. (1979), Man-
gahas (1975), Mehran (1975), Piesch (1975), Pyatt (1976), Rao (1969) and Silber (1989). For recent discussion
on attempts to decompose the Gini coefficient, see Dagum (1997), and the discussion by Deutsch and Silber
(1997) of Gini's concept of “trasvariazione” and the relationship to distance between income distributions.
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{a) {h)

Fig. 17. (a) Non-overlapping partition; (b) overlapping partition.

What is particularly interesting to see is why, and under what circumstances, the
Gini coefficient potentially gives rise to problems. Imagine that there is a small mean-
preserving change in the distribution, let us say a transfer from a person with income
x to someone with income x’. Inspection of the form (Eq. 27) of the Gini coefficient
reveals that the effect of this depends on the expression

/ I N
IC(x)~K(x)—M(F) [Fx) - F0)], (46)

for continuous distributions. Contrast this to the corresponding impact of such a distri-
butional change upon a measure that is ordinally equivalent to an additively separable
index (Egs. 18 and 36): it would be proportional to

$x (X)) — $x (). 47

Observe that Eq. (47) only needs minimal information about the specific affected income
values x and x” ; but for the Gini we find that Eq. (46) requires more detailed information
about the distributions to which the affected persons belong: the effect of the transfer
depends on the rank of the affected individuals in the relevant distributions. It is clear
that the term F(x') — F(x) will have the same value as F/)(x") — FU)(x) if the relevant
partition is non-overlapping (left-hand side of Fig. 17), but that the two values may
differ if the partition is overlapping. For example consider x and x’ in Fig. 17(b) so that
x < x*and x™ < x": clearly F(x") — F(x) > F(V(x") = F(U(x). Now imagine a more
complex mean-preserving change within F(): the impact on the within-group Gini will
depend on some aggregate of a collection of pairwise transfers like F(U(x") — F()(x),
and the impact on the overall Gini will depend on the aggregate of the corresponding
collection of pairwise transfers F(x’) — F(x). There is no guarantee that these two
aggregates will have the same sign, so that the Gini of F® might decrease while the
Gini of F increased. In sum, the Gini coefficient decomposes in the sense of Egs. (41)
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and (42) only if IT is non-overlapping, in which case the interaction term mentioned
above will vanish. '

6.2.3. Between-group inequality

What is the meaning of the between-group inequality component denoted by the dis-
tribution function Fry in Eq. (42)7 Perhaps the obvious answer is to suppose that the
between-group distribution is a step function

J
Fn@ =Y p if x=zu(FP), (48)
£=1

where [ (F(l)) < (F(Z)) o< (F(J)).79 This is equivalent to assuming that all
the probability mass in group N; is concentrated at the mean p (FJ)). However, there
are other possibilities. If the decomposable inequality index is explicitly based upon a
social welfare function—such as Eq. (29)—then (Blackorby et al., 1981) suggest that the
appropriate representative income for each subgroup is its equally-distributed-equivalent
income & (F/)) rather than the mean.®® This decomposition scheme can be expressed
by replacing the functional u by & throughout Eq. (48); see also Foster and Shneyerov
(1997).

6.2.4. The importance of decomposability
Decomposability of inequality might appear to be a luxury item, additional to other
more basic criteria for selecting an inequality measurement tool. The issue of whether it
is worth affording this luxury resolves into two questions:
e Does decomposability matter? Some commonly-used inequality measures do not
satisfy even the minimal consistency properties such as the relative mean devia-

tion®!
x
Invp (F) = f ‘m - l‘ dF(x), 49)
and the logarithmic variance
2
x
Dogyar(F) == f l:log (m>] dF(x). (50)

If these indices are used in empirical studies of inequality-decomposition it is
difficult to avoid the conclusion that the wrong tool is being used for the job.

7 Cf. Eq. (7).

80 See also Ebert (1997a).

81 See, for example, Cowell (1988a). The same difficulty affects other similar measures such as those sug-
gested by Elteto and Frigyes (1968) (see also Addo, 1976 and Schutz, 1951), and the variance of logarithms
found by replacing the term @ (F) in Eq. (50) by the geometric mean. Moreover, the logarithmic variance and
the variance of logarithms do not satisfy the principle of transfers everywhere (Cowell, 1995; Creedy, 1977;
Ok and Foster, 1997).
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e Does a particular decomposition matter? If one is concerned merely with the or-
dinal properties of inequality measures then the subgroup consistency requirement
(Eq. 41) may be all that is required. However, Eq. (42) suggests a “natural” car-
dinalisation for decomposable measures, but the ordinal-equivalence function
in Eq. (18) can be used to derive to derive decomposition formulae for alternative
cardinalisations (Das and Parikh, 1981, 1982). As we have seen, more than one
logical way of defining the between-group components is available for a given par-
tition, but it is important that the precise assignment of weights and the components
in the decomposition are assigned in a fashion that is consistent under alternative
partitions: for example, where one wants to carry out multilevel decompositions
(say by age and gender and region . ..), the within-group/between group definition
in the finest partition should be consistent with that used in other, coarser partitions
(age-and-region, or age alone perhaps) (Adelman and Levy, 1984; Cowell, 1985c¢).
The type of decomposition that is appropriate—the cardinalisation, the partition,
the definition of between-group inequality will ultimately depend on the economic
question which one is trying to answer.

6.3. Applications

6.3.1. “Explaining” income inequality

Consider the problem of “accounting for” or “explaining” inequality alluded to on page
123. It seems intuitively reasonable that some specific partitions are more “important”
than others in the analysis of a particular economy’s income distribution. There are a
number of ways of quantifying this (Cowell, 1984; Jenkins, 1995), and the framework
of analysis in Section 6.2 should provide some help. For any distribution F and any
partition IT consider the index

Wi (F, D)

R(F, 1) ==1— IF.

o1y

where Iy 18 the within-group inequality component for a particular cardinalisation
of inequality and a given definition of between-group inequality: in the case of a measure
expressed in additively separable form this is the first term on the right-hand side of Eq.
(42). Given two personal or social attributes a and b by which one might—separately or
jointly—partition the population we obviously have

R(F, Magp) 2 R(F, 1a) } (52)
R(F, Nagp) 2 R(F, T1p) §~

where, for example, 1,4 refers to the fine partition by both attribute categories. Using
the Atkinson-type inequality index (Eq. 30) for a variety of values of inequality aversion,
Cowell and Jenkins (1995) show the impact on the R index of alternative assumptions



Ch. 2: Measurement of Inequality 129

about cardinalisation and between-group inequality, and that the amount of inequality
“explained” by characteristics such as age, ethnicity and gender is relatively modest.

6.3.2. Poverty

As we have seen in the above discussion there are a number of connections between
the modern theory of inequality measurement and poverty analysis (Cowell, 1988b; Le
Breton, 1994; Osmani, 1982; Sen, 1976). One of the principal threads connecting the
two is the structural analysis of the type considered in Section 6.

An operational approach to poverty requires the specification of a poverty line x*:
this may be an unique exogenously given value, some functional of the distribution F, or
a set of possible values. Given x* there is a fundamental partition of the population into
poor and non-poor—a special case of the nonoverlapping partition discussed in Section
6.2.2. Now, in the case of the inequality applications that we have considered thus far,
the anonymity axiom induces a symmetry of treatment of the component subgroups.
However, in the case of the fundamental poor/non-poor partition this may be inappro-
priate: the nature of the poverty problem is such that one specifically wants to treat the
members of the two groups differently. For this reason the focus axiom is introduced:3% a
perturbation of F that affects only the incomes of the non-poor should leave the poverty
index unaltered.

Based on this the standard approach is to construct an ordering of distributions of
poverty gaps g := max{0, x* — x}, a device which effectively filters out the (irrelevant)
information about the non-poor (Jantti and Danziger, 2000; Jenkins and Lambert, 1997;
Shorrocks, 1998). The distribution of poverty gaps F* is a simple transform of F, cen-
sored at the poverty line (Takayama, 1979), and many of the tools that are commonly
applied to income distribution may be adapted to the problem of poverty measurement.
Distributional dominance as discussed in Section 3 translate into criteria for poverty
dominance (Atkinson, 1987; Foster and Shorrocks, 1988a, b) and standard families of
non-overlapping-decomposable inequality indices translate into poverty indices (Foster,
1984; Blackorby and Donaldson, 1980a; Clark et al., 1981; Foster et al., 1984; Sen,
1976). As an example of the latter, consider the Foster et al. (1984) indices given by

/ [£] ar . (53)

where @ > 1 is a sensitivity parameter:®3 the family resemblance between Eq. (53) and
the inequality indices (Eq. 21) and (Eq. 30) is evident.

82 Notice that the anonymity axiom remains valid.

83 The restriction @ > 1 is required to ensure that Eq. (53) does not violate the principle of transfers: ie.,
that a transfer from a poor person to someone less poor could not reduce measured poverty. However, the
headcount ratio (which violates the principle) can be obtained as the special case of Eq. (53) where a = 0.
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7. Multidimensional approaches
7.1. The general problem

As we have briefly noted in discussing the main body of analysis on inequality mea-
surement, there is a good case for considering the problem of analysing income dis-
tributions as essentially one of multivariate rather than univariate analysis. That being
the case we ought to consider as our fundamental tool a distribution function F—a
typical member of §,, the set of r-dimensional distributions; F is the joint distribution of
variables x1, X2, . . ., X,. Let F; be the marginal distribution of x; and F the distribution
of Z;’:I xj. Some aspects of the multivariate problem have already been developed in
Sections 2.1 and 6.2 dealing with particular issues in the way households or families are
to be distinguished by characteristics other than income; the remaining issues lie in three
broadly defined areas:

1. The extension of ranking principles and measures (Bradburd and Ross, 1988; Fliick-

iger and Silber, 1994; Maasoumi, 1986, 1989, 1999; Rietveld, 1990; Tsui, 1995).

2. Questions involved in multidimensional aggregation of income components (Maa-

soumi and Nickelsburg, 1988).

3. The applications of multidimensional analysis to general welfare criteria and to

specific welfare-economic issues (Kolm, 1973, 1977; Foster et al., 1990).

The general problem (1 above) is inherently complex, principally because one has to
take into account the interaction amongst variates, whether interpreted as the interrela-
tions between income and non-income personal attributes, or as multiple components of
income involved in a multidimensional generalisation of the Lorenz curve and related
concepts (Atkinson and Bourguignon, 1982; Koshevoy, 1995). However, progress with
interpretable results is possible in a number of interesting special cases. We will examine

first the issue arising under item 2, and then two aspects of welfare economic issues (item
3).

7.2. Decomposition by income source

Assume that income x consists of two components; then, taking a bivariate distribution
F € §», we have by definition an elementary variance decomposition:

var(x| + xp) = var(x;) + var(xp) + 2cov(x, x2). (54)
Using Eq. (54) we find that the standard inequality measure (Eq. 22) can be written as

Iey (F)? = M Iy (F)? + 33 Iev (F)? + 2hiialev(F)Iov(Fy) p(F), (55)
where A; = u(F;)/ w(F) measures the “importance” in income terms of income type

j.and p(F) is the correlation coefficient for the bivariate distribution F. The technique
can be extended with some elaboration to cases with J > 2 income components.
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Of course it is not to be expected that other arbitrary inequality measures will have
such a neat exact formula for decomposition by income source. However, it is interesting
to see whether it is possible to assign a decomposition rule to determine the impact of the
inequality of income component j upon the inequality of total income. There are two
problems here. First, even in cases which appear to permit this sort of decomposition
(typically those that can be written as a linear function of income) the result can be
messy. For example there is considerable interest in applying the technique to the Gini
coefficient (Podder, 1993, 1995; Sandstrém, 1983; Silber, 1989; Fei et al., 1978; Lerman
and Yitzhaki, 1985; Pyatt et al., 1980; Stark et al., 1986, 1988); using Eq. (27) we get

J

Tini(F) = / xe(r) dF (x) = ) [ / xjk (x) dF<x>]. (56)

Jj=1

The term inside the brackets in Eq. (56) is typically used as the basis for specifying the
“contribution” to inequality of income component j; but this term is not a true inequality
index.8* Second, without further restriction on the decomposition rule, the assignment
of these inequality-contributions is non-unique (Shorrocks, 1982; Chakravarty, 1990).

7.3. Income and needs

Until now, we have assumed that the issue of differing needs could be handled by a
transformation of the income variable. This is not entirely satisfactory because equiva-
lence scales with different parameters or different methods of equivalisation could lead
to dramatically different conclusions on welfare comparisons and because there is no
generally accepted method of deriving a unique equivalence scale (Coulter et al., 1992b,
1994a, b; Jenkins and Cowell, 1993, 1994). An alternative approach would be to see
how much can be said about distributional comparisons without precommitment to a
particular equivalence scale.

Let us make use of the (attributes-income) method of describing individuals that we
introduced in Section 2.1. Instead of assuming the existence of an equivalising function
X suppose instead that the population can be unambiguously partitioned into J different
needs categories. Category j is a set N;. Then a simple extension of the additive form
of the SWF (Eq. 11) yields:

WE =Y by [ uaFay), (57)
J ach;
where p; is the proportion of the population that are of type j. This is no more than a

relabelling. If we allow for the possibility that one has a “categorical” social evaluation

84 Thisis usually known as a concentration coefficient (see Lambert, 1993: p. 50).
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function—the income evaluation u also depends upon each person’s needs category—we
then would have:®

WF) =3 pj f | U AF @), (58)
aenN;

Assume that it is possible to label the needs categories j unambiguously and arrange
them in descending order of need, independently of income. This requires that the mar-
ginal social-utility gap between needs levels become smaller at high levels of incomes;
so for every category j, the expression

du(jy)  du(j+ 1)

5
3y 3y (39)

should be positive and decreasing in y.

Let us denote by 213 the subclass of 20 such that this condition on Eq. (59) holds.
Then we can introduce the concept of sequential generalised-Lorenz dominance. Let
F(=/) denote the distribution covering the subpopulation of the first j most needy groups.
Notice the contrast here with subgroup-decomposition analysis: in Eq. (41) each obser-
vation in the income observation in the whole population appears in one and only one
subgroup distribution; here if the attributes of a particular person ; belong to N; then his
income will appear in the distribution F=/) and also in F(S/+D p(=i+2

Then we have:30

THEOREM 5. W(G) > W(F) V(W € 903) if, and only if

G s FEDNYj = 1,2,

Theorem 5 neatly extends the second-order-dominance criterion to the heteroge-
neous household case, although it is somewhat demanding since, apart from the stringent
needs-ranking condition (Eq. 59), it also requires that the proportion of households in
each of the needs categories is the same in the two distributions under comparison: this
restriction has been relaxed in Jenkins and Lambert (1993).

85 Cf. the “fundamental utility” in Kolm (1971, 1994, 1997a). If social welfare were expressed in Harsanyi-
type terms (see footnote 14 above) then we can interpret Eq. (58) as:

W(F) = Zj Priac N;}€{u(j.y)ae N;}.

The anonymity axiom applies within each needs category N; but not between them (see the “partial
symmetry” concept in Cowell, 1980b).
86 See Atkinson and Bourguignon (1982, 1987) and also the general discussion in Bourguignon (1989) and
Ebert (1997c).



Ch. 2: Measurement of Inequality 133
7.4. Distributional change

The multidimensional approach to income distribution permits us to address a class of
“from-to” questions that are a natural extension of the problem of inequality measure-
ment. Perhaps the most obvious example of this class of question is the case highlighted
on page 97: there may be substantial change in the distribution of income from period
1 to period 2, even though the two marginal distributions are identical; we may want to
take into account re-rankings of individual income receivers in the distribution as well
as changes in inequality at a point in time. This intertemporal aspect of the multivariate
problem focuses attention on the concept of mobility (Fields and Ok, 1996, 1997), which
may be useful in formalising important distributional concepts—such as the distinction
between inequality of opportunity and inequality of outcome-—that are logically separate
from the issues on which we have focused in this chapter.

However, there are other important interpretations of the same idea. In the analysis of
personal taxation systems one is also interested in rerankings of individuals induced by
the operation of the tax schedule as well as any equalisation of the distribution of income
that the tax system may produce (Berrebi and Silber, 1983; Ebert, 1995b; Jenkins and
O’Higgins, 1989; Lambert and Ramos, 1997; Plotnick, 1981, 1982, 1985; Silber, 1995).

The way in which this class of problems may be addressed is to change the reference
distribution from one of perfect equality to some given status quo distribution. So instead
of the process

HD 5 F, (60)

where H® is a notional state of primordial equality at X and F is the actual income
distribution, one considers the process

Fl— B, (61)

where F1 and F> can be the “before” and “after” income distributions in a historical
process, or the pre- and post-tax distributions. Cowell (1980a) shows how the ideas here
are related to Theil (1967)’s insights on information theory, and a general axiomatisation
of this class of problems is provided in Cowell (1985b).

8. Empirical implementation
8.1. Some general issues

The modern field of inequality measurement grew out of the intelligent application
of quantitative methods to imperfect data in the hope of illuminating important social
1ssues. The important social issues remain, and it is interesting to see the ways in which
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modern analytical techniques can throw some light on what it is possible to say about
them.

A number of practical difficulties crop up throughout distributional analysis, some
of which are common to applied statistics, and some which are associated with special
problems that are characteristic of empirical income distributions (Sections 8.1.1t0 8.1.3
highlight some of the main issues).

8.1.1. Data problems

Apart from the routine problems associated with data collection and interpretation sev-
eral issues arise from the nature of the problem of comparing income distributions.
Empirical income distributions typically have long tails with sparse data, and are pos-
sibly highly aggregated in order to protect confidentiality—this issue is discussed fur-
ther in Section 8.6. Difficulties with estimating what happens in the tails are further
compounded by sensitivity of some estimation techniques and statistics to outliers and
arbitrary truncation (Ben Horim, 1990; Nelson and Pope, 1990), and to the presence of
negative or zero values.8” Because of the way in which data are collected®® estimates
of the values of inequality indices and other distributional tools may be subject to the
impact of data contamination (see Section 8.2.2).

8.1.2. The questions to be addressed

It is clear from the previous sections that there is a variety of tools that are of potential
interest to a researcher working on income inequality. The appropriate way in which to
address a specific question on income distribution may be to employ a single index, a
family of indices, or a more general ranking principle. The standard approach is to use
sample statistics as estimates of the “true” population values of the various numerical
tools (see Section 8.2), and this strategy raises some basic questions about the type of
test that will be appropriate when applying each of these types of tool. Clearly, the
empirical implementation of a single index that induces a complete order on § is likely
to be relatively straightforward in comparison to the implementation of something like
the Lorenz criterion, which induces a ranking but leaves open the possibility of non-
comparability of distributions (see page 101).

8.1.3. Modelling strategy

Perhaps the simplest, and most appealing, approach to the implementation of the dis-
tributional concepts introduced above is to use microdata on incomes as though they
represented a complete enumeration of a particular economy’s income distribution. Us-
ing the raw data array in the form of Eqgs. (1) or (2) appears to yield a straightforward

87 This is basically a problem of the a priori specification of the support X: some interpretations of the
“income” concept (expenditure, for example) explicitly rule out negative values, other interpretations (personal
net worth, for example) allow them.

88 1t often happens that data providers will modify raw data so as to eliminate negatives or zeros (Jenkins,
1997) or to censor high incomes on the grounds of confidentiality (Fichtenbaum and Shahidi, 1988): this may
amount to (well-meant) contamination of the data.
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non-parametric approach to the analysis of income distribution. However, to do this is to
sweep aside a number of statistical difficulties which we will consider in Section 8.2.%

An alternative approach to the problem is to develop an explicit model based on a

parametric functional form. The functional form consists of two components:
e A general formula for a class of distribution functions §; C §.
e A parameter vector # which distinguishes one element Fy € §’ from another.

The empirical problem then consists of two parts: the specification of an appropriate
functional form for the particular problem in hand, and then the estimation of the para-
meters of the selected functional forms according to appropriate statistical criteria. This
is considered in Section 8.7.

8.2. Using sample data

The statistical approach to the subject exploits the analogy established between proba-
bility distributions and income distributions in Section 2.2. In this analogy, we take X to
be a random variable which is distributed according to F € § where X is “income” and
x 1s a particular realisation of X: the problem is to relate this abstract construct to the
concrete objects in a real-world dataset. Of course it is only rarely that a microdataset
represents a complete enumeration of an income distribution; typically we have to use
a sample drawn from the distribution F'; this is F, a distribution consisting of n-
point masses, one at each observation in the sample. Fortunately several constructs that
we have introduced in the abstract as appropriate tools for distributional analysis can
be shown to be well-behaved when considering the relationship between the empirical
representation and the underlying theoretical concept: for example, it can be shown that
the empirical (sample) Lorenz curve converges to the population Lorenz curve (Goldie,
197720

8.2.1. Empirical measurement tools

The key concept that we require in empirical work is a szatistic, which we have already
met in other guises: in the case of univariate data a statistic is a functional T from § to
an appropriate range; for example, given the interpretation of the mean of a distribution
in functional form (Eq. 5), the sample mean will simply be . (F). We may reinterpret
other interesting entities used for distributional comparison—including inequality mea-
sures and ranking criteria—as statistics of a distribution. For a ranking or ordering =7
that embodies some given economic criterion T it is of particular interest to determine
the properties of the corresponding statistic when applied to sample data.

8 1t is also an unsatisfactory approach to the modelling of income distribution in the form of a density
function (Fig. 4); for discussion of the problems here see Cowell (1995: Chap. 5 and Appendix), and Silverman
(1986).

90 There are several useful results of this sort. For example, if we consider the inequality statistic I (F ),
introduced in Section 8.2.1, then, from the Glivenko-Cantelli theorem, as n — oo, I(F (”)) converges to I (F)
(Hoffman-Jgrgensen, 1994b, p. 105), (Victoria-Feser, 1999). On the convergence of the Lorenz curve, see also
Cso1g6 and Zitikis (1995).
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Fig. 18. A mixture distribution.

8.2.2. Contamination and errors
It would be idle to suppose that a carefully constructed sampling procedure will resolve
the main practical problems of empirical implementation. One may reasonably suppose
that, because of misunderstanding, misrecording or misreporting, some of the observa-
tions are just wrong, and this may have a serious impact upon estimates of inequality
measures (Van Praag et al., 1983). There are two principal types of approach to this
problem, which find counterparts in the theoretical work of Sections 6 and 7.

The first of these can be illustrated by the elementary case depicted in Fig. 18 where
a mixture distribution has been constructed by combining the “true” distribution F with
an elementary point mass at income z (see Eq. 8)

FP =[1—-8§]F+8H® (62)

as in the discussion of decomposability on page 100. The distribution H? represents
a simple form of data contamination at point z, and § indicates the importance of the
contamination; F, (S(Z) is the observed distribution, and F remains unobservable.
Obviously if § were large one would not expect to get sensible estimates of income-
distribution statistics; but what if the contamination were very small? To address this

question for any given statistic 7 one uses the influence function given by

A
IF(z; T, F) :::6111% 5

Then, under the given model of data-contamination (Eq. 62) the statistic T is robust if
I F in Eq. (63) is bounded for all z € X. The simple rule of thumb is that first-order
dominance criteria and most poverty indices are indeed robust, whereas most inequality
measures and second- and higher-order dominance criteria are not; with such inherently
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non-robust tools it is important that consideration be given to the treatment of zeros and
outliers by one’s estimation method.!

The alternative approach is to consider that x is observed subject to measurement
error. If this is so then presumably this will bias estimates of inequality (Chakravarty
and Eichhorn, 1994). An informal argument based on the decomposition by income
source in Section 7.2 illustrates this. What we actually observe is an income x which
deviates from its “true” value ¥ thus:

x=x4v, (64)

where v is the realisation of a random variable that captures the effect of errors in
measurement. It is clear that the error-model (Eq. 64) has the same form as the source-
decomposition problem in Section 7.2: the relationship between “true” and ‘“‘apparent”
inequality can be deduced from a formula such as Eqg. (55).

8.3. A standard class of inequality measures

To make effective use of sample data on income-distribution one should have a full
specification of the sampling distribution of inequality measures and other tools of dis-
tributional analysis. A general treatment of the problem requires a full book, but some of
the main issues can be illustrated by restricting attention to a few important special cases
of inequality measurement.®? In order to make the analogies with the relevant statisti-
cal literature more transparent let us modify our notation by introducing the following
family of weighted moments about zero

Wi (F) = f w/x" dF (w, x), (65)

where w is used to allow for the possibility of population weights, as in Eq. (2) above.
The GE class of inequality measures (Eq. 21) can then be written®3

Fye-1 )y o(F)—1
p1,0(F) M1,12( Vo (F) ’ (66)

—

IgE(F) = o

with appropriate limiting forms for the special cases @ = 0, 1.

91 See the discussion in Section 8.7.3, and the results in Cowell and Victoria-Feser (1996a, b, ¢) and Monti
(1991) whose approach is based on the work of Hampel (1968, 1974), Hampel et al. (1986) and Huber (1986).
Notice that the problem may sometimes be generated by the procedures involved in collecting data (see
footnote 87 in Section 8.1.1).

92 For more details, see Cowell (1999).

93 Note that in this notation moment #£1,0 can be interpreted as the “effective population size™: if income-
receivers are households and if the weight on each observation corresponds to the number of persons in each
household, then 1y ¢(F) is exactly the number of persons in the population; if the weights are normalised by
definition then 11 o(F) = 1. Mean income is given by 111 1/11 0.
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8.3.1. Point estimates

To obtain the point estimates, assume that a simple random sample F") has been drawn
consisting of n observations (w;, x;), i = 1,...,n, where x; is the income and w;
the weight of observation i. Cf. the specification in Eq. (7).** Then the sample-moment
counterparts to Eq. (65) are

¥ 1 . j
Mjn = Mjy (F(l)) = E w! x", 67
i=1

forany j € {0, 1, 2}.
From Egs. (65) and (67) a consistent estimator of Eq. (66) is then given by

1 mi j
7 - "’;_a—1J. (68)
@T @ mymy

This approach can easily be extended to inequality measures that are ordinally equiv-
alent to Eq. (66), to other fully decomposable inequality measures and to measures that
are ordinally equivalent to the form:

J+(sin)

which covers most of the specific indices introduced earlier. However, the Gini coeffi-
cient is a little more problematic; perhaps its most convenient form for computation is
as a sample version of Eq. (27)—a weighted sum of the ordered incomes:®>

n

> lilxlil, (70)
i=I
where
il = 21 Ziw[j]——w[i]—l (71)
omiamio | ’

and (wli], x[{]) is the observation with the ith smallest x-value in the sample.

94 In the empirical distribution the weights usually play two roles: in addition to their use in reweighting the
distribution by households to get the individual income distribution they may also incorporate sample weights:
the weight for observation i is then w; = w]w]’ where w] is the ith observation’s sampling weight and w}’ is
the household-to-individual weighting factor.

95 Cf. Donaldson and Weymark (1980). On computational algorithms for the Gini, see Berrebi and Silber
(1987), Lerman and Yitzhaki (1984, 1989) and Shalit (1985).
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8.3.2. Inference

Now consider the problem of inference from microdata; for analytical convenience take
first the class of scale-invariant, decomposable inequality measures. The basic result can
be seen by examining the behaviour of m 4, the sample estimate of 111 4, as an inequal-
ity measure which is essentially a non-normalised form of Eq. (66) with a sampling
weight of unity for all observations.”® We find:

1
var (mia) = —{m2ou— i) (72)
e 1
var (m o) = — [mz,za - m%a] ) (73)
& (\721? (mlya)) = Var(ml,a). (74)

From Eqgs. (72)—(74) we can obtain a result for all measures ordinally equivalent to the
GE class—see Eqgs. (18) and (66). Define

1= (11,0, 01,1, Hia) (75)

and m as the sample counterpart of gt. Then the relevant class of inequality measures can
be written as ¥ (u) and ¥ (m) in the population and the sample respectively (Cowell,
1989; Thistle, 1990). Given that:

Vam—pul 00~ N (0, X)), (76)
:=|n COV(mli’mlj)]i,j=0,1,q
12,0 — 11 g 2,1 — 41,0 M0 — H1,alh1,0
= | p2,1— K10 Mol — M%,l H2a+1 — Hlaltl1 |, an

Moo = H1al10 B2,e41 — Kol ] (220 — 4]

where N denotes the normal distribution (Rao, 1973), we obtain as an asymptotic result:

Valgm) — ¢ (u)]l ~ N ©,nV), (78)
where
_loy! oy

an (80)

3y [awm) 3y () BW)T
o dpin e |

9 This is itself a valid non-normalised inequality measure for o > 1 and ¢ < —1.
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The quadratic form V in Eq. (79) is the asymptotic sampling variance of the inequality
statistic, X is the variance-covariance matrix of the sample moments and v, encapsulates
the role of the inequality-cardinalisation in the sampling variance. In applying this result
to the case of the GE class (in its standard cardinalisation 21) we find:

0 1
AN - [[oz— 1 Be o Hle } 81)
w ud iy H10 M

The bottom right-hand term in Eq. (77) would be the only relevant term if the
data were unweighted and one had independent information about the true mean of
the distribution. The neighbouring off-diagonal terms show that, if the mean is to be
estimated from the sample, then its covariance with the income-evaluation function must
be accounted for; likewise the remaining off-diagonal terms in Eq. (77) illustrate the
way individual weights are correlated with income (terms involving pi1,0) and with the
income-evaluation function (bottom-left and top-right in the matrix); this correlation
depends upon sample design and population heterogeneities which are inherent in in-
equality measurement. The variance of the inequality estimate in the case of weighted
data could be larger or smaller than the corresponding variance in the unweighted case.

The normality of the sampling distribution (Eq. 78) means that it is straightforward
to apply standard statistical tests to problems involving distributional comparisons. For
example a straightforward difference-of-means test could be applied to test whether, or
not, inequality in one year was higher than that in another.®’

8.4. Extensions

The methodology of Section 8.3 can be extended to inequality indices that do not belong
to the GE class such as the relative mean deviation (Gastwirth, 1974a) although the
formulae for the standard errors are not so neat.

It can also be applied to order statistics which form the basis for empirical imple-
mentation of the Lorenz curve concept and so also to the Gini coefficient:*® ordinates of
Lorenz curves (regular, generalised or absolute) are basically the sum of order-statistics,
or a simple function of such sums. Consider the estimation problem in this case. In draw-
ing such a curve, one typically chooses a (finite) collection of population proportions
® C [0, 1] and then for each ¢ € © computes

int(ng)

G =C (F(”); q) - % 3 i, (82)

i=1

97 See Zheng and Cushing (1996) for a discussion of tests on marginal changes in inequality.

98 The underlying theory of the sampling distribution of order statistics was developed by Hoeffding
(1948)—see also Moore (1968), Shorack (1972) and Sillitto (1969). On the Gini coefficient, see also Gastwirth
and Gail (1985), Glasser (1962), Nygérd and Sandstrém (1981), Sandstrém (1982, 1983) and Sandstrom
(1985, 1988).
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using Eq. (13) where int(z) denotes the largest integer less than or equal to z. The set of
pairs {(q, Cq/q) 1 q € ®} gives points on the empirical generalised Lorenz curve, and
¢1 is the sample mean p (F <")); the relative and absolute curves are found by a simple
normalisation as in Egs. (14) and (17). Under fairly mild conditions on the underlying
distribution F the asymptotic distribution of the collection {éq} is multivariate normal®®
(Beach and Davidson, 1983; Cowell and Victoria-Feser, 1998) and so standard tests
are available for comparing distributions,' and it is possible to construct confidence
bands for Lorenz curves and associated tools (Anderson, 1994; Beach and Richmond,
1985; Csorgd and Zitikis, 1996a, b). However, this procedure raises a further issue:
given that one wants to rank distributions according to some criterion 7' (in the manner
of Section 3—see Definition 1) rather than simply ordering distributions according to a
unique index [ then there are two logical ways of testing for T -dominance of distribution
G over distribution F with a sample from each distribution using a set of population
proportions ®: (1) the null hypothesis is T7(G; g) > T(F; g) for some g € ® and the
alternative hypothesis is T7(G; g) < T(F; g) for all g € ©, (2) the null hypothesis is
T(G; q) = T(F; q)forall g € ® and the alternative hypothesisis T(G; q) < T(F; gq)
for some g € ®; which approach is preferable depends on the significance level and the
power of the test (Howes, 1993).

8.5. Small sample problems

The asymptotic results in Section 8.3.2 may not be valid for some empirical applications
for reasons that are readily apparent. First, it is often the case that the particular problem
of economic interest requires a subsample that is of fairly modest size: the sample or
subsample may be so small that the asymptotic results which are commonly invoked
are invalid. The assumption is sometimes made that sample data on income distribution

9 Beach and Davidson (1983) assume that F is twice differentiable. For any ¢, ¢’ € © such that g < ¢’
then the asymptotic covariance of /néq and /né, is

¢
n [qarq2 + [qxq ~¢q] [xq/ -~ q'xq/ +ep— zq]] ,
where x; and ¢, are the population quantiles and income cumulants

xq = Q(F; q),
cq = C(F;q),

(see Egs. 12 and 13), and orqz is the conditional variance
1 rQF 2 _[a?
7 S x“dF(x) [q ]

100 por applications of classical hypothesis testing to ranking criteria see, for example, Beach et al. (1994),
Bishop et al. (1987, 1988, 1989a, b, 1991, 1994, 1997), Davidson and Duclos (1997), Stein et al. (1987) and
Zheng (1996).
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will, of their nature, have a large n so that in practice the issue of sampling error can be
neglected as being of secondary importance. Second, some particularly sensitive indices
(for example the coefficient of variation) have a standard error of estimate that it is very
large even for apparently large samples. Under these circumstances it may be appropriate
to use statistical methods which involve resampling with (“the bootstrap”) or without
(“the jackknife”) replacement using the empirical distribution F* as raw materials. '°!

8.6. The problem of grouped data

Even though microdata are widely available today it is still necessary to work with
grouped data on income distributions; if one wishes to examine historical data then the
issue of grouping is almost unavoidable. Typically we have the following situation. The
structure of the data imply that there is a partially specified income distribution of the
form:
J
F(x):Zpl-’x:aj+1,j:1,2,...,J—1. (83)

i=1

However, detailed information on the distribution within each interval {a;,a;1) is
usually unavailable except that one sometimes has the information

1 Aj+1

— xdF(x) =Xx;, (84)

Pj Ja;
the mean of the empirical distribution within interval j. The situation is as though one
had a partition of the nonoverlapping form described in Section 6.2.2 with limited in-
formation about the within-group income distributions F (). Furthermore, not only is
information unavailable about the shape of the distribution in the top income interval
[ar, aj+1), but the value of ay4 is also usually left unspecified.

It is clear that this information structure will result in the loss of some important
distributional information (Howes, 1996) and will complicate some standard statistical
problems such as inference—see Gastwirth et al. (1986, 1989). However, there are a
number of additional problems—special to this type of data—concerning the possibility
of an appropriate assumed distribution FU in interval j:

e Is it possible to choose F/) so as to put bounds on inequality estimates in the

light of the partial information?

101 Although bootstrap estimaies have a smaller sampling variance than their jackknife counterparts, they
are usually much more time-consuming computationally. For a discussion of the bootstrap and jackknife
approaches see Bhattacharya and Qumsiyeh (1989), Csorgd and Mason (1989), Efron (1979, 1982), Efron
and Tibshirani (1993), Hall (1982), Rubin (1981) and Shao and Tu (19953); see also Kish and Frankel (1970)
for a discussion of cases where samples are complex. However, the bootstrap does not work in every case,
especially when—as with relative Lorenz ordinates—the statistic to be bootstrapped is bounded; see Schenker
(1985) and Andrews (1997). For an application of the bootstrap and jackknife to inequality statistics, see Efron
and Stein (1981), Maasoumi et al. (1997), Mills and Zandvakili (1997) and Yitzhaki (1991).
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Fig. 19. Assumed distribution for (a) lower-bound inequality, (b) upper-bound inequality.

e Are there appropriate interpolation methods to fit compromise estimates FU) of
the underlying distribution?

o How is one to choose F/) 50 as to handle the problem of the open-ended interval
[ ay, 00)7102

8.6.1. The bounding problem

Unsophisticated methods of choosing F) to obtain bounding values of inequality mea-
sures are easily obtained. Given the information (Egs. 83, 84) the lower bound on
inequality is found by assigning a point mass p; at point x; in each closed interval
Jj» and the upper bound is found by assigning a point mass Ap; at the lower boundary a;
and a point mass [1 — A]p; at the upper boundary a; | of each closed interval j where
A= (ajq —Xj)/(ajy1 —aj)—see Fig. 19.

If it is legitimate to make more specific assumptions about F/), the unknown distri-
bution within a particular interval [a;, a1 1), namely that there is decreasing frequency
over that interval, then it is possible to obtain more refined bounds on the values of mea-
sures that have the additively separable form (Eq. 36). For the refined lower-bound value
of inequality the assumed distribution FU) within the interval is assumed to be rectangu-
lar over the subinterval [a;, 214 ; — a;) and zero elsewhere; the refined upper-bound case
is found by supposing FU (o consist of a pointmass pjla;y+a;—2%;])[a;11 — aj]_1
at a; and a rectangular distribution 2p ;[x; —a;]la;+1— aj]“2 over (a;j, a;j+1)—see Fig.
20 (Gastwirth, 1975). Other bounding results are obtainable for alternative assumptions
about the amount of information available about the grouped income data (Cowell, 1991;
Gastwirth, 1972; McDonald and Ransom, 1981; Murray, 1978).

102 1n some cases ay is left unspecified so that a similar problem arises with (1.
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(a) (b}
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Fig. 20. Assumed distribution for refined bounds: (a) lower, (b) upper.
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Fig. 21. (a) Linear and (b) Split-histogram interpolation.

8.6.2. Interpolation methods

If one were trying to choose FY) to obtain a compromise estimate of inequality what
type of restrictions on the distribution would it be reasonable to impose? It might be that
essentially aesthetic properties—such as smoothness or flexibility of form of F/), or
continuity of the implied density across interval boundaries, or familiarity of the func-
tional form used in interpolation—appear as particularly attractive. However, relatively
simple interpolation schemes—such as those depicted!®—actually perform as well as
more elegant formulae (Cowell and Mehta, 1982; Gastwirth and Glauberman, 1976).
What is far more important than the detail of the interpolation formula is the fineness of
the information provided by the data source. 104

108 Fig. 21(a) the interpolation formula is piecewise linear with discontinuities at the interval boundaries
aj; in Fig. 21(b) the interpolation formula is piecewise rectangular in the subintervals [a;, X ;) and [X}, a; 1)~
see Cowell and Mehta (1982) for details.

104 The question of optimal grouping by data providers is discussed by Aghevli and Mehran (1981) and
Davies and Shorrocks (1989).
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8.6.3. The upper tail

Unbounded intervals are convenient for information providers but present a difficult
problem for the distributional analyst. Although in some cases it is possible to use the
data to impose an upper bound on inequality estimates (see the references in Section
8.6.1) the standard approach is to model the distribution in the top one or two intervals
using an explicit functional form, usually a Pareto distribution (Needleman, 1978; Fuller,
1979) (see Section 8.7).

8.7. Modelling with functional forms

The use of the parametric approach to distributional analysis runs counter to the general
trend towards the pursuit of non-parametric methods, although is extensively applied
in the statistical literature. Perhaps it is because some versions of the parametric ap-
proach have had a bad press: Pareto’s seminal works led to some fanciful interpreta-
tions of “laws” of income distribution (Davis, 1941, 1954); perhaps it is because the
non-parametric method seems to be more general in its approach.1%

Nevertheless a parametric approach can be particularly useful for estimation of in-
equality indices or other statistics in cases where information is sparse (Braulke, 1983,
1988; Chotikapanich et al., 1997). Furthermore, some standard functional forms claim
attention, not only for their suitability in modelling some features of many empirical in-
come distributions but also because of their role as equilibrium distributions in economic
processes.

8.7.1. The choice of functional form

In the inequality literature there is a substantial number of formulae Fy used to model
various aspects of income distribution, most of which have natural intuitive interpreta-
tions of the parameters 8. Some of the most important include the following:

e the Pareto model (Arnold, 1983; Chipman, 1974),
X
Frat=1-[]", (85)
X
where x > 0 is a location parameter and « is a parameter that is inversely related

to dispersion.
¢ the lognormal model (Aitchison and Brown, 1954, 1957)

* 1 L _m]?
F, 52(x) =f — ¢ 27 [log(y)—m] dy, (86)
0 y«2mo

where m and 0% are parameters specifying the mean and variance of log-income.

105 Aithough for some issues, such as kernel density estimation, specialised structural assumptions are
required (Silverman, 1986).
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o the gamma model (Salem and Mount, 1974)

I'(w)

where I is the standard gamma function.

The functional form that is appropriate for modelling distributions depends on the
definition of income and the particular part of the distribution in which we happen to be
interested. For example, the Pareto model is appropriate for analysing upper incomes;
in general lognormal models are appropriate for individual earnings in a homogeneous
population; the gamma model approximates the majority of data in the “middie” of the
distribution (Harrison, 1981).

The families of two-parameter models (Eqgs. 85-87) are evidently limited in the va-
riety of shapes of income distributions that they can be expected to describe. One way
forward is to consider extensions to the basic forms to make them more flexible—for
example multiparameter generalisations of the Pareto and of the lognormal have been
suggested.! Several other famiilies of distributions have been shown to have merit in
capturing some important features of the distribution; many of these functional forms
are interrelated, in the sense that one is a special form of another, or one approximates
another asymptotically.'%” But it should be borne in mind that, however attractive greater
flexibility may seem to be, proliferation of parameters in the model specification may
impose a considerably greater burden in terms of interpretation and computation. Four
parameter models can be very unwieldy, and even three-parameter models may not
give a huge advantage over their two-parameter counterparts. Complicated empirical
distributions may not be much illuminated by complicated functional forms: it may be
better to piecemeal focus on readily interpretable chunks of the distribution.

X )\‘(X .
Foi(x) = f —— 2 lemh gy (87)
0

8.7.2. Inequality in parametric models

In most cases the use of a functional form induces a structure on § that makes the
distributional ranking problem very easy—perhaps deceptively so. For example, the
Lorenz curves of Pareto distributions never intersect; the same is true for lognormal
distributions (the Lorenz curve lies further from the line of equality the lower is the
parameter & and the higher is the parameter o2 in Eqgs. (85) and (86), respectively); so
adoption of either of these families as a paradigm for the admissible class of distributions
means that first- and second-order dominance criteria are always very clear. Of course
one has to be careful that one is not squeezing a foot into an ill-fitting standardised shoe:
unambiguous dominance results are of little use if the adoption of the functional form is
at the price of ignoring important information in some part of the distribution.

106 See, for example, Rasche et al. (1980), Gupta (1984), Rao and Tam (1987) and Singh and Maddala (1976)
on Pareto-type indices, Esteban (1986), Kloek and Van Dijk (1977, 1978) and Taille (1981) on the generalised
gamma, Metcalf (1969) on the generalised lognormal, and also Cowell (1995, Appendix) for a discussion of
these alternative forms.

107 See McDonald (1984, p. 698) and Merkies (1994) for a useful diagram showing the principal family
connections. See also Majumder and Chakravarty (1990).
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If one does adopt a specific functional form, then inequality can be expressed in
terms of its parameters: '

1(Fy) = 1(6). (88)

For example, the Atkinson family of indices (Eq. 30) can be written

a—1 o /(-2
I{ (F =1- 39
A(La) o l:a+e—1:| (89)
and
I§ (Fpyp2) = 1 — e~ (/Pe0” (90)

in the case of the Pareto and the lognormal, respectively. Again, note that inequal-
ity is monotonic decreasing in « (Eq. 89) and monotonic increasing in o2 (Eq. 90),
respectively.

8.7.3. The estimation method
The general nature of the problem can be described as follows. First, it is necessary
to choose a functional form or model that is appropriate in an economic sense—i.e., a
general family form Fy that captures the general shape of the distribution, or part of
the distribution, that one wishes to model, as described in Section 8.7.1. Then the model
parameters are estimated using an appropriate algorithm: this means an algorithm chosen
according to criteria which implicitly define the term “appropriate” in the statistical
sense.

For example, “appropriateness” is often interpreted in terms of efficiency of the es-
timator: given a model Fy with density function fp, the maximum likelihood estimators
(MLE) are then obtained as the solution in 6 of the m equations109

> S(xi;0) =0, ©1)
i=1

where m := dim(@) and S is the scores function defined by

d
S(x; 0) = 5510g fo(x). (92)

Of course it is clear that this efficiency criterion cannot take account of the problem
of contamination mentioned in Section 8.2.2. It may be realistic to assume that the data

108 See, for example, Cowell (1995, Chap. 4), Wilfling (1996) and Wilfling and Krimer (1993); also see
Aitchison and Brown (1957) for the lognormal and Chipman (1974) for the Pareto.

109 For the MLE in the case of the Pareto, see Baxter (1980); and for the MLE for a variety of functional
forms, see McDonald and Ransom (1979).
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come from a distribution in the neighbourhood of the true model of the distribution—
that they are actually generated by the parametric model Fp with probability 1 — &, and
by an alien distribution (the contamination) H with probability §, where § is small.
The MLE procedures would be optimal given the assumption that the data are gener-
ated by Fy (the case § = 0), but will be invalid for any variation around Fy (the case
§ > 0)—see Hampel et al. (1986) and Victoria-Feser (1993). To handle this requires an
alternative statistical criterion of appropriateness that takes into account the robustness
considerations outlined in Section 8.2.2. In the robust approach to estimation, instead
of applying Egs. (91) and (92), one requires an algorithm to filter outlying observations
systematically. The MLE belong to a general class of so-called M-estimators which are
defined as the solution in @ of

> Y 0) =0, (93)

i=1

where v belongs to a very general class of functions (Huber, 1964). The robust approach
consists of a search for the minimum (asymptotic) variance M-estimator with a bounded
1 F: efficiency is sacrificed to some extent in favour of robustness. There is a number of
optimal estimators, depending on the exact method of bounding the 7 F.''?

Other criteria of appropriateness could be applied. For example the method of mo-
ments has the advantages of simplicity and relative transparency: by equating the theo-
retical values, conditional on #, of some of the moments to their counterparts computed

10 gor example, consider the standardised Optimal Bias-Robust Estimators (OBRE) which also belong to
Eq. (93); given a constant ¢ € [/m, 0o) which plays the role of upper bound on the I F, the OBRE is defined
as the solution in @ to

n
S v e =0,
where

YA 0) = AW@) [Sx: 8) —a@®)] welx; 0)

I

¢
we(x;0) = mnll; ———
¢ { IA@) [Sx: 8) —a@] }
A is an m X m-matrix, and a is an m-vector; A and a are determined by:
E[pd w09t moT] = 1

E [y 0)]

I

0

i

A and a can be considered as Lagrange multipliers for these last two restrictions; v is a modified and stan-
dardised scores function, weighted using w,. The constant ¢ may be selected as a “regulator” between the two
statistical criteria, efficiency and robustness. Lower values of ¢ yield more robust, but less efficient, estimators:
the maximum-robustness estimator corresponds to the lower bound of the constant ¢ = +/m; on the other hand
¢ = oo yields the MLE (Prieto-Alaiz and Victoria-Feser, 1996; Victoria-Feser, 1995). On robust estimation
for grouped data, see Victoria-Feser and Ronchetti (1997).
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from the data one can obtain a set of simultaneous equations for the explicit computation
of the parameter estimates. How many moments should be used, and which ones, will
of course depend on the particular form of Fy; but typically one sets up two equations in
the mean and variance of income or log-income.

8.8. Re-using inequality measures

The computation of inequality in the case of parametric approaches to income distribu-
tion has suggested a number of alternative applications of measurement tools. Prominent
among these are instances where the inequality measures are “turned on their heads”
and used as the basis of goodness-of-fit tests (Gail and Gastwirth,1978a, b) or devices
for quantifying the distance of one distribution from another (Atkinson et al., 1988). The
inequality index is used to give meaning to the deviations between the sample data and
a particular functional form proposed as a model of the underlying income distribution.

Applying inequality measures in this sort of way continues to be a promising idea.
For some time distributional tools developed for the purpose of inequality analysis
have been applied in contexts other than income distribution—such as in the study of
industrial concentration, political science, for example. It seems appropriate that these
measurement techniques which have been underpinned by careful analytical work on
their axiomatic bases and their structural properties should be applied in contexts other
than a narrow welfare-economic interpretation of inequality. An example of this is the
development of the concept of the “Gini regression” technique (Olkin and Yitzhaki,
1992; Yitzhaki, 1996). Re-using inequality measures in this way can provide important
insights in other fields of economics and gives the prominence to the analysis that it
Justly deserves.

9. A brief conclusion

A conclusion section provides an ideal opportunity to pass judgment on deadends and
promising discoveries, and to make hopeful remarks about further work in the subject.
shall not try such grand things: instead, let us briefly consider the natural limitations of
the subject as it is currently understood.

The formal approach to inequality measurement is a good discipline for training us in
thinking about what we are doing when income distributions are to be compared. It does
not matter much what the ethical or intellectual standpoint is from which one comes to
the subject; the analysis can assist in providing systematic answers to a number of basic
questions. Is inequality about individual incomes or about income differences? Is the
shape of the income distribution relevant to inequality judgments? How can theoretical
reasoning in the economics discipline illuminate practical questions of economic and
social policy?

On the other hand some major issues are sidestepped or are deliberately left open
for work by scholars in related fields: Why should social welfare be concerned with
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inequality ? Does inequality “matter” in a social sense? How should inequality be related
to broader concepts of “fairness” in economics?

Finally, an odd question. Why is something like the Gini coefficient so consistently
popular? A trawl through the empirical literature (which I shamefully neglected in this
survey) reveals an overwhelming propensity to use this index rather than other tools
reviewed above. For many practical people doing important applied work it is the in-
equality index. Yet the index has many apparent drawbacks. It is not decomposable, at
least not in the sense that it will satisfy consistency requirements for arbitrary partitions
of the population. Its statistical properties are far less tractable than those of easily
available alternatives. It does not emerge naturally from the welfare-economics of the
subject (although it can be made to fit in). It is certainly not new. Here are two possible
answers, both of which are offered tentatively:

(1) There is also considerable cultural inertia in the field of inequality analysis, as in
other fields.
(2) Perhaps it is because people can “see” inequality immediately once the idea of the

Lorenz curve is accepted.

Each of these reasons may be no bad thing. However, the question, and its possible
answer, may illuminate some of the problems that academic researchers in this field
could have in connecting theory with an understanding of the real world.
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Abstract

Income and wealth inequality rose over the first 150 years of US history. They rose in
Britain before 1875, especially 1740-1810. The first half of the 20th century equalized
pre-fisc incomes both in Britain and in America. From the 1970s to the 1990s inequality
rose in both countries, reversing most or all of the previous equalization. Government
redistribution explains part but not all of the reversals in inequality trends. Factor-market
forces and economic growth would have produced a similar timing of rises and falls
in income inequality even without shifts in the progressivity of redistribution through
government.

Redistribution toward the poor tends to happen least in those times and polities where
it would seem most justified by the usual goals of welfare policy.

Arthur Burns was delighted with what he read in Simon Kuznets’s massive new book
in 1953. Kuznets found that incomes were getting more equal. For Burns, this finding
re-wrote all the rules for the perennial debate over inequality and redistribution through
government:

Few Americans and fewer Europeans are aware of the transformation in the distribution of our national income
that has occurred within the past twenty years—a transformation that has been carried out peacefully and
gradually, but which may already be counted as one of the great social revolutions of history ....

Considerable income inequalities still exist in our midst, but they require careful interpretation .... the
upper stratum is dominated by the most productive age, sex, and educational groups in the population . ...

These conclusions of Kuznets’ investigation have great significance for the American people. If we are to
look forward constructively to a material reduction of income inequalities in the future, we must seek to attain
it principally by raising the productivity of those at the bottom of the income scale rather than by transferring
income from the rich to the poor .. .. Substantial further government redistribution of income may .. .. affect
adversely the size of the national income, while it cannot improve appreciably the living conditions of the
great masses. (Burns, 1954: p. 137)

Burns was neither the first nor the last to base a sermon about inequality on some
historical data. His enthusiasm stands out in retrospect, however, because it came at a
time when an epochal equalization of incomes seemed tangible to many. Seeing him in
that dawn of discovery, and marveling at his breath-taking leaps of logic, we naturally
wonder about the longer and deeper history. Was he right? How long had that egalitarian
trend been going on before the 1950s? Was the non-meritocratic part of inequality really
stripped away in those past twenty years? Would the change be permanent? And what
would Burns have written about inequality movements “within the past twenty years” if
he were writing at the end of the twentieth century?
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We can now take stock of past inequality movements in Britain and the United States
with the help of recent progress on three fronts: (1) New experiences since the 1970s;
(2) archeological progress, yielding better retrospective data on the more distant past;
and (3) a highly-developed algebra that decomposes inequality movements into their
proximate causes, in order to trace more fingerprints of the underlying causal forces
than simple inequality aggregates can reveal.

A number of conclusions about inequality movements stand out, despite all the data
flaws and the nuances we have learned to expect from movements in the distribution of
incomes among fluctuating human populations:

1. Income and wealth inequality definitely rose over the first 150 years of US history.
Britain may also have had an early period of rising inequality, but the most likely
period of rising inequality (1740-1810) was earlier than most writers have imagined.

2. Britain and America, and indeed most high-income countries, did indeed experience
a shift toward more equal pre-fisc incomes in the first half of the twentieth century,
as Kuznets believed. The leveling was brief and sharp for America, but proceeded
more gradually for Britain. Most or all of the leveling took the form of a narrowing
of the gaps between the top and middle ranks.

3. From the 1970s to the 1990s income inequality clearly rose in these two countries.
This widening reversed most or all of the previous equalization of pre-fisc incomes.
There was probably still a net equalization of post-fisc (disposable) incomes over
the whole three centuries, however.

Exploring these movements has deepened our knowledge of their underlying causes:

4. Even “pre-fisc” income inequality moves partly in response to redistribution through
government. The rise of tax-transfer progressivity equalized the ownership of human
and non-human capital, and its later stasis played a permissive role in the recent
return of rising inequality.

5. Government redistribution cannot explain all of the epochal reversals in inequality
trends, however. Factor-market forces and economic growth would have produced a
similar chronology of rises and falls in income inequality even without shifts in the
progressivity of redistribution through government. The dominant causal forces here
are demographic change, unbalanced technological advance, and income effects.

6. These underlying forces change overall inequality both through movements in
relative factor prices and through compositional shifts in group weights.

7. The key to future improvements in our understanding of the forces driving income
inequality lies in simultaneously explaining the pre-fisc inequality, the inequality
of political voice, and government redistribution between rich and poor. Only with
such a three-sided simultaneous system will we have a satisfactory explanation of
the Robin Hood paradox, which notes that redistribution toward the poor tends to
happen least in those times and polities where it would seem most justified by the
usual goals of welfare policy.
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1. Choosing issues, measures, and methods

Our conventions for addressing, measuring, and explaining inequality movements have
governed what we are prepared to see, for better and for worse. Before turning to the long
history that can now be mapped, and surveying the usual approaches, we should note
where the literature has placed its lamp-posts, illuminating some aspects of inequality
but leaving others in the dark.

1.1. Redistributable income or living standards?

Much follows from one’s choice of a social issue for research and policy debate. Our
whole view of inequality hinges on whether we care more about (1) the inequality of
economic resources that economic policies might redistribute or (2) the overall inequal-
ity of living standards. The division is sharp here. Pursuing redistributable incomes, as in
the rest of this chapter and this book, reveals a history of episodic swings in this kind of
inequality. Pursuing the inequality of living standards among individual lifetimes reveals
more of an equalizing trend.

Economists’ exploration of inequality movements has seldom strayed far from the
issue that dominates most of economics: What is the proper role of government in our
lives? Income inequality is of interest primarily as an exhibit in the debate over how, or
whether, government should redistribute income and wealth. The (valid) pre-occupation
with this perennial debate shapes all choices of inequality measurement. In the choice of
independent variables (influences on inequality trends), considerable attention is spent
on allocating the credit or blame for inequality trends between government redistribu-
tion, market movements, and the distribution of human capital. It matters to most writers
whether the credit for a reduction in inequality should be given to government and labor
unions, or to the normal workings of the marketplace, or to equalization of individuals’
human capital.

Similarly, the dependent variable of interest is typically one directly responsive
to government manipulation and to market forces, such as taxable market income or
full-time annual earnings. When the subject turns to the health and longevity side of
inequality, our usual instinct is to view health and death as things experienced by families
at different positions in the income ranks, or by families headed by persons in different
socio-occupational classes. Thus infant mortality is something suffered differentially
by poor and rich parents, and we measure its impact at the household level (e.g., Tit-
muss, 1943). The implicit policy question is how much mortality could be reduced
and equalized by redistributing economic resources (income, health care, etc.) across
households.

Yet one might care primarily about that other inequality concept, the inequality of
overall living standards themselves, not just the income part of them most manipulable
by changing government policy or other economic institutions. Such a broader concern
for inequality of human living standards would give far more attention to inequalities
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in individuals’ heaith and length of life in particular.! Even if we valued whole life-
times only according to people’s total lifetime consumption, the literature on economic
inequality would look much different from the literature to be surveyed below. Robert
Summers (1956) noted this, and Lee Lillard (1977) offered indirect measures of the
inequality of lifetime income and consumption. Such measures, however, stay close to
the annual income idea by positing a fixed economic lifetime. A bigger second step
is to follow the inequality of lifetime consumption among birth cohorts of individuals,
taking account of the inequality in the length of life. The inequality of living standards,
as proxied by lifetime consumption, is governed more by movements in infant mortality
than by movements in the inequality of annual income. Improved infant survival, even
if evenly spread across economic classes, has probably converted an upward drift in
income inequality into a clear trend toward more equal lifetime consumption across
individuals (Lindert, 1991: pp. 213-214; Jackson, 1994).

The usual economic treatment of inequality resists giving such heavy weight to
newborns as citizens, preferring to concentrate on infant death as something expe-
rienced differentially by parents in different social classes. The literature says much
about mortality gaps by income or social class, little about how the greatest reduction
in individual-lifetime inequality may have been achieved by advances in medicine and
health care that did not favor any class. Since this chapter’s task is to share the literature’s
preoccupation with the debate over income inequality, differentials in life expectancy
will be noted only en passant, as extra twists on inequalities between income ranks.?

1.2. The pre-fisc focus

Much of the literature on income inequality movements chooses to follow measures
of the inequality of pre-fisc, or original, incomes, rather than the post-fisc disposable
incomes people actually receive. This frequent choice has a rationale and a major
implication.

The rationale is to concentrate on the larger intellectual challenge. The directly redis-
tributive component of post-fisc inequality is transparently attributable to government,
at least in the accounting sense. The task of explaining movements in pre-fisc or origi-
nal income is more challenging. Many economic forces compete for explanatory roles.

! For a review of alternative concepts of the standard of living, with some discussion of inequality move-
ments, see Steckel (1994). There is alarge literature on the economic valuation of gains in life expectancy (e.g.,
Usher, 1973; Williamson, 1984), but without quantification of its impact on the inequality of living standards,
a task left to Jackson (1994).

2 To emphasize that either view to the inequality of life expectancy seems valid, depending on the question
being pursued, I should note that [ have viewed it both ways. In Lindert (1991: p. 214) I suggested a focus
on individual lifetime consumption patterns, so that, for example, infant deaths in any social class would
raise the inequality of living standards among individuals. This view is developed and quantified in Jackson
(1994). In a comment on Britain on the same page, and in Lindert (1994), [ reverted to the implicit convention
of viewing infant mortality as a subtraction from the well-being of households in the affected ranks of the
income distribution.
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Indeed pre-fisc is not even pre-fisc, inasmuch as prior fiscal interventions, such as estate
tax, affect the inequality of this year’s original incomes.

The implication to bear in mind is that the literature focusing on movements in
pre-fisc inequality, even when it recognizes feedbacks from past taxes and transfers to
current original income, hides much of the role of government in shaping the inequality
of current disposable income.

1.3. Causal methods

Different analytical techniques compete for our energies and attention, so that using one
more fully can crowd out other insights. The treatment of income inequality has passed
from simple factor-price and factor-share tales, to a more sophisticated decompositional
accounting based on identities, to the use of regressions and large-model simulations to
weigh exogenous causal forces. Time spent at each step is time not spent at the next.

Before the mid-twentieth century the usual instinct was to imagine fixed shares of
the population for different economic classes, each rewarded by a different factor price,
and to assume that movements in rents and profit rates and wage rates summarized the
movements in inequality. While this simple equation of factors and quantile ranks had
some validity back when the classical economists wrote (Lindert, 1986), it was obsolete
long before it was abandoned.

Simon Kuznets (1955) ushered in the current era of decompositional inequality ac-
counting with his often-cited example of how shifting group weights could generate
inequality trends without any movement at all in factor prices. The algebra has grown in
sophistication, as evidenced by other chapters in this volume. Identifying the behavior
of the different components makes it possible to test numerous side-implications of each
hypothesis about the sources of inequality.

While decomposing inequality into its parts sharpens our sense of how inequality
changes, it leaves open the question of why. Each of the classes into which decom-
positions divide an inequality change can be affected by several underlying forces in
unknown proportions, and each of those forces typically shapes inequality though more
than one component. Decompositional analysis must share the stage with statistical and
simulation- model (e.g., computable general equilibrium) techniques for weighing the
contributions of underlying forces.

1.4. The Kuznets conjecture

Finally, one other lamp-post has illuminated a corer of the subject rather well, a corner
from which it is time to move. This is the literature testing whether or not inequality
follows an inverted-U curve, a Kuznets curve, as per capita income rises.

Despite its name, Kuznets never drew such a curve. He was content to offer a verbal
conjecture about how income inequality might move, and to use a tale of compositional
shifts and some common sense to suggest explanations. He was rightly modest about the
international data base he had at his disposal, and described his conjectures about trends
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as “...perhaps 5% empirical information and 95% speculation, some of it possibly
tainted by wishful thinking” (Kuznets, 1955: p. 26).

Kuznets did not feel the same about the rise as he did about the fall of inequality. That
inequality tended to decline at some advanced stage of development, he seemed quite
confident. He barely asserted—rather, wondered about—the possibility of an earlier rise.
His confidence in his explanations for it all were similarly mixed: He emphasized the
role of sectoral shifts as an engine of inequality, and mused more vaguely about the
possible importance of the demographic transition (Kuznets, 1955).

The Kuznets curve has to some extent tyrannized the literature on inequality trends.
Energies that could have moved earlier into exploring the underlying causes of inequality
were diverted into a debate over whether there was or was not an inverted U curve, either
in history or in postwar international cross-sections. Like other writings, the rest of this
chapter will show both theoretical and empirical reasons to doubt that countries must
follow such a rise and fall in inequality. It is time to move onto explorations that proceed
directly to the task of explaining any episodic movement, without bothering to relate it
to the Kuznets curve.

2. Was there a rise in inequality sometime before 1914?

[As a] conjectural conclusion .. .. I would place the early phase in which income inequality might have been
widening, from about 1780 to 1850 in England; from about 1840 to 1890, and particularly from 1870 on in
the United States; and, from the 1840’s to the 1890’s in Germany. (Kuznets, 1955: p. 19)

The top candidates for rising inequality, in Kuznets’s view, were those epochs that the
debates of the 1960s would call “industrialization” or “take-off”, including the classic
dating of Britain’s Industrial Revolution.

Was it true? Our interest has remained strong since 1955, and our views have
changed. Pioneering work by Lee Soltow has amassed an impressive array of primary
data. Soltow doubts that there was any period of sustained and serious widening of
inequalities in either Britain or America. Rather, he emphasizes that inequalities were
traditionally stark before they narrowed dramatically across the twentieth century. Jef-
frey Williamson and 1, by contrast, see early widening and later narrowing of inequality
in both countries, though not with the timing conjectured by Kuznets. Jan Luiten van
Zanden has posited an early rise in inequality by arguing that most economies of Western
Europe ascended a “super-Kuznets curve” before industrialization, sometime between
the sixteenth century and the late eighteenth century. The evidence, and the additional
patterns of interest, need to be viewed for Britain and America separately.’

3 See, in particular, Soltow (1968, 1969, 1971, 1975, 1984, 1989, 1990, 1992); Williamson and Lindert
(1980); Lindert and Williamson (1983, 1985); Williamson (1985, 1991); Lindert (1986, 1991, 1994); criticisms
of Williamson (1985) by Jackson (1987) and Feinstein (1988); criticisms of Lindert (1991) by Jackson (1994);
Phelps Brown (1988); and van Zanden (1994).
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2.1. Britain, 16881914

For Britain before 1914, our best guesses are necessarily eclectic. There is little choice
but to weave an archival quilt of indirect clues on income inequality. The main pieces
of primary material are: (1) the social tables used by the “political arithmeticians” from
Gregory King through A.L. Bowley; (2) measures of personal wealth based on probate
records and occasional tax assessments; (3) the paths followed by a few dozen wage
series; (4) land-rent series, and (5) early partial tax returns.

Britain’s early income distributions start from educated works of fiction, those social
tables drawn up by Gregory King, Joseph Massie, Patrick Colquhoun, R. Dudley Baxter,
A.L. Bowley and others. Each of these experts had access to the best miscellany of data
available in London at the time. The first three of them, at least, had axes to grind.
King seemed intent on warning that the nation had only a limited capacity to raise tax
revenues for wars against France. Massie railed against the sugar monopoly. Colquhoun
highlighted the nation’s achievements and its ability to afford more poor relief. Such
dangerous estimates need to be cross-checked and revised with the help of all the records
unearthed by subsequent scholarship. Weighing them carefully has yielded useful tenta-
tive revised estimates of the whole distribution of class-average incomes per household
(Lindert and Williamson 1982, 1983).4

Table 1 and Fig. 1 summarize the income distribution estimates for England-Wales
and the UK since 1688. We focus on top-rank income shares because the underlying
data aggregated the poorest ranks of society into a few large classes, blurring our view of
inequalities below the median household before 1914. The estimates imply that Britain’s
inequality was higher between 1688 and 1911 than anytime since, though the gaps in
the 1990s approach those of 1911. There is no clear early widening of the income gaps,
though the period 1759-1802 (or, probably, from the 1740s to the 1810s) gives signals
of a rise in the share received by the richest. There is also the suggestion that income
inequality declined gently in the last five decades before World War I, though the 1911
figures are based on highly aggregated distributions.

The suggestion of overall stability in the income gaps, with a slight rise in 1759-
1802 and a possible slight decline in 1867-1911, should not be accepted on the basis
of the revised social tables alone. We need to see what other evidence says about the
suggested long-run stability, the apparent net rise of 1759-1802 (or similar dates), and
the possible decline between 1867 and 1911.

We have three main kinds of additional clues available: (1) Movements in factor-
price ratios; (2) estimates of movements in the inequality of wealth or property income,
and (3) estimates of movements in the inequality of human earnings.

4 The choice of population units is driven by data availability. In this case it is expedient to compare
estimates for households. The early social tables sometimes called them “families” but apparently included
servants in wealthy households and unrelated adult individuals at the bottom of the distribution. The rest of
this chapter alternates between households, earners, and adults, depending on which units are oifered in the
available series.
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Table 1
Income inequality trends in the UK, 1688-1995

A. Rough estimates for early benchmark years®
Shares of pre~-tax nominal Real-income
personal income received by shares (1911 base)
Top 5% of Top 20% of  Nominal
households households Gini x 100 Top 5% Top 20%

England and Wales

1688 (King, revised) 35.6 58.1 55.6 n.a. n.a.
1759 (Massie, revised) 35.4 57.5 522 21.1 46.4
1801/03 (Colguhoun, revised) 39.2 63.2 59.3 279 55.9
1867 (Baxter, revised) 41.2 57.3 49.0 374 55.6
United Kingdom

1867 (Baxter, revised) 41.1 57.7 50.6 37.3 56.0
1911 (Bowley revised) 38.7 55.2 48.3 38.7 552

& The main sources for the 1688-1867 rough estimates are Lindert and Williamson (1982, 1983) and
Williamson (1985), using the full class detail, not just the 13-class comparisons in Table 3 of Lindet and
Williamson (1993). I have since revised the estimates for 1867, however, to adjust them for a distribution
among Baxter’s income-recipients to a distribution among households. I have done the same for the Bowley
estimates of 1911, removing earnings of minors and atttributing them to aduli-head households. The 1911 esti-
mates may miss some paupers (who comprise about 3% of the total population), causing some understatement
of inequality. The detailed re-calculations are available upon request.

The “real” top-group shares are based on separate deflators for the incomes of the top 5%, top 20%, and all
households, 17591911, as explained in (Lindert, 1998). The deflators differ mainly because of pronounced
movements in the relative prices of food and rent versus all commodities. Since the data on nominal incomes
excluded income from owner-occupied housing, this housing should also be excluded from the cost-of-living
bundle for the upper classes. The variant shown here assumes that the occupant-owned share of all housing
was 100% for the top 5% of households, 67% for the next 15%, and 0% for the bottom 80% of households.

The first set of clues uses a crude factor-price ratio, the ratio of land rents to wage
rates. For an early era in which land still commanded a significant share of national
product, land rents alone can represent much of what was happening to the average
reward for the use of property. And for England and Wales as late as 1867, land was
almost exclusively an upper-class asset. Land rents accruing to the top decile of house-
holds were 13% of their income versus only 1% of the income of the other 90% of
households. Stated differently, about 89% of land rents were earned by that top decile
(Lindert, 1986: p. 1155). In such a society, any rise in the ratio of land rents to the wages
of common labor would imply a rise in the top decile’s income share, other things being
equal. As it happens, the only period between 1688 and 1914 in which the rent/wage
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Table 1
Income inequality trends in the UK, 1688-1995, continued

B. Inland Revenue, Survey of Personal Incomes (SPI)2

Financial year beginning Shares of pre-tax income received by

Top 1% of Top 5% of Top 20% of

tax units tax units tax units Gini x 100
1938 17.1 315 52.4 42.3
1949 10.6 23.1 45.3 36.4
1954 8.8 19.7 42.1 34.2
1959 7.9 18.7 41.2 334
1964 7.7 18.3 40.9 33.0
1965 7.8 18.5 41.1 335
1966 7.2 17.6 40.3 32.8
1967 7.0 17.4 40.2 32.8
1968 6.9 17.3 40.4 33.1
1969 6.7 17.1 40.0 32.6
1970 6.2 16.6 39.9 322
1971 6.1 16.4 39.8 3255
1972 6.0 15.9 389 30.5
1973 6.2 16.1 39.0 31.2
1974 5.9 15.8 394 32.0

3 Royal Commission (1977: pp. 240-243).

ratio clearly rose was circa 1750-1810, roughly the period in which the social tables
show their only rise in the top-decile and top-quintile income shares.’

By contrast, the separate estimates of wealthholding inequality and of earnings in-
equality do not follow the same chronology. The next set of clues consists of wealth
distributions worked up from large samples of probate inventories.® Wealth is not in-

5 This view of rent/wage trends rests on a miscellany of sources. The wage series are the Phelps Brown—
Hopkins wage for building laborers and John’s (1989) farm wage rates. The rents are those reported in John
(1989), in my gleanings of several rent series in (Lindert, 1983, working paper), and in an updated version
of Gregory Clark’s (1991) rack-rent series. Clark’s current estimates of the rental/wage ratio in English
agriculture show a large sustained rise from 1740 all the way to 1840.

Another crude hint also points to the era ending in the French Wars as the top candidate for rising inequality
in Britain. Between 1780 and 1801 the current-consensus estimates of national product per employed person
grew substantially, whereas the real wages received by broad groups of workers stagnated or even declined
(Feinstein, 1996b, and the sources cited there). Growth rates between the 1801 and 1831 benchmarks again
suggest faster growth in average national product than in real wages, though the hint looks stronger for 1780—
1801 than for 1801-1831.

6 The wealth distributions for England and Wales 1670-1875 are detailed and interpreted in Lindert (1985,
1986, 1987). The financial and social position of the very top wealth-holders was described at length by
Rubinstein (1981, 1986). See also Soltow (1990) on Scottish landed wealth in the eighteenth century.
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Table 1
Income inequality trends in the UK, 1688-1995, continued

C. CSO hybrid estimates (Blue Books)?

Financial Shares of pre-tax income received by

year Top 1% of Top 5% of Top 20% of

beginning tax units tax units tax units Gini x 100
1949 112 23.8 473 41.1
1954 9.3 20.8 452 40.3
1959 84 19.9 44.5 39.8
1962 8.3 19.5 444 39.7
1963 8.0 19.2 44.3 39.5
1964 8.2 19.5 44.6 39.9
1965 8.1 19.6 442 39.0
1966 7.7 18.8 43.7 38.6
1967 7.4 18.4 43.2 38.2
1968 7.1 17.8 42.5 37.4
1969 7.0 17.8 42.8 38.0
1970 6.6 17.7 43.4 385
1971 6.5 17.5 432 38.3
1972 6.4 17.2 427 370
1973 6.5 17.1 42.4 37.0
1974 6.2 16.8 424 371
1975 old 5.6 16.0 41.9 36.6
1975 new 5.7 16.4 423 37.3
1978 5.3 16.0 42.6 375
1981 6.0 17.6 45.0 40.0
1984 6.4 18.5 46.3 41.0

@ The CSO hybrid estimates combine date from the SPI and the Family Expenditure Survey (FES), as
reported in the May 1978, July 1984, and November 1987 issues of Economic Trends.

In this series CSO defines households as “individual tax-units, i.e., married couples or single people over
school-leaving age not at school” (Economic Trends, November 1987: p. 94).

come, of course, but it sheds indirect light in two ways: by showing the assets on which
current property income is based, and by reflecting the wealth accumulated from earlier
total incomes.

When one follows the average levels of estimated net worth by social classes—
landed gentry, merchants, yeomen, craftsmen, and so forth—one finds a striking
widening of the wealth gaps between 1810 and 1875. The top landed groups and mer-

Future research could narrow the wide confidence intervals on wealth inequality for the mid-nineteenth
century reported in Lindert (1986), by using the death duty returns in the Public Record Office, which were
unavailable at the time of my research. These returns attach real estate to personal estate more closely than I
could do by collating materials from separate sources.
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Table 1
Income inequality trends in the UK, 1688-1995, continued

D. CSO-UNS equivalised-income series?

Financial year Original income of households: Disposable income of households:
beginning Top 20% share Gini x 100 Top 20% Gini x 100
1977 43 43 36 27
1978 43 43 35 27
1979 43 44 36 27
1980 44 44 37 28
1981 46 46 38 28
1982 46 47 37 28
1983 47 48 38 28
1984 47 49 37 28
1985 47 49 38 29
1986 49 50 40 31
1987 50 51 41 33
1988 50 51 42 35
1989 49 50 41 34
1990 51 52 43 36
1991 50 51 42 35
1992 50 52 42 35
1993/4 52 54 42 35
1994/5 51 53 41 33
1995 50 52 40 33

2 The source is the set of articles in Economic Trends entitled “The Effects of Taxes and Benefits on Household
Income”, here cited from the December 1994, December 1995, and March 1997 issues.

The estimates distribute equivalised original income among households ranked by equivalised disposable
(not original) income, except for the Gini coefficients on original income, which seem to be (correctly) ranked
by original income. “Equivalised” here means that income has been divided by “equivalised persons” in the
household, using the McClements scale as explained in Economic Trends, December 1995, p. 57.

chants accumulated at a prodigious rate, it would seem, with their wealth growing far
faster than that of professionals, shopkeepers, yeomen, or craftsmen. Marx might have
been pleased with such estimates, were it not for the fact that even the middling groups
gained in absolute real wealth and held their share of the population, instead of slipping
down into the proletariat.”

7 Though he refused to make a will, “Karl Marx, Gentleman, a Widower” left almost £300 in personal estate
in 1883, according to the Principal Probate Registry. Frederick Engels, again a “Gentleman”, left $25,265 a
dozen years later. Other personal-estate probate entries (excluding real estate in each case) include £31,821 for
Sir Isaac Newton in 1727, almost £10,000 for Sir Frederick Morton Eden in 1810, almost £300,000 for David
Ricardo in 1823, and £129,542 for Charles Dickens in 1870 (Public Record Office, PROB3/26/66 and IR59).
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Fig. 1. Income inequality trends in the UK since 1688. (Sources: See text and the notes to Table 1.)

Yet the rise in wealth inequality vanishes when the personal wealth figures are
weighted and combined into a size distribution for England and Wales. As Table 2
makes clear, the wealth share held by the top 5% of aduits (approximately the top
10-11% of household heads) was high, but not clearly changing any time before this
century. The lack of trend is consistent with the dramatic widening of class wealth gaps
between 1810 and 1875, simply because the very richest groups (landed aristocrats and
merchants) were a declining share of the adult population, and land was a declining share
of national wealth and national income. The evidence on nonhuman wealth thus shows
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wide inequality gaps before 1914, but no clear trend.® Combining this trendless property
distribution with the available estimates of human earnings or human capital still leaves
an apparent net rise in income inequality between mid-eighteenth century (1740-1759
benchmarks) and the French War era (1801-1810), whether one sticks with an income
measure or uses a total-wealth measure (Lindert, 1986).

The other main quantitative data base for judging movements in British income in-
equality before 1914 consists of series on the mean and dispersion of labor earnings by
occupation. Jeffrey Williamson (1985, Chap. 3) has ambitiously pieced together the av-
erage male pay rates, intra-occupational earnings distributions, and employment weights
for dozens of occupations for benchmark years from the late eighteenth century to the
early twentieth. He finds that earnings inequality rose over the first half of the nineteenth
century, peaking at the 1851 benchmark. After an apparent plateau, 1851-1881, earnings
inequality began to drop, both within and between broad occupational classes. On these
estimates, the rise and fall of earnings inequality look more dramatic for the economy
as a whole than within nonagriculture, since the nonfarm/farm ratio of wage rates for
common labor also peaked in 1851. The rise and fall of earnings within the nineteenth
century contrasts with the lack of trend for overall income inequality shown in Table 1.°

8 Relative to other countries, mid-Victorian Britain {1867-1875) stood out as a nation of extreme inequality
in landownership, personal net worth, and pre-tax incomes (Lindert, 1987). We lack sufficient data to say
definitively, however, whether Britain occupied the absolute top inequality position among major nations at
the time.

9 While carefully noting that earnings inequality and overall income inequality need not follow the same
trends, Williamson felt that they just happened to rise and fall together in nineteenth-century Britain. This
coincidence no longer holds, however, now that the present Table 1 (like Feinstein, 1988; Jackson, 1994;
Lindert, 1994a) has adjusted the key 1867 income distributions to a household basis more comparable with
earlier and later income distributions.

An earlier movement noted by Williamson (1985: pp. 47-49) also differs from a trend in overall income
inequality implied by the social tables. He found that pay gaps narrowed from 1781 to 1805, before rising
again. The narrowing of employee pay rates during the French Wars is a plausible counter-current in the
presumably turbulent income movements of that era. Sudden wartime inflations often compress the pay ratio
between higher- and lower-paid employee groups, because higher salaries tend to advance more steadily, less
cyclically, than the wage rates of lower-paid groups.

The unusual compression of employee pay gaps around 1805 is consistent with the conclusion that overall
inequality had widened considerably (that rise from 1759 to 1801-03 in Table 1). Those in the skilled manual
trades and lower-paid professions, whose nominal pay failed to keep pace during the wartime inflation, were
probably dropping down the quantile ranks as well, while farmers, yeomen, and farm laborers were probably
rising. Even tenant farmers and yeomen on long-term leases must have shared some of the wartime jump in
the residuals generated by farming. (The relative income of handloom weavers, a non-wage 3—4 % of the labor
force, also peaked briefly in the French War era, on the eve of the weavers’ infamous demise).

My overall impression of the changes from the mid-eighteenth century to the French War era is that top
groups gained relative to all others, while many occupations reshuffled their relative positions in the lower
income ranks. The identity of the fastest-gaining top groups is an uncertain mix of landed aristocracy and top
merchants. The top-end gainers in the income distribution were the top 5% of households (Table 1), but the
top 1% did not gain in income share, unlike the gain shown for the top 1% in the wealth distribution (Table
2). For much richer detail on the social and occupational identities of the richest individuals, see Rubinstein
(1981, 1986).
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Wealth inequality trends in the UK, 1670-1989
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Shares of aggregate marketable net worth

England and Wales

Top 1% of Top 5% of

households adults
1670 48.9 84.6
1700 39.3 81.9
1740 43.6 86.9
1810 54.9 85.3
1875 61.1 84.0

Great Britain

Top 1% Top 5% Top 1% Top 5%

of adults of adults of adults of adults
1911-13 69.0 87.0
1923 60.9 82.0
1924 59.9 81.5
1925 61.0 82.1
1926 57.3 79.9
1927 59.8 81.3
1928 57.0 79.6
1929 55.5 78.9
1930 57.9 79.2
1936 54.2 77.4
1938 55.0 76.9 55.0 77.2
1950 47.2 74.3 47.2 74.4
1951 45.8 73.6 45.9 73.8
1952 43.0 70.2 42.9 70.3
1953 43.6 71.1 435 71.2
1954 453 71.8 45.3 72.0
1955 44.5 71.1 43.8 70.8
1956 44.5 71.3 44.0 71.1
1957 43.4 68.7 429 68.6
1958 414 67.8 40.9 67.7
1959 41.4 67.6 41.8 67.9
1960 33.9 59.4 344 60.0
1961 36.5 60.6 36.5 60.8
1962 31.4 54.8 31.9 55.4
1964 34.5 58.6 34.7 59.2
1965 33.0 58.1 333 58.7
1966 30.6 55.5 31.0 56.1
1967 314 56.0 31.5 56.4
1968 33.6 58.3 33.6 58.6
1969 31.1 56.1 31.3 56.6
1970 29.7 53.6 30.1 54.3
1971 28.4 52.3 28.8 53.0
1972 31.7 56.0 32.0 57.2
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Table 2
(continued)
UK marketable UK personal net worth including
personal net worth all private and state pensions
Top 1% Top 5% Top 1% Top 5%
of adults of adults of adults of adults
1976 21 38 13 26
1977 22 39 14 27
1978 20 37 13 26
1979 20 37 12 25
1980 19 36 11 24
1981 i8 36 11 24
1982 18 36 11 24
1983 20 37 11 24
1984 18 35 10 23
1985 18 36 11 25
1986 18 36 11 24
1987 18 37 11 25
1988 17 38 10 26
1989 18 38 11 26

The minimum age of independent adulthood varies in the estimates, as in society. For the pre-1900 estimates,
this is assumed to be 20 years. Atkinson and Harrison assume that it dropped linearly from 23 years in 1923
to 20 years in 1953 and 18 years in 1973.

The sources are Lindert (1986) for 1688—1875; Atkinson and Harrison (1978: pp. 139, 159) for 19111913~
1972; and Central Statistical Office, Economic Trends, November 1991 for the UK 1976-1989.

The 1911-13 figure originates from Daniels and Campion, and Atkinson and Harrison (pp. 143-146) wam

that the Daniels and Campion measures are not fully comparable with later estimates.

While the occupational earnings data have thus become abundant for Britain in the
nineteenth century, their use as a clue to overall income inequality trends is compromised
by three drawbacks. The first, of course, is their omission of property incomes. Second,
the occupations tend to slide around the income ranks, denying us a view of pay ratios
between fixed percentile positions. Williamson has documented such rank-switching
(Williamson, 1980, 1985: p. 11), but it remains a problem. Third, Jackson (1987) and
Feinstein (1988) have pointed out defects in some of the pay series Williamson coltected
and presented, particularly those for the higher-paid services. When the most suspect
series are removed, the nineteenth-century rise and fall are muted. It is hard to say there
was any rise-fall pattern in pay gaps within the nonfarm sector across the nineteenth
century. The revisions suggested by Williamson’s critics do show a slight rise-and-fall
pattern in the economy-wide ratio for skilled/unskilled pay from 1827 to 1851 to 1911
(Jackson, 1987: p. 567; Feinstein, 1988: p. 712). But the economy-wide rise and fall
in earnings inequality now hinges almost solely on the nonfarm/farm ratio, and caveats
abound.
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To supplement these traditional inequality measures, we should briefly note the likely
changes in five other sources of inequality before 1914: (1) difference in the cost-
of-living trends for rich and poor; (2) unequal mortality; (3) difference in household
composition; (4) male/female pay gaps; and (5) regional inequalities.

(1) Real inequality trends differ from nominal inequality trends whenever the cost of
living moves differently for rich and for poor. Cost-of-living trends can indeed differ by
income class even when everybody faces the same prices for individual commodities. In
most settings this point does not matter much (e.g., for the US up to the 1970s, as shown
in Williamson and Lindert (1980, Chap. 5), and for the UK since 1978 in Crawford
(1996)). Yet it matters greatly in our judgment of English inequality trends in the 18th
and 19th centuries, as argued elsewhere (Lindert, 1998). In that setting the rich spent
a much lower share of their incomes on food than did the poor, and the rich also paid
out a smaller share of their income in housing rents.!? The relative price of food rose
something like 25% 17601800, then fell back after 1815. Real housing rents quadrupled
between 1760 and 1835, again relative to the overall cost-of-living index. The consumer
goods that declined in real price were fuel and textiles-clothing. Thus the cost of living
rose more, or fell less, for the bottom 80% of the income ranks than for the top 20%
or top 5%, as sketched in the “real” inequality series of Table 1 and Fig. 1. Paying
attention to this point re-introduces a noticeable rise in inequality, especially between
the mid-eighteenth century and the early nineteenth.

(2) Mortality trends could change our perceptions of inequality trends in ways al-
ready introduced. If one chooses to view deaths in the family as deductions from the
well-being of survivors in the same family and same income strata, then again inequality
may have risen more sharply between the mid-eighteenth century and the mid-nineteenth
than Table 1 has shown. The reason is that the chances of survival improved markedly for
the upper classes, to judge from peers’ family records, but only slightly for the nation as
a whole. On the other hand, if we follow the inequality of lifetime consumption among
individuals, then even the modest gains in life expectancy between 1688 and 1867 were

enough to bring a net equalization. Again, as noted, the choice depends on the question
asked.!!

10" A technical point of considerable importance here is that much of the top income households’ housing
was owner-occupied. The available data apparently do not impute income from owner-occupied housing as
part of nominal income. Accordingly, it should also not be counted as part of the consumer bundle purchased
by home-owning households. Thus, rent was a lower share of household income for the rich than for the poor,
and the rapid rise in rents hurt lower-income purchasing power more than the purchasing power of the rich.
This difference in housing weights and the difference in food weights explain why real inequality probably
rose more between 1759 and 1801-03 than did nominal inequality. For a fuller discussion, see (Lindert, 1998).

This point seems to have been missed by the otherwise excellent coverage of recent UK class differentials
in housing costs by Crawford (1996: pp. 89-90), who views the opportunity cost of wealth tied up in owner-
occupied housing as a user-cost part of the cost-of-living deflator for income measures that failed to include the
full value of that housing. Yet Crawford does usefully capture the capital-gain effects in his user-cost measure.

11 On mortality trends by class and age group, see Hollingsworth (1977); Jackson (1994); Wrigley and

"Schofield (1981); Wrigley et al. (1997); Woods (1988-89, 1993); Williamson (1984); Lindert (1994a); Floud
and Harris (1996).



184

percent

P H. Lindert
90
&k -7
Shares of personal net worth
80 held by top 5% of adults,
England and Wales
75
70
65
60
55
50
Shares of personal net worth
45 held by top 1% of aduits,
England and Wales
40 - —
» |
LI
N
35 — [ PS—
o5 Shares of marketable personal AL ‘f‘ _
wealth in the United Kingdom, ama
1976-1989 o
20 Coo ) o
a = without pensions, top 5% ®Baom o
15 4 = with pensions, top 5% "
o = without pensions, top 1% £
A = with pensions, top 1% %W
10 -
5
0 L 1 b P A . i 1.
1875 1900 1911/13 1923 1938 1950 19721976 1989

Fig. 2. Wealth inequality trends in the UK since 1875.



Ch. 3: Three Centuries of Inequality in Britain and America 185

(3) Adjusting for the changing social gradient of household composition would
give an upward tilt to the British inequality trend between 1688 and 1867. So far we
have discussed only the distribution of household incomes. A popular alternative is to
rank households by their income per capita, or per adult-consumption-equivalent, on
the ground that larger household size dilutes consumption standards. While no such
adjustment is presented here, we know the direction in which it would change the trend
between, say, 1688 and 1867. Over these 179 years, household size fell more rapidly
among high-income households than among low-income households. In 1688 household
size had a slight positive correlation with household income, with the richest households
including servants and with unrelated individuals making up a large share of the pauper
host at the bottom of the ranks. Thus for 1688 the ratios of top to bottom incomes would
be lower on a per-capita basis than on the per-household basis shown in Table 1. Two
centuries later the correlation between household income and household size was less
positive, and possibly negative. For 1867, the ratios of top to bottom incomes might have
been higher on a per-capita basis than for total household income. There would be more
of a trend toward inequality in income per capita (or per adult consumption equivalent)
than Table 1 has revealed.

(4) Our view of early trends in Britain’s male-female income differences is still ob-
scured by the paucity of data on women’s wage and salary rates.'? The few quantitative
studies available tend to focus on the classic 1780-1850 era (Horrell and Humphries,
1992, 1995; Lindert, 1994a; Feinstein, 1996b; and the literature cited there). For this era,
there is a range of possibilities. It seems unlikely that women’s real wage rates advanced
faster than those of unskilled males and there are hints that they advanced slower than
those male rates, or not at all, across the early nineteenth century. An overall income
distribution featuring good data on women’s wages might thus show a bit more trend
toward inequality between 1780 and 1850 than is now evident.

(5) As for regional income inequalities, British history reveals two sharp turning
points, though their implications for overall inequality are unclear. Before the late eigh-
teenth century, the poorer regions tended to be in Northern England, Wales, and highland
Scotland (Schofield, 1965; Hunt, 1986). By 1800, however, poverty had become a
feature of the rural South and West. Northern England retained an income advantage
over the rest of Britain (bar London) for over a century. World War I brought the other
great turning point, and prosperity has been a southeastern specialty ever since. Famous
as these two turning points are, they carry no obvious implications for a quantitative
measure of national inequality trends.

12 The phrase “wage and salary rates” is chosen over “wages and salaries” or “earnings” in order to set
aside the changes in male/female income inequality that reflect differing trends in the annual labor hours and
labor-force participation of women. As argued elsewhere (Lindert and Williamson, 1983: pp. 17-19; Lindert,
1991: p. 374), it seems wiser to focus on the wage-price of a unit of a woman’s time as a measure of her
earning potential. This approach strikes a compromise between the extremes of valuing women’s unpaid time
at zero and valuing it above the wage rate (as would be valid for women who actually choose to work zero
hours for pay). Most of the literature still adheres to the former extreme view, interpreting non-participation in
the labor force, or any reduction of hours worked, as a shift toward a use of women’s time that is worth zero.
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2.2. When did American inequality rise?

By 1929, and probably by 1914, income and wealth and earnings were as unequally
distributed in America as in Britain. Had it been that way ever since Jamestown?

Lee Soltow has implied as much, consistently doubting any early rise in inequality
(Soltow, 1971, 1984, 1989, 1992). If that is true, then the colonists’ incomes were at least
as unequal as the incomes back in Britain. Such inequalities may fit preconceptions about
the colonial South, but they clash with most preconceptions about the middle or New
England colonies. Were past observers wrong in thinking that migrants to these colonies
set up a more egalitarian property system, free of the latifundistos that controlled the
English and Irish countryside? A host of scholars have worked on this issue since the
1970s.

Most evidence fits our usual preconceptions, not Soltow’s hypothesis, showing a
relatively egalitarian America, outside the South, up to at least 1800. That evidence
comes in indirect forms: wealth distributions, suggestive wage gaps, mortality trends,
and other odds and ends. There are many studies to draw on, but none of them has the
kinds of income distributions that were conjured up by Britains’ early social tables and
partial income-tax returns, since America did not have an income tax that reached below
the top one percent until this century.

The best starting point is Alice Hanson Jones’s pioneering estimation of the 13-
colony distribution of net worth in 1774 from 939 probate records and supporting
materials. Using an elaboration of estate-multiplier methods, Jones developed a distrib-
ution of wealth among the living from the wealth of the deceased, with results shown at
the top of Table 3. While the sample is small, no clear defects in her estimates have been
revealed.

To compare colonial inequality with English wealth inequality at similar dates, one
can roughly equate the top 10% of household heads with the top 5% of all adults. Equat-
ing these two shares shows an unmistakable contrast between the mother country and
Jones’s portrait of the 13 colonies. The richest 5% of adults held 85-87% of net worth
in England and Wales (1740 and 1810 in Table 2) but only 59% of net worth in the 13
colonies, even when America’s slaves are counted both as holders of zero wealth and as
other people’s property. '3

13 Recently Lars Osberg and Fazley Siddiq (1988) have argued that slaves should be counted as having had
negative net worth, equal to —~£155 per slave household in 1774, because their freedom was denied them. On
this basis they conclude that colonial wealth inequality was much greater than today’s wealth inequality. The
assumption and interpretation do not seem valid. They offer no defense of the large absolute value of £155 per
slave household, which nearly equals the mean wealth of all households at the time. Why not £1 or £10,000,
and what is such a valuation (of freedom?) doing in a distribution of capital excluding free people’s ownership
of their own human capital? And why choose a value so large that this arbitrary valuation of negative Southern
wealth drives the whole conclusion about all 13 colonies? The conventional procedure followed here at least
lends itself to familiar interpretations. In addition, their interpretation should have included the point that the
time-trend would still follow a great rise from colonial egalité toward greater inequalities, starting from the
relatively non-slave 1630 and rising for over a century, possibly rising all the way to 1860 (depending on what
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While Jones’s study is the only one to pull together estimates over all the 13 colonies,
it is buttressed and extended by a host of local studies following the distributions of
probated or assessed wealth across a century or more of colonial experience.!* The
flavor of the local-wealth results is shown by Fig. 3’s trends from Boston and nearby
Hingham, Massachusetts. The general trend seems to be upward in most cases, often
dramatically so, suggesting that wealth might have been held even more equally in the
seventeenth century than in the eighteenth. The appearance deceives, however. Most of
the studies follow wealth trends in fixed places, usually near the seaboard of the New
England and middle colonies. The inland frontier, however, was both more egalitarian
and an ever-rising share of the total population. The westward drift of people was, in fact,
so great that there appears to have been no trend at all in the wealth inequality of the New
England and Middle colonies (Williamson and Lindert, 1980, 1981). For these colonies,
wealth inequality back in the seventeenth century was probably not much different from
that shown in Alice Hanson Jones’s 1774 benchmark.

Yet there was one region where wealth inequality probably did rise across the colo-
nial era—the region omitted from most of the studies of colonial wealth trends. In the
South, the share of slaves in the overall population rose from near zero in 1630 to 40%
in 1770. So great a rise in zero-wealth population, and in people who represented wealth
for others, must have raised wealth inequality within the South over the century and
a half ending in the Revolution, even though we lack earlier figures to compare with
Jones’s small Southern sample in 1774.1°

But if colonial life outside the South was much more egalitarian than life in the
early twentieth century, we have a nineteenth-century American puzzle: When did the
Americans become so unequal? Did it happen before, during, or after the Civil War?

The wealth~inequality studies imply rising inequality over most decades of the cen-
tury and a half from Alice Hanson Jones’s 1774 benchmark to 1929. There was no
sudden jump in wealth inequality, as far as we can tell. Still, there were episodes. The
most likely short-run troughs in wealth inequality came near wars: the 1810s—1820s, the
1860s, and World War I. All other periods of a decade or longer probably brought rising
inequalities.®

Table 3 and Fig. 3 sketch the net trend in nineteenth-century wealth inequality, using
a few relatively reliable benchmark studies. The main pillar supporting both the antebel-
lum and postbellum spans of the bridge is Soltow’s pathbreaking (1975) study of census

negative values they would put on the net worth of slaves who had a higher real price in 1860 than back in
1774).

14 For a list of relevant colonial wealth studies by Bruce Daniels, Allan Kulikoff, James Lemon, Gloria
Main, Jack Main, Gary Nash, Daniel Scott Smith, and Gerard Warden, and others, see Williamson and Lindert
(1981).

15 The inequality trend implied by the rise in the slave share of the population across the colonial era was
pointed out by Robert Gallman (1981: p. 133).

16 For an extensive survey, see Williamson and Lindert (1981). A more recent contribution, one that follows
individuals over time, is Steckel (1994).
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Table 3
Wealth inequality in the US, benchmark measures, 1774-1989

Net worth Total assets
Percent shares held by Percent shares held by
Top 1% Top10%  Gini Top 1% Top 10%  Gini

1774 (Alice Hanson Jones)

All households 16.5 59.0 14.8 55.1
Free households 14.3 53.2 0.694 12.6 49.6 0.642
All adult males 16.5 58.4 13.2 54.3
Free adult males 14.2 52.5 0.688 124 48.7 0.632
Census samples (Lee Soltow):
1860, all adult males 30.3-35.0 74.6-79.0
1860, free adult males 29.0 73.0 0.832
1870, all adult males 27.0 70.0 0.833
1890, families (G.K. Holmes) 25.8 72.2
Households: 1922 36.7 255
(Wolff— peak = 1929 442 30.7
Marley 1933 333
series, as 1939 364 253
revised 1945 29.8 20.7
in Wolff 1949 27.1 18.8
1994) 1953 31.2 21.7
1962 31.8 58.7-73.0 0731 221
1965 34.4 23.9
1969 31.1 216
1972 29.1 20.2
trough = 1976 199 12.7
1979 20.5
1981 24.8
1983 309 60.1-77.9 0.739 28.6 0.703
1986 319
1989 357

The 1774 estimates are based on 919 probated estates, from Alice Hanson Jones (1977, Vol. 3, Table 8.1).
These estimates follow the usual “GNP, not GDP” convention of focusing on residents’ incomes and (here)
wealth, not on wealth held (or income carned) in this country by residents of all countries. For a contrary
view, see Carole Shammas’s (1993) treatment of non-colonists” wealth in the 13 colonies. Counting the
colonial wealth of British residents, Shammas raises the top 1% share of net worth to 18%.

Lee Soltow’s spin samples of the census (1975: pp. 99, 103) consist of 13,696 men in 1860 and 9823
men in 1870, where men are males 20 and older.

The Holmes estimates are discussed in Williamson and Lindert (1981: p. 57).

The Wolff-Marley estimates are the W2 estimates of net worth and total assets (without household
inventories) from their 1989 NBER chapter (pp. 806, 809, 811), as extended in Wolff (1995: pp. 62, 63).
The more detailed update is Wolff (1994).

Figure 3°s Wolff-Marley “augmented” series for the share of net worth held by the top 1% of households,
which includes pensions and social-security wealth, is also from Wolff-Marley (1989: pp. 806-811) and
Wolff (1995: pp. 62, 63).
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returns on the real and personal estates of males living in 1860 and 1870, plus returns

on real estate alone for 1850.

For the period between 1774 and 1860, most local studies show the same kind of rise
that Table 3 and Fig. 3 imply with their contrast between Alice Jones’s 1774 and Lee
Soltow’s 1860. The changes across the Revolutionary and early federal years are hard
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to judge. One might have expected that top-rank shares of all wealth would have been
raised by the confiscation of large properties from Loyalists whose primary resident was
outside the colonies, but we lack good numbers on this.!” Soltow has made a valiant
attempt to plot the contours of early federal wealth by sampling 1798 census values of
real estate. The data, however, are not up to the standard of his wealth samples from
the 1850-1870 censuses. The 1798 census asked people to estimate “dwelling houses
.... lands, lots, buildings, wharves, owned, possessed, or occupied” with no reporting
of holdings under $100 or vacant lots over 2 acres (Soltow, 1989: p. 286 and passim).
The data omit all non-land property and all human earnings. They also cast a fog by
mixing tenancy with elements of ownership. If the data had been gathered only from
households in their role as occupants, their consumption of housing could be used to
conjecture about the income distribution. That was not done. On the other hand, the
ownership data are incomplete, in that the holdings of the same person in different areas
are not collated. Soltow struggled to interpret the ostensible rise in inequality from Alice
Jones’s 1774 to his 1798, saying it was true but probably smaller than he himself had
estimated (1989: pp. 170-174). The best solution seems to be to agree that inequality
may have risen a bit between 1774 and 1798, but not as much as his 1798 figures imply.

As a corollary, the widening of wealth gaps appears to have continued beyond 1798
all the way to the Civil War, aside from an 1810s—1820s dip suggested by a few local
studies. The pre-war widening apparently owed little to compositional shifts in the pop-
ulation. True, there was a rise in immigration, an urbanization trend, and a continuing
frontier settlement. Yet several accounting exercises show no major role for shifts in
the age distribution, the urban share, or the share foreign born (Williamson and Lindert,
1981).

Beyond 1860, the wealth gaps remained wide, aside from temporary narrowing dur-
ing the Civil War decade and during World War L. In either 1913 or 1929, American
wealth inequality matched that in the UK.

Still, nonhuman wealth relates to only part of the income distribution, and one strains
to find other indicators of relative income movements across the nineteenth century.
One promising path is to collect occupational pay series, to suggest possible movements
in the Lorenz curves for earmings and for total income, as several scholars have done
(Williamson and Lindert, 1980; Margo and Villaflor, 1988; Goldin and Margo, 1992a;
Margo, 1992). Jeffrey Williamson and I saw a pre-war surge in wage inequality be-
tween the 1820s and the mid-1850s, a timing that would suggest parallelism between
wealth-widening and wage-widening. Margo and his co-authors challenged this view by
introducing new data on civilian workers hired by the army in each of the major settled
regions. In their data wage widening proved elusive between 1821 and 1856. It showed
up for some regions but not others, under some summary measures but not others. This
does indeed clash with the series used earlier, and casts some doubts on a pre-war surge

17 The values of non-resident Loyalist estates available for confiscation as of the 1770s are sketched by
Shammas (1993). We still need better post-Revolutionary numbers, however, on who acquired these assets.
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in wage inequality. The doubts serve to repeat the question already posed in this section.
If there was no pronounced widening of pay gaps before the Civil War, when did income
inequality, like wealth inequality, reach the heights we can document for 1929? Nothing
we know about the colonial economy suggests that income should already have been so
highly unequal outside of the South, given that wealth was not nearly so unequal as it
was to become in 1929. If the income gaps did not widen between the 1820s and the
1850s, then when did they?

The inequality of average regional incomes offers a better-data haven from the larger
uncertainties about the income distribution.!® We do know that the regional inequality in
commodity product per capita rose across the nineteenth century. In this case, however,
the shift was a single discrete event. The Civil War and emancipation cut Southern in-
comes relative to the rest of the nation between 1860 and 1880. The main reason for this
widening was not wartime destruction, but a change with an unusual welfare twist: Slave
emancipation cut black labor supply by 28-37%, as they used their freedom to reduce
the work hours of children, women, and the elderly down to white norms (Ransom and
Sutch, 1977). While it may have raised the inequality of conventional incomes across
regions, emancipation is a change that lacks the welfare cost usually associated with a
widening of regional income gaps, since people near the bottom of the income ranks
were choosing to cut their incomes when given control over their own time. After the
1880 benchmark the wide gaps between the non-South and the South remained until
1940.

The nineteenth-century movement of male/female wage gaps in the United States
was quite different from the widening trends that show up for the inequality of wealth
and of regional incomes. Thanks to Claudia Goldin’s (1990) pioneering work, we have
a better quantitative history of the gender pay gap for America than for Britain. Goldin
finds considerable narrowing of the male/female pay gap (i.e., arise in women’s relative
pay) between the 1820s and the 1850s, further blurring the picture of this era as one of
rising inequality. After the 1850s, the trends in the male/female pay-ratio were flatter
until the late twentieth century.

To raise further the stakes in figuring out just when Americans became more unequal
across the nineteenth century, consider a health-trend puzzle that hints at a widening
of gaps in overall life expectancy up to about 1870. Several authors have found that
stature and life expectancy both shortened from about 1790 to about 1870 (Kunze, 1979;
Fogel, 1986; Steckel, 1995), even though real wage rates surely rose between these two
dates, both for common laborers and for artisans. The worsening of health appears to
have happened all across the country, north and south, rural and urban. By itself, the

18 The underlying data here are Richard Easterlin’s estimates of state and regional income, as reproduced
in Fogel and Engerman (1971) and in the Historical Statistics of the United States, and as transformed into
an inequality measure in the earlier article by Williamson (1965). The measurement of real, as opposed to
nominal, regional income gaps is pursued with spatial cost-of-living indices in Coelho and Shepherd (1976)
and Williamson and Lindert (1980, Chap. 5). The real gaps move like the nominal ones, albeit at lower levels
of inequality. For a recent overview of the regional inequality motif, see Nissan and Carter (1993).
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worsening mortality lowered average living standards, in the sense described in Section
1. In addition, if worsening health and earlier death visited the poor in particular, as
Steckel’s (1992, 1995) work implies, then we have another way in which the inequality
of living standards widened before 1870. One should be cautious about the related belief
that the rising inequality of life expectancy shows us a rise in the inequality of annual
incomes. Other studies cast doubt on any reliable link between annual-income inequality
and the level and inequality of mortality. The puzzle remains, however: What caused that
long gradual worsening—and the presumably increasing inequality—of mortality?

In sum, we know that income inequality must have risen sometime between 1774
and any of these three competing peak-inequality dates: 1860, 1913, and 1929. The
inequality of health and life expectancy also worsened between 1790 and 1870, and
improved thereafter. Beyond this, the evidence on the rise of unequal America is only
suggestive and incomplete.

3. When incomes leveled

The early twentieth century brought three related changes to Britain, to the United
States, and to other high-income countries: (1) Governments redistributed more; (2)
governments collected and published more income data; and (3) incomes became more
equal even “before” taxes. Let us follow the third of these developments, carefully using
the second and wondering about the role of the first. While the role of redistribution
is automatically reduced by our following the convention of looking at the distribution
“pre-fisc” income, it is still a significant force in shaping that distribution.

The timing of the equalization of incomes differed greatly between these two
countries. Let us turn first to Britain, whose leveling era lasted longer and achieved
more.

3.1. Britain

When did the leveling of British incomes start? There is strong reason to wonder, and
there are some shaky data to satisfy our curiosity on events before 1938. We wonder
primarily because we seek to know whether the leveling of market incomes antedated
the confiscation of top property holdings by progressive taxation. Taken at face value, the
rough estimates shown in Table 1 and Fig. 1 say that the equalization of fixed incomes
did indeed antedate Lloyd George, since inequality was less pronounced in the revised-
Bowley estimates for 1911 than for the revised-Baxter estimates for 1867. Intriguing as
this possibility is, it cannot be considered a “finding” until far better data are available
for the late nineteenth and early twentieth centuries.

Starting in 1938, and continuing through 1974, the Central Statistical Office pro-
duced its Survey of Personal Incomes (SPI) estimates of the distribution of before-tax
income among tax units. From 1949 through 1984-85, it offered the alternative “Blue
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Fig. 4. Income inequality trends in the UK since 1911.

Book” series drawing on results of the Family Expenditure Survey, still sticking with
the tax unit as the population base. Then, with data running from 1977, the CSO (now
the Office of National Statistics) transformed the population unit to the consumption-
equivalised household. This current series, however, presents shares only for quintiles,
hiding our view of movements within each quintile. Subject to the much-discussed lim-
itations of the various series (Royal Commission 1977: Chaps. 2, 3, 5; Atkinson and
Micklewright, 1992; Atkinson, 1995, Chap. 1), Fig. 4 and Table 1 present Gini’s and
top-quantile shares to summarize the history they offer.

The gap between top-income groups and other Britons continued to narrow across
the first three quarters of the twentieth century. There were important limitations to this
movement, however. The top 5% definitely lost greatly in their income share, but there
the leveling may have stopped. The very next group, the 80-95% group, did not suffer
any erosion of income relative to those below them. Table 1’s SPI estimates for taxpayer
units imply that the average pre-fisc income of the 80-95% group kept the same ratio to
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that of the bottom 80% of taxpayers all the way through to the end of the leveling era
around 1974:

Year Mean-income ratio (80-95%/0-80%)
1867 2.03
1911 (SPD) 1.96
1938 (SPI) 2.34
1949 (SPI) 2.16
1964 (SPI) 2.04
1974 (SPI) 2.08

1975 (Blue Book) 2.39
1984 (Blue Book) 2.76

This contrasts with the reverse movement from 1975 on, when the 80-95% group defi-
nitely shared in the top-rank gains. Furthermore, as far as we can tell from the especially
poor figures on income in the bottom income ranks, the bottom 40% did not gain relative
to the middle quintile after 1938 (no guesses should be ventured about movements
below the median between the 1911 and 1938 benchmarks). Britain’s leveling in pre-
fisc income, then, may have conformed to a simple formula: The top 5% lost ground,
and (at least after 1938) the gaining ranks were the next 55%, not the bottom 40%.

Trends in the inequality of disposable income, after taxes and transfers, probably had
similar turning points, but with a greater net change and a different locus of equalization
between income ranks. Fiscal redistribution brought more equalization after World War
II than any time before. The fiscal redistribution, unlike the trends in pre-fisc inequality,
clearly raised the share received by the bottom 40% of households.

The same three-quarters of a century saw a drop in the concentration of personal
wealth into the hands of the top 5% of adults, as Table 2 and Fig. 2 have shown. To be
more precise, that dramatic decline in wealth concentration came between the 1911-13
benchmark and about 1980—and then stopped. While the wealth figures require, and
have received, very careful handling (Atkinson and Harrison, 1978; Economic Trends,
November, 1991; Feinstein, 1996a), the existence of a decline can withstand even large
errors in the estimates.

Britains’ pay ratios, too, have shown some compression since the start of the twen-
tieth century (Routh, 1965; Lydall, 1968; Phelps Brown, 1977). Despite the usual
caveat about the trickiness of the link between pay ratios and inter-quantile earnings (or
income) ratios, the twentieth-century pay data are rich enough—and the pattern of com-
pression consistent enough across broad occupational groups—to establish that there
was a net change, at least over the whole sweep of 75 years. So both wealth inequality
and pay ratios (and presumably labor-earnings inequality) moved in harmony with the
overall pre-fisc income distribution.
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Probably very little of Britain’s twentieth-century leveling took the form of a drop in
regional inequality. There was, to be sure, that historic shift of relative prosperity from
northern England to the southeast, particularly to the home counties, across World War
1. This may not have implied a great reduction in income inequality, however. Rather,
the regional inequalities seem to have moved only in sympathy with the aggregate un-
employment rate. Given that Britain’s unemployment has been highly regionalized in
this century, a period of high unemployment tends to become a period of high regional
inequality. Thus World War II brought a lasting drop in Britain’s regional income in-
equalities (Williamson, 1965: p. 25), and the rising unemployment since the late 1970s
has raised them.

Like nineteenth-century America, twentieth-century Britain poses a puzzle about
trends in unequal mortality. The British mortality puzzle is this: Why, over three-quarters
of a century of income leveling, did not mortality, even infant mortality, become more
equal across the five main socio-occupational classes? In fact, the opposite happened, to
judge from standardized mortality measures: Of the five census occupational classes, the
highest (professional and managerial) had the greatest improvement in life expectancy,
and the lowest (manual labor) had the least from the start of the century to the 1970s
(Titmuss, 1943; Hollingsworth, 1979; Preston et al., 1981; Townsend et al., 1988;
Hollingsworth et al., 1990; Lee, 1991; Wilkinson, 1996: Chaps. 3-5).

There are ways to discount the puzzle, but it resists elimination. Mere shifts in group
sizes and inclusiveness do not seem to explain the puzzle, though there could have been
some selectivity effect related to the rise in the top-class group’s share of the population
and the decline in the bottom group’s share. It is also true that the absolute mortality
rates, per 1000 per year, have converged, even though the inter-class ratios among them
have diverged. Finally, one can switch to a focus on the inequality of lifetime consump-
tion among individuals, as described in Section 1 of this chapter. Doing so makes the
trend in life-expectancy egalitarian, simply by reducing absolute infant mortality.

Nonetheless, the puzzle remains: Why did not the inter-class mortality ratios also
decline? While the debate continues, we need only to grant that something in twentieth-
century health experience did not conform to movements in income inequality as one
might have expected.

3.2. America

For the US, the shift to more equal pre-fisc incomes lasted only a quarter century, from
1929 to 1953, the year when Burns read Kuznets’s book. Over that quarter century, it
kept pace with the changes in Britain’s pre-fisc inequality. Then it stopped altogether.
Thus over the entire sweep from 1867 to 1974 Britain’s leveling was greater. Britons
were less equal than Americans around the 1870s. A century later the two countries’
inequalities may have been similar before taxes and transfers, but the disposable incomes
people could consume or save were probably less unequal in Britain.
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The American change was nonetheless pronounced. Figure 5 and Table 4 plot what
we know about American income inequality since income tax was introduced in 1913.
The fuller Lorenz curves show that the decline at the top was shared by the whole top
20%, and there is no clear shift of relative incomes within the remaining 80%. America’s
wide lower income gaps—for example, between the middle quintile and the bottom-—
have stood out in international perspective throughout this century.

The income leveling of 1929-1953 was not a statistical lie, even though the main
data set comes from income tax returns. To explain away the apparent decline in the
top income shares, the pattern of hiding or mis-reporting income would have had to
have twisted implausibly, and production-based data confirm that the aggregate un-
derreporting of income is not peculiar to interest and profit incomes (Williamson and
Lindert, 1980: pp. 86-88). Less direct confirmation of the change can be seen in shifts
in America’s occupations and living arrangements, particularly across the 1940s. Do-
mestic servants, barbers, and beauticians declined as a share of the labor force, probably
because higher-income customers found them less affordable (Stigler, 1956). Boarding
and lodging stopped being a common practice, and people moved to their own homes
with fewer persons per housing unit. While some of these changes were responses to
the absolute growth of average incomes, the equalization of incomes probably brought
more people over those occupational or home-ownership thresholds.

As with Britain, the compression in America’s income distribution was paralleled
by compression in its wealth distribution. For the same era studied by Kuznets, Robert
Lampman (1962) found a reduction in top wealth shares. Since then both the estimates
for those years and the experience of more recent years have changed. Edward Wolff
and Marcia Marley (1989) have adjusted the estimates, and have presented variants with
and without a valuation of pension entitlements. As shown in Table 3, the net wealth
leveling from the 1929 peak to the 1950s still stands. Since the 1950s, there have been
further gyrations in the top wealth share, with a trough in the late 1970s and a rise across
the 1980s.

Another parallelism is that US occupational pay ratios and earnings inequality
also declined between 1929 and 1953, mainly across World War II (Ober, 1948;
Phelps Brown, 1977; Williamson and Lindert, 1980; Goldin and Margo, 1992b). While
skilled/unskilled pay ratios, the main form of evidence here, are subject to the same
caveats mentioned earlier in this chapter, their behavior over the leveling era is clear
enough to withstand some roughness on the income positions each occupational average
wage defines. The drop in those ratios also guides our search for underlying causes of the
change in income inequality: Any explanation should incorporate changes in the market
returns to different kinds of labor.

The parallelism also extends to America’s inequalities among regions and between
races, and perhaps to the gender gap in wage rates, though these three conformities
are not equally close. Regional inequalities shrank across the 1940s in particular, coin-
ciding with at least part of the equalization of incomes nationwide (Smolensky, 1963;
Williamson, 1965; Amos, 1989; Fan and Cassetti, 1994). So did the gap between white
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and black average incomes, though this particular egalitarian trend continued at least
through 1975 (Donaghue and Heckman, 1991; Bound and Freeman, 1992; Maloney,
1994). The male-female pay gap may also have improved sometime between 1930 and
1970, though the change looks small, especially in comparison with what followed in
the 1980s (Goldin, 1990).

4. Rising inequality since the 1970s

The main creative contribution of the last two decades to the study of inequality trends
has been to serve notice that we should spend at least as much time asking why there
are episodic reversals between decades as we have spent on the long-run sweep across
the centuries. If the Kuznets curve meant graduation from Marxian-classical linearity
to a quadratic trend, then one should hope that the British and American experience of
the last two decades leads modelers to take more than just the next step. Instead of just
predicting a long-run cubic inequality curve, they should invest in an eclectic approach
that finds different causes for movements in different epochs, as Atkinson (1997) has
stressed. The obsolescence of the Kuznets curve, in any case, stands out clearly enough
in these two countries’ recent experience.

4.1. Britain

Britain’s era of gradual leveling reversed around 1977, according to the various income
and earnings series reported in Table 1 and Fig. 4. Since 1977 the top quintile of
households gained at the expense of the bottom 40%. The turning point and the new
trend are robust to choices of inequality measure, and are also not the resulit of shifts
in age, household composition, fiscal policy, or industrial structure. By most measures,
Britain’s inequality rise was as great as that experienced by any industrialized country
after 1977.1

Movements in Britain’s overall wage-salary gaps paralleled those in household in-
come (Atkinson and Micklewright, 1992; Katz et al., 1993). The top-wealthholder shares
of all wealth, however, did not widen until an upturn from 1984 to 199192 (Table 2 and
Banks et al., 1996).

There were important cross-currents related to gender. As far as rates of pay were
concerned, women experienced a slight fall-back between 1978 and 1985, though it was
not serious enough to erase their relative progress from 1973 to 1978 (Blau and Kahn,
1993: p. 106). On the other hand, the rise in married women’s rates of participation and
work hours was so great that it played a key role in restraining the overall widening in
household income gaps shown by those income estimates in Table 1 and Fig. 4 (Borooah
et al., 1995, 1996; Harkness et al., 1996).

19 See Jenkins (1995) on both the alternative trend series and the decompositions by population group,
and also Atkinson and Micklewright (1992: pp. 269-278 and Tables BE1-BI4), Johnson and Webb (1993),
Smeeding and Coder (1995), Atkinson (1996, 1997), and Goodman et al. (1997) on the trends.
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4.2. America

America’s gaps in household income, already wide by international standards, have also
been widening. The turning point came sometime between 1974 and 1980, depending on
the specific measure chosen. As a general rule, it is the top 5% of households that have
gained, and the bottom 60% that have lost, in relative shares.?? Even within that favored
top 5%, the biggest gains may have come at the very top. Studies of the compensation
given to corporate Chief Executive Officers show that America’s CEOs have extended
their already substantial lead, both relative to CEOs in other industrialized countries
and relative to US production workers (Crystal, 1993; Abowd and Bognanno, 1995).
Measures of inequality in individual earnings, as distinct from household income, show
that the widening extended all the way down the spectrum. Thus, for example, the
pay ratio of the 90th percentile to the median and the ratio of the median to the 10th
percentile both widened, both among men and among women (Blackburn and Bloom,
1987; Karoly, 1993: pp. 57-65; Freeman and Katz, 1995; Karoly and Burtless, 1995).
Wealth inequality also jumped after 1980.

In fact, the rise in American inequality since the early postwar years may have
advanced further, and may have started earlier, than implied by the top-group income
shares and Gini’s of Table 4 and Fig. 5. There is mounting evidence that the official
figures shown there underestimate the incomes of the top 3—5% of households.

The official US Census figures miss two key developments in the top tail of the in-
come distribution. First, they omit capital gains and stock options, which became a large
share of top incomes in the 1990s. Second, they are subject to a serious “top coding”
problem. As others have begun to point out (US Congress, 1992, 1993; Ryscavage, 1995;
Mishel et al., 1997: pp. 417-421), the Census estimates value all household incomes in
the top class at the floor of that top class. That floor was only $50,000 for 1967—-1976,
then $100,000 for 1977-1984, $300,000 for 1985-1992, and $1 million since 1993.
The official CPS estimates imply that between 1980 and 1997 Bill Gates of Microsoft
earned less than $8 million—from which he somehow accumulated a personal net worth
valued over $36 billion in 1997 (Newsweek, Aug. 4, 1997: pp. 49-50). Worse yet, the
published official CPS size distributions display even lower top-class cutoffs, frustrating
any attempt to view what has happened within the top 5% of households.

Better clues about the true postwar movements in US income inequality are afforded
by abandoning the top-income shares and Gini’s in favor of inter-quantile income ra-
tios that only dare measure incomes up to the 95th percentile, just below that top-5%
darkness. Table 5 and Fig. 6 do so, showing a quite different view of the net change in
inequality since 1929. At face value, it appears that households at the 95th- and 80th-
percentile positions in 1995 could be as far above the median household, in ratio terms,
as their counterparts back in 1929, thus erasing all the leveling of the 1929-1953 era.
While changes in the basis of measurement pose dangers for such long-run comparisons,

20" In addition to the seties shown in Table 4 and Fig. 5, see Blackburn and Bloom (1987, 1994); Danziger
and Gottschalk (1993, 1995); and Raj and Slottje (1994).
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Fig. 6. An alternative view of US inequality since 1929: high-percentile incomes versus the median income.

there is a case for re-examining the whole basis of the income inequality measurements
to see what share of the earlier income equalization has now been reversed.?!

The overall rise of inequality since the 1970s has cast different moving shadows
when viewed from a regional, racial, or gender standpoint. Among regions, it took
the form of a 1978-1988 reversal in the continuing convergence of regional incomes-
per-capita in the US. After that decade of widening, some narrowing of regional gaps
resumed (Amos, 1989; Fan and Cassetti, 1994; Husted, 1991; Ram, 1992; Nissan and
Carter, 1993; Sherwood-Call, 1996). On the racial front, the relative income position
of blacks failed to make progress after 1975, especially for black males, though it did
not retreat on the average (Oliver and Shapiro, 1995; Donoghue and Heckman, 1991;
Freeman and Bound, 1992).

2l The author thanks Claudia Goldin, Lawrence Katz, Lawrence Mishel, and the US Census Bureay for
guidance on the mis-measurement of top US incomes. My attempts to produce better estimates of incomes
above the 95th percentile with the help of tax-return data have been unsuccessful, leaving Table 5 and Fig. 6
as the best set of indirect clues.
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Table 5

Incomes relative to the median income, US 1929-1995*

203

CPS, families plus

OBE-Goldsmith unrelated individuals CPS, households

Year 95th %ile  80th  20th 95th %ile  80th  20th 95th %ile  80th  20th
1929 3.60 1.78 0.46

19355 3.45 1.87 0.49

1944 2.85 1.66 0.52

1946 2.94 1.64 0.53

1947 2.92 1.67 0.53 2.93 1.72 043

1950 2.88 1.65 051 2.81 1.71  0.39

1951 2.78 1.61 0.52

1952 2.73 1.61 0.52

1953 2.79 1.62 051

1954 2.84 1.63 051

1955 2.85 1.62 0.52 2.65 1.70  0.39

1956 2.87 1.64 0.52

1957 2.89 1.65 0.51

1958 2.90 1.67 0.52

1959 2.95 1.67 0.50 2.65 1.71 040

1960 2.94 1.68  0.50 2.69 1.69 040

1961 2.94 1.69  0.50 2.80 173 0.39

1962 2.94 1.69  0.50 2.78 1.75 040

1963 2.71 1.71  0.39

1964 2.84 1.70  0.47 2.74 1.75 040

1965 272 1.71  0.40

1966 2.70 1.72 041

1967 271 1.72 041 2.66 1.66 042
1968 2.68 1.71 042 2.56 1.64 043
1969 2.71 1.72 041 2.60 1.66 043
1970 2.79 1.70 049 2.79 1.74 040 2.65 1.68 042
1971 2.78 1.70  0.50 2.67 1.68 042
1972 2.74 1.70 042
1973 271 1.71  0.42
1974 2.78 1.74 044
1975 2.77 1.74 043
1976 2.79 1.75 043
1977 2.87 1.78 0.43
1978 2.83 1.75 042
1979 2.88 1.77 043
1980 291 177 043
1981 2.95 1.81 043

*Each figure is the ratio of the income at this percentile to the median 50th-percentile) income.
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Table 5

(continued)™

CPS, families plus
OBE-Goldsmith unrelated individuals CPS, households
Year  95th %ile  80th  20th 95th %ile  80th  20th 95th %ile  80th  20th

1982 3.03 1.82 042
1983 3.07 1.85 043
1984 3.10 1.86 043
1985 3.10 1.85 042
1986 3.14 1.85 042
1987 3.11 1.86  0.41
1988 3.15 1.86  0.42
1989 3.17 1.86 042
1990 3.16 1.84 042
1991 3.20 1.88  0.42
1992 3.23 1.89 041
1993 3.35 193 042
1994 3.40 195 042
1995 3.32 1.91 042

*Each figure is the ratio of the income at this percentile to the median 50th-percentile) income.

For the OBE-Goldsmith and families-plus unrelated series, the median income was estimated as
the geometric average of the two nearest quintile border incomes (Y60 and Y40).

Y20, the border income at the top of the bottom quintile, is derived for 1929 by special assumptions.
First, we accept Goldsmith’s estimate that the bottom quintile received 3.5% of all consumer-unit
income the second quintile received 9.0%. These estimates imply respective average quintile incomes
of $409 and $1051. Where, between these, is the quintile border income Y20?

In 1935-36, the same OBE-Goldsmith estimates imply that the border was 0.541 of the way up
from the bottom-quintile average income to the second-quintile average. But that was with heavy
unemployment, which would drag down the bottom-quintile average a lot. So assume that in 1929,
the border was exactly halfway between $409 and $1051, or $730.

America’s gender pay gap has been particularly wide because the whole pay structure
is more spread out in America. That is, gender pay gaps tend to be correlated with overall
occupational gaps across industrialized countries, the main exception being the high
relative pay for Australian women. Still, the 1980s and early 1990s brought a peculiar
cross-current. American women swam upstream against the general rise in inequality,
posting their best relative gains in pay per hour of any decade since the mid-nineteenth
century (Goldin, 1990; O’Niell and Polachek, 1993; Blau and Kahn, 1995: pp. 106
107; Blackburn and Bloom, 1987; Cancian et al., 1993). This dramatic improvement in
women’s relative position came later than in other countries, and appears to have owed
much to the rise of anti-discrimination enforcement across the 1980s.
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5. The main sources of episodic inequality movements

Economists’ attempts to explain such movements in income inequality generally pass
the data through a group-decomposition filter, and then settle on choices of more ex-
ogenous underlying causes. The decomposition phase is of great value in channeling the
search for underlying causes, because it multiplies the number of separate movements—
changes in between-group inequalities, versus changes in within-group inequalities,
versus inequality changes due to shifts in group weights—that any underlying theory
must explain. When the decompositions are done, however, six kinds of causal forces
usually are chosen for the task of explanation:

1. Population growth (demographic transition, migration);
. The rate of skills growth per member of the labor force;
. Biases in technological change;
. Product-demand shifts (either domestic or global);
. Labor-market institutions, including unions; and
. Government fiscal redistribution.

The first four forces have been featured in most explanations of America’s inequality
movements. They have been emphasized over labor-market institutions and government
redistribution, for the most part, because these fifth and sixth categories were smaller
shares of American economic life, especially before 1933.

For example, Williamson and Lindert (1980) featured the first three forces in their
Interpretation of movements in US earnings gaps from 1839 through 1973. The rates of
population growth and skills growth were negatively correlated and worked in combina-
tion. In particular, one reason why the leveling came in the period 1929-1948 was the
combination of slower population growth and faster skills growth. Conversely, across
the nineteenth century population grew faster, skills per worker grew slower, and the
skilled/unskilled pay ratio widened. Imbalances in the factor-demand implications of
technological (or total-factor-productivity) change played an important complementary
role in explaining trend reversals in pay ratios.?

The recent debate on the causes of the wage widening in Britain and America since
the 1970s is another case study, one that has featured demand and supply forces equiva-
lent to (1)—(5) above. The competing views differ in the relative roles to be assigned
to: (a) immigration (a part of (1) above); (b) slowdown in skills growth; (c) labor-
saving technological bias; (d) shifts in domestic product demand (part of (4) above);
(e) increasing import competition and out-sourcing of supply sectors (also a part of (4)
above); versus (f) the decline of labor-union power ((5) above).

N DR W

22 The computable-general-equilibrium (CGE) exercises performed by Williamson and Lindert should be
extended in a number of directions. First, the model should be complicated to include more than four factors
of production and more than three output sectors, including input-output ratios between the output sectors.
Second, it could incorporate forces that shift product demand, such as tariff policy and transportation costs,
as Williamson (1974) did when analyzing growth rather than inequality. Third, it could be used to explain
movements in the relative returns to non-human property, as O’Rourke et al. (1996) have done for international
patterns of movements in land rents.
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On the heavily-studied American experience since the 1970s, there seems to be an
emerging consensus that the international parts of the story—immigration, out-sourcing,
and trade competition—will explain part, but less than half, of the observed widening.
Biased technological progress and the deceleration of skills growth across the 1980s
combine to explain a large part of the recent widening.?> Labor-market institutions, our
force (5) above, do play a role in twentieth-century income movements, even in the US.
Several writings by Richard Freeman (e.g., 1980, 1993) have shown that unionization
trends shaped both the US wage compression of 1929-1953 and the more recent US
wage widening. Blau and Kahn (1996) confirm that de-unionization and decentralized
wage bargaining account for most of the peculiarity of the American income distribution
relative to Europe.

The sixth force, government fiscal redistribution as an influence on the inequality
of pre-fisc incomes, remains a singular challenge. It is always hard to trace effects of
tax-transfer progressivity or regressivity back onto the pre-fisc distribution. We can test
the premise, however, that the movements in pre-fisc inequality (equalization) seemed
to follow trends toward regressivity (progressivity) of the fiscal structure. Crude tests of
this sort can be sketched for Britain’s pre-fisc income leveling up to the 1970s and for
both countries’ return to greater inequalities thereafter.

Could all of Britain’s income leveling up to the 1970s have been the result of govern-
ment fiscal redistribution?? That is possible, even though we are following measures of
pre-fisc income here. Perhaps government took such a large confiscatory tax bite from
the richest in society, year after year, as to reduce their share of nonhuman wealth and
therefore of property income, bringing about the overall leveling we observe.

There are at least three reasons why fiscal redistribution probably does not explain all
of the observed leveling of Britain’s pre-fisc incomes since the late nineteenth or early
twentieth century:

(a) The compression of occupational pay ratios could not have come from fiscal redistri-
bution as such, and it was large enough that it must have accounted for a noticeable
share of the income leveling.

(b) The income leveling occurred in many countries, some with more progressivity than
Britain and some with less (Lydall, 1968; Lindert and Williamson, 1985; Phelps
Brown, 1988).

23 See Lawrence and Slaughter (1993); Murphy and Weich (1993); Berman et al. (1994); Wood (1994,
1995); Katz et al. (1995); Burtless (1995); Feenstra and Hanson (1995); Richardson (1995); and the whole
January 1995 issue of the New York Federal Reserve Bank’s Economic Policy Review.

24 Bear in mind that the only government interventions being considered here are taxes and transfers, with
no attention to industrial relations laws, incomes policies, and other less-budgetary tools of government.

Note also that the text here is considering the effect of taxation on income equalization, not its effect on
wealth equalization. The fisc’s share of the credit for wealth equalization might be different from its share of
the income equalization. In particular, it could be that a greater share of the wealth equalization achieved by
1938 was due to taxation of high uneamned incomes, and less to other forces, than for the income movements
featured here.
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(c) The historic decline in the income share of the top 5% seems to have started before
the tax-transfer system took a particularly large bite from that top 5%. The early
estimates by Lord Samuel (1919) imply that the top 5% paid only something like
10% average tax on unearned income in 1903-04 and only 5~7% on earned income,
versus 5-9% for everybody else in the taxpaying ranks. By 1913-14 Lloyd George
and others had raised the top-5% tax bite to 15% on unearned income and 7-8%
on earned income, versus 5—7% on all other taxpayers. These differences would not
seem large enough to have caused the declines in the top 5% share we observe.
Granted, Barna (1945) has estimated that by 1937 the average tax take from the
top 5% had risen greatly, to numbers like 40-60%, versus 20% for all other tax-
payers. The CSO estimates for 1953 say something similar. These 1937 and 1953
snapshots do indeed imply a system that could radically re-shape the holding of
property income. But if further study of interwar tax incidence confirms that the
progressivity did not single out the top 5% much until the 1930s, the point will
remain that much of the leveling had taken place before the linkage from differential
tax rates to differential property accumulation could have taken effect.

Could Britain’s widening pre-fisc inequalities since the 1970s have been the result
of a prior regressive shift toward lighter taxation of the top income ranks? The recent
history is difficult to read. There was indeed a long uneven decline in the progressivity
of tax-transfer effects from 1949 to 1980, to judge from the usual kind of incidence
calculations published in Economic Trends. One might imagine that this set the stage for
the reversion toward higher property-income growth in the top ranks since the 1970s.
Yet from 1980 to 1984, over the first half of the Thatcher government, the figures show
a pronounced rise in progressive redistribution through government, placing the mid-
Thatcher years alongside the Attlee years as the most progressive spells of the whole
postwar era. The underlying reason, of course, is that the early-1980s return to progres-
sivity was unintentional: Unemployment soared so much that fixed entitlement formulas
raised the transfers toward the poor. It is only after 1984 that one sees a simultane-
ous combination of increasing regressivity and increasing pre-fisc inequality (Atkinson,
1996, 1997). If there is a longer-run feedback from regressivity to pre-fisc inequality in
recent decades, only a more detailed calculation can quantify it.2>

The 1980s US income widening might have been slightly augmented by a retreat
from progressivity. While we again lack a detailed tracing of the feedback from regres-
sivity trends to subsequent pre-fisc inequality, studies of the determinants of post-fisc
inequality do show that regressivity and pre-fisc inequality marched together in America

25 n the absence of detailed calculations about feedbacks from tax-transfer regressivity to pre-fisc income
inequality, all we have are the kinds of studies that document the co-existence of the two movements, by de-
composing the sources of change in post-fisc inequality. Thus for the UK between 1979 and 1988, Johnson and
Webb (1993) estimate that the changes in the tax-benefit system account for 43% of the shift in post-tax-and-
transfer income inequality, versus only 23% for the widening of earnings, 29% for the rise in unemployment,
and 5% residual noise. As the text makes clear, that effect of the tax-transfer system must have come after
1984.



208 P. H. Lindert

since the late 1970s. Gramlich et al. (1993: pp. 233-243) find that of the 6.8% rise
in the post-fisc Gini for US family incomes between 1980 and 1990, a pre-fisc rise
accounted for 5.0 points and a shift away from tax-transfer progressivity accounted for
the remaining 1.8 points.

Thus in three cases—Britain’s pre-fisc leveling, plus the widening of pre-fisc inequal-
ities in both countries since the 1970s—the trends in fiscal progressivity (regressivity)
were more or less followed by trends toward pre-fisc income leveling (widening). The
timing is imperfect, however, and the underlying link awaits more detailed studies
covering decades of data.

6. Lessons about long-run changes

In addition to spotlighting the six forces that shape most of the episodic swings in income
inequality, the accumulated history of Britain and America also offers generalizations
that span the sweep of the last three centuries. These generalizations yield predictions
about the future experiences of the world’s least developed countries. They also light the
way to the next phase of research on what drives inequality in the long run.

6.1. The Kuznets curve as a Milky Way

First, it is evident that the Kuznets curve flickers. It cannot steadily illuminate all
inequality history, any more than the Phillips curve reliably links unemployment to
wage-price inflation. Best seen dimly in the distance without the distraction of com-
peting light sources, the Kuznets curve is still visible as a convenient tendency related to
the development process. It blurs into the background where Kuznets admitted he had
the greatest doubts, namely in the early-modern settings where he thought inequality
might have risen. As noted earlier, that is as we should have expected, since countries
begin sustained development from radically different initial distributions, especially land
distributions. The downslope of the inverted U stands out more clearly and predictably.
So does the end of the downslope.?®

6.2. The Robin Hood paradox

A final pattern that emerges over the centuries points toward a different path for future
research on the determinants of inequality trends.

The pattern is this: Across time and across jurisdictions, redistribution toward the
poor is least achieved where it is most warranted by the usual principles of welfare pol-
icy, such as cushioning the lowest absolute incomes most, redressing inequalities where
they are the greatest, and encouraging labor- force re-entry. Elsewhere I have called this

26 I and” here should include mineral and forest rights. Bourguignon and Morrisson (1990) have rightly
stressed the importance of mineral rights in explaining international differences in inequality and skewness.



Ch. 3: Three Centuries of Inequality in Britain and America 209

the Robin-Hood Paradox, since the paradox suggests that Robin Hood’s redistributive
army is missing when and where it is most needed (Lindert, 1991: pp. 226-231). There
is an immediate corollary for trends in redistribution and inequality: A rise in pre-fisc
inequality will be accompanied by a shift toward fiscal regressivity, and an era of leveling
will be an era of increasing fiscal progressivity.

The earlier and poorer the setting, and the greater the inequality, the stronger the case
for taxing property to aid the poor. With a large share of the population near subsistence
and in poor health, there is a good chance that giving aid will raise labor supply: the
aid can improve workers’ health and survival enough to outweigh any incentive to take
more subsidized leisure. Yet the earlier and poorer the setting, the less that support was
given.?’ With the advance of average incomes, and especially in the eras when pre-
fisc inequality was also being reduced, aid to the poor became more generous. As we
have seen, recent experience hints that the correlation might even hold when the trend is
away from, not toward, pre-fisc equality. That appears to be the case in the US, though
in Britain the temporal correlation was weakened by the temporary rise of redistributive
spending from 1979 to 1984. Over space, the paradox also holds more often than not.
Certainly in today’s global international cross-section, progressive redistribution toward
the poor correlates strongly with both average incomes and pre-fisc equality of incomes.
Across sub-national jurisdictions, the same is often true. In twentieth-century America,
particularly before the late 1960s, the poor have received more aid, even as a share of
average incomes, in those states where poverty has been less severe. There are spatial
exceptions to the paradox, however.?

How could pre-fisc inequality be correlated with a regressivity in taxes and transfers?
Here we are triply challenged. First, there is that difficult task of quantifying the feed-
back from the tax-transfer system to the pre-fisc Lorenz curve. A second challenge added
here is to determine how pre-fisc inequality in turn affects society’s willingness to redis-
tribute between income ranks. Having received hints about a simultaneous relationship
between redistribution and pre-fisc inequality, we must solve the problem of estimating
them simultaneously. Correct appreciation of the influence of fiscal redistribution on
pre-fisc inequality waits upon the simultaneous identification of the determinants of the
redistribution itself.

27 Here the text concentrates on trends in British and other European settings, where the earlier settings
remained highly unequal and average incomes grew across the nineteenth century. In such settings the paradox
predicts a drift toward poor relief. For early America, the trend predictions of the paradox are mixed: per-capita
income growth across the nineteenth century would favor giving more to the poor, but the rise in inequality
would cause less to be given.

28 One exception relates to the distribution of poor relief across the parishes of England in the Old Poor
Law era 1780~1834. In that case, tax-based poor relief was indeed most generous where poverty was greatest,
namely in the rural Southeast. This pattern has been well explained by George Boyer (1985) as a reflection
of differences in the lobbying power of labor-hiring landlords. In the southeast such landlords had dispropor-
tionate power in local government, and outvoted the non-hiring family farmers, raising local poor rates so as
to keep the poor around during the winter.
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Before sending the task off to the econometric laboratory, however, one should for-
mulate a strategy for dealing with a third research challenge, one related to political
voice. Our usual hunches about the effect of income distribution on redistributive poli-
cies are in danger of colliding with the overall empirical pattern summarized by the
Robin Hood paradox. The quickest way to see the third research challenge is to think of
an unequal and underdeveloped society, like Britain before the 1830s or a Latin Amer-
ican country today. In such societies, incomes and socio-economic mobility are highly
skewed. There is a wealthy elite far above the rest of the ranks, and the mean income far
exceeds the median. Our usual theoretical priors are that such a skewed society is ripe for
taxing the rich, with the median voter preferring a high rate of progressive taxation. So
say most recent models of the redistributive process (e.g., Peltzman, 1980; Meltzer and
Richard, 1981; Kristov et al., 1992; Alesina and Rodrik, 1994; Persson and Tabellini,
1994). If so, then why do we observe the opposite, with such less-developed and highly
skewed societies yielding the least redistribution from rich to poor?

The answer must lie in the relationship of the income distribution to political voice.
In fact, highly skewed societies are ones in which the wealthy elite retains a high share
of political power as well as of wealth and income. The usual pressure-group models,
such as median-voter models, should not be applied until they are cast in terms of the
self-interests of those who actually have political voice. In the highly skewed societies,
the median voter is often someone up in the top quintile of the income ranks. Thus,
for Britain, the task is to re-examine how the self-interests of well-to-do swing voters
were transformed by the Reform Acts of 1832, 1867, 1883-84, and beyond. For the task
of understanding what is so different about America, it is essential to incorporate the
peculiarly low rate of political participation of America’s poor.

Here, surely, is a key to resolving the mysteries of how redistribution though gov-
ernment relates to overall inequality. Only when we have a tested working theory of
the three-way relationship between income inequality, inequality of political voice, and
redistribution through government, will we have a clear view of any of these three sides
to the inequality issue.?’
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Abstract

The evolution of income distribution over two centuries is an attractive topic because it
allows one to test the inverse U-curve hypothesis using long series instead of cross-
section data. In Section 1 the distribution trends in countries where global data are
available, is considered, that is in four Scandinavian countries, the Netherlands, the
German states and Germany, and in France. The inverse U-curve hypothesis is verified in
four of them. Section 2 presents in a consistent framework, using the Theil indicator, all
available information on inequality trends between agricultural and nonagricultural sec-
tors and on inequality trends within each sector in European countries. Finally Section
3 throws light on the political and economic factors explaining the long-term evolution
of distribution. The economic factors playing a key role are the market structures, the
diffusion of education and saving, and dualism.

Keywords: income distribution, salary distribution, redistribution, intersectoral inequal-
ity, intrasectoral inequality, wealth distribution, dualism, factor shares

JEL codes. D30; D31; D33; H24; HSS; J31; N33; N34

Studying the evolution of income distribution over one or two centuries represents an
attractive attempt for all economists interested in income distribution issues. Instead
of venturing flimsy suppositions, always debatable, about such an evolution from cross-
section data on a group of countries (ranging from the poorest to the richest), economists
can test the inverse U-curve hypothesis with secular series and understand the reasons
for this evolution, or rebut this hypothesis and explain a permanent trend of inequalities
reduction. Moreover, Kuznets was the first, in 1955, to make the hypothesis of increasing
inequality in the first development and industrial takeoff phase and decreasing inequality
as development continues. He attempted to explain this inverse U-curve by the dual-
ism between two sectors (agricultural and nonagricultural) and by population transfer
from one to the other. If this approach avoids the disadvantages of the cross-section
analysis, it unfortunately presents other difficulties of great importance nevertheless.
Indeed, available information on European countries in the eighteenth and nineteenth
centuries is much less satisfactory than current data on some developing countries. Even
for poor countries, nowadays one can find detailed national accountings, reliable enough
national inquiries on household expenditures, and other statistics, allowing the estima-
tion of income distribution with rather low margins of error or the construction of social
accounting matrixes. Understandably most of this information was absent in Europe one
or two centuries ago. As a result, one has to develop more or less hazardous estimates
from scarce available data. However, pre-industrial economies were much simpler than
developed economies. There were fewer sources of income and most households bene-
fited from only one source of income (e.g., unskilled wage labor and land rent) whereas
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in industrialised and rich societies, members of the same household could receive simul-
taneously interest, dividends, wages and entrepreneurial income. This makes mapping
from functional income distribution to income distribution by size more difficult. Finally,
social transfers did not exist, income taxation was very limited and, in several countries,
most people did not pay any direct taxes. These differences explain why it is easier to
estimate a distribution of total income by social economic groups in eighteenth century
France than it is now.

Frequently, this information has a tax origin. Pareto (1897) studied the income distri-
bution from such statistics as early as the end of the nineteenth century. But the serious
disadvantage of this information is that it does not take into account families who pay no
taxes, who often represent the majority of families. On the other hand, a tax distribution
can vary greatly from an income distribution if, for example, only principal income has
to be declared (as for “capitation” in France), or if tax is proportional to rent (to the
extent that the rent does not represent a constant percentage of income)—not to mention
the most frequent bias, due to fraud and tax evasion.

Certainly, we sometimes have other data at our disposal, such as salary differentials
according to qualification, distribution between salaries and capital incomes, or income
and working population distribution between agricultural and nonagricultural sectors.
But we are then confronted with a jigsaw puzzle of which the majority of pieces are
missing. The information on salary differentials is not sufficient to estimate salary dis-
tribution. For example, a reduction of salary differentials can go hand in hand with a
strong increase of the percentage of highly skilled wage- earners, so that distribution
becomes more unequal despite this reduction.! Income and working population distrib-
ution between agricultural and nonagricultural sectors allow the computation of Theil’s
intersectoral contribution, 1.e.:

T="T,+Tp, - ¢))
Ty =mT1 + ma1>, (2)

where T, corresponds to the inequality between the two sectors, 7} is the total sum of
inequalities within each sector, m| and my are the shares of the two sectors in total
income, and T and 7> are being the internal Theils for these two sectors.

1 For a population divided into two groups (with no inequality within each group) and for
wy, = unskilled wage
w, = skilled wage
wy = average wage
if we assume a large increase in the percentage of skilled workers and a decrease of ws/w,,. the two Lorenz

curves may intersect and an increase of the Gini coefficient is possible (the upper part of the curve shifts up
because w;y /w, decreases and the lower part shifts down if w, rises more than wy,).
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But it 1s impossible to estimate the long-term evolution of T from T, because the
inequality inside the nonagricultural sector (7») can strongly increase during the first
stage of industrialisation, as it did in France from 1830 to 1865. Given the scarcity
of data, economists may have been tempted to deduce the evolution of T from a sole
element. But one should be sensible and not make a statistic say more than it does. Our
approach will be guided by this concern. In the first section, we consider distribution
trends in countries only where global data permit. This will allow us to answer a crucial
and controversial issue: does global inequality follow an Inverse U-curve during the
growth and industrialisation process as it was assumed by Kuznets from time-series data
on England, Germany and the US? Kuznets explained this relationship mainly by the
shift of population from traditional to modern activities with average per capita income
much lower in the former than in the latter sector (with a constant ratio between the
two sectors average income and with agricultural population falling from 90% to 10%,
we always observe an increasing and then a decreasing inequality). The second part
will systematically check off the jigsaw pieces so as to spotlight constants and deduce
patterns for the evolution of long-term distribution, using all available data, including
scarce data which does not allow drawing general conclusions for that country. Finally,
we will specify the factors that can explain this evolution.

1. Long-term evolution of national income distribution

An income distribution can be assessed from fiscal sources since the nineteenth century
in only a few European countries. Such information is available for more than a century
for the Scandinavian countries, The Netherlands and Germany. As regards France, like
Sweden, because of a shortage of tax sources, one has to resort to the aggregation of
data within the framework of a brief national accounting.

The same principles have been followed for each country:

— Reaching as far back in time as possible, to include distributions from the stage of
industrialisation, i.e., over a period when the majority of the population still lived
on agriculture. This information is necessary since the explanatory pattern of an
Inverse U-curve proposed by Kuznets relies upon this structural change: the fall of
agricultural employment (from more than 70% to less than 20%), with a constant
average income differential between the two sectors.

— Interrupting our description in the 1970°s (or 1960’s). Indeed, we have observed
since circa 1980, a net increase of inequalities in several industrialised countries
that has already stirred up a great deal of literature. We have excluded this very re-
cent phenomenon from our field of analysis as it is a different issue and is analysed
by P. Gottschalk and T. Smeeding in Chapter 5. From the early 1960’s, all countries
in our study were industrialised countries with high levels of income, and what is
of particular interest to us is the evolution of income distribution starting from the
pre-industrial period.
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Table 1
Denmark

1870 1903 1915 1925 1939 1949 1952 1953 1955 1963

1st quintile 4.4 4.8 4.9 4.6 4.5 5
2nd quintile 9 10.5 10.2 10.2 10.6 10.8
3rd quintile 13.5 16.3 16.8 16.9 16.9 16.8
4th quintile 22.1 234 242 24.1 244 24.2
9th decile 15.8 15.5 15.4 16.2 16.2 16.1
Top decile 50 38 36 352 29.5 28.6 28 274 271
Top 5% 36.5 28 26 24.6 19.4 18 18 17.6 16.9
MEC 0.50 035 045 0.36 0.34 0.28 0.28 0.27

Sources: 1870 to 1925 : Zeuthen (1928); 1939, 1952: Bjerke (1956), table II, p. 107; 1953, 1963: UN (1967),
table 6, 10; 1949, 1955 : Bjerke (1964), table 6, p. 285. From 1870 to 1963 : MEC: R. Sorensen (1993).
MEC : Maximum Equalisation Coefficient : percentage of population with income smaller or equal to average
income, less percentage of total income received by this population.

Unit: taxpayer household.

Income: taxable income, with a deduction for wage-earners.

Note: in all following Tables 1-6, there is no adjustment taking into account for household composition in the

fiscal statistics.

— As far as possible, we tried to collect consistent data and some statistics were
rejected because they include a significant bias relative to other available statistics.
We can refer to the same source in many countries such as Denmark, Norway, The
Netherlands, Finland, Saxony and Prussia (from 1873 to 1913). The best example
is that of The Netherlands where homogeneous and nearly similar statistics are
available from 1914 to 1972. But unfortunately in other countries, such as France,
we must compare heterogeneous statistics. There is a tradeoff between the consis-
tency of statistics and the number and length of the series and some discrepancies
between series are acceptable if we do not forget the margin of error.

1.1. Denmark

All studies of Denmark are based on the same source: tax statistics. These statistics in-
clude all persons® above 16 years of age (except married women and children below the
age of 18 who have no income) and the income taxed is the available income, i.e., after
deduction of income tax, of insurance premiums, and of interest for debt reimbursement.

2 From Bjerke (1956) paper we know that a small number of income payers had a zero income in 1939. So
the tax data seem to include all persons and are not limited to those filling tax returns and paying income tax.
But the number of persons who do not pay taxes may be underestimated. We can only hope that this bias is
relatively constant from one year to another.
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These deductions carry a bias for a comparison with countries where income is
measured before tax, but they do not change the evolution of distribution in Denmark.
Furthermore, according to Bjerke, tax statistics do not present a significant bias or at
least they compensate for one another.

If we prefer the estimate of distribution by quantile, we must combine three studies:
the Zeuthen (1928) data for the early period, then the Bjerke’s papers (1957 and 1964)
and the UN study (1967) for the last years. On the other hand, a recent paper of Sorensen
(1993) gave us, for the first time, a consistent view over the whole period (from 1870 to
1986), but Sorensen uses only the maximum equalisation coefficient (MEC) to measure
income inequality. The MEC indicates the share of total income which has to be trans-
ferred from the population with income above the average income (y) to other people
in order to achieve an equal distribution. The MEC is equal to A — B (with A = share
of the population with income < y and B = share of the total income received by this
population).

The evolution of income inequality from deciles or quantiles percentages or from
MEC follow the same trend. We observe a very important fall from 1870 to the 1900s.
The First World War was marked by heavy price increases. Wages could not keep up
with inflation because they were fixed by collective agreements for five-year periods
whereas inflation entailed a boom in profits. These rapid changes in functional income
distribution explain a peak of MEC in 1915 but after the war, the distribution returned
to the pre-war situation and we notice even a slight decrease in inequality. A net decline
appears from 1939 to 1949 (the share of the top decile records a 5.7 points fall). This
trend continues more slowly later on: from 1949 to 1963, the shares of quintiles 1 and
2 grow by 0.5 points and the share of the top decile decreases by 1.4 points. It was
reported by Bjerke (1964) that, before the war, redistribution was carried out almost
entirely by transfers to households, whereas, since 1945, the contribution of direct taxes
to redistribution increased (40% in 1955). So, within one century, Denmark has passed
from a very concentrated distribution to a weak inequality, to the detriment of the top
decile and mainly of the top 5% (whose share was reduced to 16.9% instead of 36.5%,
whereas the decrease of the second last 5% is limited to 3 points, from 13.5 to 10.2).
Moreover, the fall of inequality continued during the 1970s and 1980s. According to
Sorensen, the MEC has decreased by 27% between 1970 and 1986 (for all persons liable
to taxation).

One question remains unanswered: has inequality increased from the beginning of
the nineteenth century until 1870 or not? As Denmark registered a higher per capita
income in 1870 than the three other Scandinavian countries, equal to that of France,
a comparison with neighbouring countries is not valid. One could imagine applying
Kuz