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ABSTRACT

The Use of the Gini Ratio in Measuring Distributional Impacts
Charles Riemenschneider

Economists often use the Gini Ratio for measuring inequality in income or
program benefit distributions without fully understanding the implications
and limitations of this statistic. This paper delineates some of the

Timitations in the use of the Gini Ratio as it is usually calculated. It
also examines several new techniques for calculating the Gini Ratio which

mitigate some of these shortcomings.
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' THE USE OF THE GINI RATIO IN MEASURING DISTRIBUTIONAL IMPACTS*

INTRODUCTION

Over the past fifteen years equity in thé distribution of income
has become an important issue in the political arena. Along with the
rise of this issue has come the desire to measure inecuity. Measurement
of inequity is closely tied to the desire for social indicators. Henriot
(p. 3) defines social indicators as "quantitative data that serve as
measures of socially important conditions of society.” There would be
little argumént that inequities in the distribution of income or program
béneffts are socially important conditions of society. As Bauer (p. 20)
points out there are many areas where policies have long been made without
any yardstick for measuring whether, as a result of policy actions,

‘conditions are getting better or worse.

Many economists have used the Lorenz Curve and the related Gini Ratio
to provide this yardstick for measuring inequity in income and the Gini
Ratio appears to have many of the characteristics which are desirable in
a social indicator: it is a single statistic which describes the |
distribution, conceptually it is rather easy to understand, computationally
it is simple, and it appears to be relatively value free. But on more
careful examination some of these characteristics do not seem to hold well
and other problems become apparent in the use of the Gini Ratio. The
problem that arises is not so much in the use of the Gini Ratio per se,
but rather its use without understanding its limitations as a measure of

inequity in income distributicns.




The distinction between equity and equality needs clarification
before proceedfng any further with the discussion of the Gini Ratio.

While most economists recognize the distinction between equity and
equalily, discussions of income distribution can still be found in
current Titerature where this distinction is not clearly made, e.g.

Sen. As Broﬁfenbrenner (p. 10) points out the equity of a given
distribution of income is fundamentally a matter of ethical Jjudgment and
thus is a subjective concept. On the other hand, the equality of an
income distribution is for the most part a mathematical or statisticatl
matter and thus is basically objective. Thurow (p. 22) makes a similar
distinction. Equity with respect to income in his terms deals with the
determination of a just distribution of income. Justice does not
necessarily require equality. Due to the subjective nature of equity a
universally acceptable method of measuring inequity is not available to
the economist. So in comparing income distributions, measures of
inequality, such as the Gini Ratio, are often used for lack of a better
measure because it is generally possible to measure inequality objectively
while inequity is not as readily measurable in an objective sense.

This creates a problem in that usually it is the equity of a given
distribution of income that is important from society's viewpoint and not
the equality of that distribution. Both Thurow and Bronfenbrenner arrive
at the same concTusiohs: 1) that the connection between these two concepts,
equity and equality, is not readily apparent and 2) that a general
specification of an equitable distribution is not possible. This places some
limitations on the use of the Gini Ratio, which will be discussed in the
later sections of this paper,

-

The general methodological question being raised here is that of how
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to describe a distribution by a single statistic without losing needed
information. A statistical description of a distribution usually contains
three major pieces of information: central tendency, dispersion, and
symmetry. Fach of thesé dimensions has potential economic implications
in the context -of an income distribution and can provide relevant
information for policy decisions. However, the.re]ative importance

of any one of these dimensions depénds on the questions that need to bhe
answered before a policy can be formulated or a decision made. Thus the
appropriateness of a statistic which purports to describe a distribution
will depend upon its capacity to capture and transmit information on the
dimensions needed for decisions. As of yet no single statistic has been
devised which conveys sufficient information about all three major
dimensioné, the central tendency, dispersion, and symmetry, which the
statistician would use to describe a distribution.

From a methodological point of view there is one other aspect of the
measurement of inequality that also requires comment before discussing the
Gini Ratio. This is the difference between so called normative and positive
measures of inequality. Positive or objective measures of income inequality
tend to be those that attempt to measure inequality in some objective sense
by using statistical measures of income variation; for instance the Gini Ratio
and the coefficient of variation are usually considered as members of this
class. HMNormative measures usually try to measure inequality on the basis of
some value notion of social welfare in which socié] welfare decreases as
inequality increases. Atkinson's Index and Dalton's Index are often Tisted
as members of this class.(Sen.) This dichotomy of normative and objective
measures is not very useful for, in a strictly logical sense, any concept of

inequality has both normative and objectives aspects and thus so do measures




4

of inequality. In the past the Gini Ratio has been characterized as
being descriptive with no normative implications (Bonnen, p. 465). This
is true in the sense that the Gini Ratio is a measure of inequality and
makes no reference to any value judgment as to what is equitable. However,
even as a measure of inequality the Gini Ratio does have some normative
implications as any specific statistic must. It implies a specific type
of inequality since it has as its basis a comparison of the observed
. distribution of income with Lorenz's Tine of equality. This Lorenzian
equality implies equal incomes for everyone in a given time period. There
are other ways of measuring inequality.

Another type of equality that one might wish to consider in
determining an equitable income distribution is that of equal incomes
for persons at the same stage in the 1ife cycle. As Paglin {p. 598) shows,
the Lorenzian concept of equality when used with annual income data neglects
any life cycle differences in income and treats these as a type of inequality.
Thus, in using the Gini Ratio to compare income distributions, one is not
totally avoiding all subjectivity in that there is an impTicit value judgment
made simply by using the Gini Ratio. The so called normative measures of
inequality, on the other hand, tend to be based on only one normative aspect
which is used for the comparison of distributions is usually dependent on
some objective aspect of inequality (Sen, p. 3). Thus the so called normative
measures of inequality are not wholly normative, just as the so called objective
measures are not wholly objective. So to claim that one measure of inequality
is objective while another is normative really makes little sense.

While it is beyond the scope of this paper to discuss other measures
of inequality, one may find it necessary to consider different measures of

inequality before decidino on the one best suited for his purpose. Sen and
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Champernowne each discuss other measures of inequality in addition to the
Gini Ratio such as the coefficient of variation, the standard deviation
of logarithms, Theil's entropy coefficient, Dalton's Index and Atkinson's
Index. It is important to note that these measures can yield different
rankings from the same group of distributions so thaf it is necessary to be
familiar with the sensitivities and shortcomfngs of the measure chosen.

The use of the Gini Ratio in much of the agricultural economics
literature has dealt with comparing the distribution of benefits from
commodity programs or the distribution of farm income, e.g. Bonnen,
Boyne, Hill, Reinsel. The examples that are used in the remainder of
this paper are based on these types of distributions.

Tﬁe purpose of the following sections of this paper is to delineate
some of the limitations of the Gini Ratio as it is usually calculated
and used while at the same time examining several new techniques for
calculating the Gini Ratio which attempt to deal with some of these

limitations.




I1I. Calculation of the Gini Ratio

Conceptually the Gini Ratio is easier to comprehend if one first looks at
the Lorenz Curve, A Lorenz Curve is derived by plotting'the cunulative
fraction of total income against the cumulative fraction of units receijving
this income where the inceme receiving units are arranged from poorest
to richest units or income classes. A typical Lorenz Curve is shown in
Figure 1. The Lorenz Curve will coincide with the Line of Equality if
every unit has the same income. In the absence of complete equality, the
Lorenz Curve will lie below the diagonal, as in Figure 1. The Lorenz
Curve Ties on or below the diagonal with a s1ope‘that‘does not decrease as
one moves from lower to higher income classes of the popu]ation.5 Since
the Lorenz Curve is plotted in cumulative fractions this curve must run
. from one corner of the unit square to the other. The Gini Index of Con-
centration, or more commonly the Gini Ratio, can be derived from the
Lorenz Curve and is the proportion of the total area under the diagonal that
is between the Lorenz Curve and the diagonal. From Figure 1 it can be
expressed as follows:

1) Gini Ratio = A = Area between the curve and dianona
A+B Area under the diagonal

By convention the area of the complete square is defined to be 1 so the

area uncer the diagonal is 1/2. Thus the expression can be rewritten as

follows:
Gini Ratio = 1/2 - Area under curve
1/2
2} = 1 ~ 2 (Area under Curve)




Figure 1
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The calculation of the Gini Ratio can be done in at least two ways,
one for grouped data and another for ungrouped data. The traditional
method for grouped data uses a linear approximation of the curve, in that
it estimates the area under the curve by drawing straight lines between
the data points and then taking the area of each polygon determined from
this and summing these areas to gét the area under the curve {Morgan).

The area under any of these line segments can be expressed as follows:

By o =) by, o)

2
Where:
fi = cumulative fraction of units
y; = cumulative fraction of income

Summed over all intervals the area under the curve is approximated by:

(Fyaq = f) By vy 4 4)
=1 7

Where: K = number of intervals (groups)

Substituting this into the equation for the Gini Ratio above, a formula

for estimating the Gini Ratio can be obtained.
‘ K

T2 (Fraq - ) Oy 4y 49)
1"‘] 2

Gini Ratio

= 1 -
i

n et =

](f1+}—f1) (y1'+.y1'+'|)

(See Morgan, Miller, Bonnen, and Hill for similar presentations.)
For estimating the Gini Ratio from ungrouped data, more than one

method is availabie. The Gini Ratio can be shown to equal one-half the




relative mean difference which is the arithmetic mean of the absolute

values of the differences between all pairs of individual incomes, i.e.
N N
px L : Yy -~ ¥

4} Gini Ratio = ] j
2Ny =1 j=1

Where N = total number of individuals
Yy & yj = the income of individual i and J respectively
u = the arithmetic mean income

Through manipulation of the above expression the Gini Ratio can also be

expressed as follows:

10NN
5) ‘Gini Ratio = 1 N 151 j£1 min (yi. Yj)
or .
1 2 [yy+2, +...N, ]
+.1
6) Gini Ratio = ] 2 P Yo Y\
N a?u

for Y92Yp2 .« o2y

(This presentation is based on Sen, p. 29-31).

If income is distributed with perfect equality, i.e. everyone with
the same income, then the Gini Ratio is zero and if there is perfect
inequality, i.e. one has all the 1ncome,'phe Gini Ratio is one. Thus the
Gini Ratio is bounded by zero and one with a lower Gini Ratio implying a

more equal distribution of income.
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IIT. Limitations In the Use of the Gini Ratio

The Gini Ratio is only a relative measure bf income distribution,
it says'nothing about absolute income levels. So the income of each
member of the population can double without affecting the Gini Ratio.

This leads to difficulties in comparing different state or county income
distributions or different distributions of benefits from public programs.
For iﬁstance in the 1973 U.S. cotton program the average set-aside payment
per farm in the Southeastern regfon of the U.S. was $2,231 and the Gini
Ratio was .678 while in the Western region the average payment per farm
was $12,295 while the Gini Ratio was .679. Thus in this case the mean
absolute payment was over 450% higher in the Weﬁt while the Gini Ratios
were near]y identical. The Gini Ratio is mean independent, as the example
above shows, and therefore to make value judgments, concerning the equity
of different distributions, based on the Gini Ratio alone, may not account
for some of the most relevant information.

A problem of shifting wuniverses can arise in comparing some public
program benefit distributions over time. Between 1970 and 1971 the cotton
program was changed to eliminate small farm payments, because of this many
small farms in the Southeast dropped out of the program in 1971. Total
Southeast cotton program participation declined from 190,961 farms in
1970 to 77,703 farms in 1971. It is safe td assume that this reduction
in total participants arose mostly from the reduction of small farms
since in 1970 there were 146,059 small farm participants in this region
with 100,913 receiving payments without planting any cotton. Given this
information, it would be easy to conclude that the amount of inequality
had probably increased between 1970 and 1971, since there were fewer
smalTIfarms in the program and there was essentially no change in total

payments. A conclusion from this for anyone not familiar with the Gini
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Ratio might be that the Gini Ratio should increése. But this was not the
case. The Gini Ratio for this distribution of payments from the cotton
program in the Southeast, actually declined from .717 in 1970 to .680

in 1971. This occurs because the populations on which the Gini Ratio is
based had changed. Since the Gini Ratio is only a relative measure and the
range of income over which beneficiaries were distributed had actually
.decreased, the Gini Ratio also declined. Thus using the Gini Ratio to
compare distributions over time where the universe has shifted significantly
often does not account for phenomena which the researcher may consider
significant. This analysis also raised questions about making comparisons
between farm income distributions over time, particularly during the time
period when farm population was declining rapidly.

-Richard Benson (p. 446) discussed what he called a "bias" in the Gini
Ratio caused by aggregation. This "bias" is not really a statistical bias
at all but only a failure to understand one of the 1imitations in the use
of the Gini Ratio, that being the problem of a shifting universe. His
conclusions though are essentially correct in that because of this problem
a Gini Ratio from one state or region alone does not imply anything about
the national Gini PRatio or even the effect of combining different state
distributions.

A third practical problem that is often encountered when using the
linear approximation method comes about due to the lack of
availability of ungrouped data or the availability of data grouped in too
few cells. Since this method for calculating thé Gini Ratio from grouped
data relies on a linear approximation of the curve, as the number of cells
decreases, the Tine.segments that approximate the curve get longer and this

sertously biases the approximation of the curve. By reducing the number of
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cells into which data is grouped, ceteris paribus, the area under

the curve increases, hence the Gini Ratio decreéses. By aggregating the
same data into six cells instead of eleven for the distribution of set-aside
payments for the United States under the 1971 cotton program, the Gini Ratio
decreased from .680 to .656. The reason for this is that the Gini Ratio,
when calculated in the normal method for grouped data, fails to consider the
dispersion of income or benefits within each cell. Rather it is assumed
that each unit within the cell has the mean income of that cell. The Gini
Ratio is the sum of two components, the dispersion of the cells about the
mean inccme of the sample and the dispersion of income within each cell.
So that the failure to consider this second component in the linear
approximation method causes the Gini Ratio to be underestimated. Since most
farm income data is grouped according to the USDA's economic classes of
farms, one is often faced with data grouped into less than 8 cells.

Another shortcoming encountered in the use of the Gini Ratio is
that it attempts to describe an entire distribution with only one
statistic. The distribution of income has many facets and any attempt
to describe this distribution with only one number necessarily must leave
out much information. The same Gini Ratio can be obtained from very
different distributions, so the Gini Ratio gives 1ittle information about
the nature of the skewness of the distribution or Lorenz Curve. For
example, the same Gini Ratios can be obtained from Lorenz Curves that cross
and therefore these Gini Ratios may be based on quite different income
distfibutions. Thus there is no way to determine which income classes are
getting relatively higher or lower income shares by looking at the Gini Ratio
alone.

The sensitivity of the Gini Ratio to income transfers can cause problems
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in its use. From a practical standpoint, differences in sensitivity to
income transfers among different inequality measures can cause different
conclusions to be reached concerning the effect of certain types of income
transfers. In any case one would normally wish to have an index which
shows Pigou-Dalton efficiency, i.e. a transfer of income from one person to
any poorer person would always decrease the index of inequality and vice
versa (Champernowne, p. 789). The Gini Ratio has Pigou-Dalton efficiency
but it is not equally sensitive to all types of income transfers. This can
be seen by Tooking at equation 6 - for calculating the Gini
Ratio from ungrouped data: The Gini Ratio is based on a weighted sum of
different individual's income levels with the weights being determined by

the rank ordering of the individuals according to income levels. Sensitivity

to income transfers is not only determined by the inéome levels of the
individuals involved in the transfer but also it depends on the number of
individuals between the income levels of the individuals involved in giving
and receiving the transfer (Sen, p. 32-33).

Several problems encountered when comparing different Gini Ratios
have already been identified. In addition there is the problem of deter-
mining the statistical difference between Gini Ratios. In the case of
Gini Ratios based on the distribution of an entire population, the Gini
Ratio is a population parameter and any difference between parameters is
statistically significant. In the usual app1i;ation one is forced to
calculate Gini Ratios from a sample of the population. To test for
significant differences between Gini Ratios in this case requires a measure
of variance of the Gini Ratio. There are no known formulas for describing
the variance of the sample distribution, as a total distribution, or for

a Gini Ratio based on a sample. Conceptually one might use muitiple
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samples or random subsample rep]ication] techniques on each sample if the
sampies are of sufficient size. When limited to secondary data multiple
samples are usually impossible. Even when comparing Gini Ratios from
entire populations, such as all participants in a farm program, problems
arise when grouped data is used because the Gini Ratio is understated
when using the linear approximation method of estimation. This method of
estimation does not allow one to measure the extent to which the Gini Ratio
is understated so that a direct comparison of Gini Ratios is {nappropriate
and the means for a test of stgnificance is still lacking.

Income can be measured in terms of different income receiving units,
for instance dollars per farmily or dollars per person. The income
receiving unit chosen is very important in determining the Gini Ratio.
David and Morgan and more recently Paglin (p. 603) have shown that as
the level of aggregation of the income receiving unit increases (e.g.
from persons in families to households) the Gini Ratio will increase for
the same total income. Many of the efforts to measure the distribution
of benefits from farm programs have used the “ASCS farm" as the income
receiving unit. The ASCS definition of farm does rot coincide with and
tends to produce more income units than the USDA's definition of "farm"
or "farmert" So if one is interested in the distribution of progran
benefits among farmers, the Gini Ratio based on the ASCS farm unit
probably underestimates the inequality of the benefit distribution among
farmers because the Tevel of aggregation of income receiving units is
greater.

This measurement unit problem also causes further problems in making
comparisons across populations or through time. If the other obstacles

can be overcome, one must still be sure that the measurement unit for
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those receiving income or program benefits %s the same in order to make
comparisons meaningful.

One possible limitation, already menticned in the introduction, deals
with the definition of equality that is implied by the Lorenz Curve'and
Gini Ratio. Lorenz's Line of Equality implies equal incomes for all ages
or any other cross classification; in measuring the distribution of
benefits from commodity programs most authors have used the Line of
Equality to imply equal benefits for each farm regardless of size. Whether
one's own definition of equity is compatible with this definition of
equa?fty should be a significant factor in determining the uscfulness of

the Gini Ratio for many applications.




16

IV. Techniques to Deal With These Limitations

It is impossible to overcome many of the Timitations in the use of
the Gzn1 Ratio. Many are inherent in the definition of this statistic. 1If
one were to attempt to make the Gini Ratio less of a relative measure or to
change its sensitivity to income transfers, it would he necessary to redefine
the Gini Ratio. Nonetheless, the need to understand these Timitations
remains particularily with respect to making welfare or policy judgments
based on this statistic.

Recently techniques have been suggested in the literature which reduce
the effect of some of the shortcomings described in the previous section.
As Gastwirth points out the Tinear approximation method for estimating the
Gini Ratio from grouped data is calculated from the mean of each group (cell)
and ignores the distribution of observations around the mean within the cells.
To deal with this he recommends that instead of using one value for the
Gind Ratio, it is better to calculate ~an upper bound and a lower bound thus
in a fashion accounting for theid1spers1on within cells. The lower bound
is calculated using the Tinear approximation method defined earlier, This
yields fhe Tower bound because itlassumes that all incomes within a cel]
are equal to the mean income of the cell, so in this case there is no
dispersion within the cell. The upper bound is calculated by maximizing
the spreéd within the cell. The upper bound is defined as follows:
GU = GL + D

where GL = the Jower bound of the‘Gini Ratio and

1
1

h

p=l_
™=

ner +

i
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the nUmber of cells

i

where n + 1

ay = the upper endpoint of the cell i in dollars

} = the fraction of units in cell i

the mean income in cell i in dollars

the overall mean income of the population in dollars

=
11

(Based on Mehran and Gastwirth)

This method provides one intuitive way in which Gini Ratios estimated
by 1inear approximation from grouped data can be compared. It would seem
unreasonable to conclude that two Gini Ratios were significantly different .
if the lower or upper bound of one fell between the lower and upper bounds
of the other. Gastwirth (p. 310) suggests a use of these bounds in another
way, they can be used to design the grouping intervals or cell sizes
necessary to obtain the desired degree of accuracy. Usually the number of
groups required to get close bounds is rather large (about 20} because most
group boundaries are not chosen to minimize grouping correction (Gastwirth,
p. 310).

This method also gives one some idea of the possibilities of errors in
the use of the Gini Ratio, as calculated by the linear approximaticn method,
caused by reducing the number of cells from which this statistic is calculated.
The lower bound is reduced by reducing the number of cells and the upper
bound is increased. To obtain the upper bound for the‘Gini Ratio calculated
from a distribution of payments from a farm commodity program, it is
necessary to place dollar values on the endpoints of each cell in order to
use the formula stated above because with this type of data the endpoints of
each cell are normally given in acres not dollars. This does not give an

exact upper bound, as Gastwirth's method does when used in cases where the
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classes are divided by income, because the dollar values of the acreage
endpoints are only approximate. The upper bound for the 1971 cotton program
set-aside payment distribution for the United States is .6949 and the lower
bound is .6808. When the saﬁe data is grouped in six cells the upper and
lower bounds are .7075 and .6563 reSpectively.2

Kakwani ard Podder (1976) have devised another method for estimating
the Gini Ratio from grouped observations by estimating the equation of the
Lorenz Curve and then using the integral of this curve to estimate the
area under the curve and thus the Gini Ratio. In the past many researchers
have attempted to fit some well known density function such as the Pareto
or lognormal to existing income distributions and then use this to obtain
an estimate of the Gini Ratio. These efforts have not been an overwhelming
success in most cases because such functions have rarely been a good fit
for the actual data. Where Kakwani and Podder's approach differs is that
instead of trying to fit some predefermined function to the data they
estimated the Lorenz Curve from the data using regression techniques. To
get a good fit for actual data the functional form of the Lorenz Curve
must be specified correctly. In their original article Kakwani and Podder
(1973) used a functional form which when applied to other distributions was
not really adequate.3

However, in a more recent article Kakwani and Podder (1976) develop
a new coordinéte system for the Lorenz Curve, then estimate the curve using
the neﬁ coordinates and a new functional form. To derive the new coordinates
let P be any point on the Lorenz Curve with coordinates (fi’ yi) then the

new coordinates = and n {see Figure 2) are given by:

| . 1 :
“-i - T (f'l +.Y-i) "l.i = "-2_ (f'l - .V1)
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Figure 2

CUMULATIVE FRACTION
OF INCOME

CUMULATIVE FRACTION OF UNITS
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Then a Lorenz Curve of the formn = a (/' 2 - n)B can be estimated,
where a, o and g all are greater than zero. In actual estimation of the
Lorenz Curves for the distribution of payments from the cotton program
ordinary least squares was used to estimate the equation:

log n; = log a + a Tog n; + 8 Tog (v Z - ni) + e

Where the values for ny and =, are obtained from the values of f and Y5
that are used in the usual linear approximation method. Once the regression
coefficients (a, a, B) are known then the Gini Ratio for this Lorenz Curve

can be obtained from:
' v
Gini Ratio = Zdjr a (/2 - )P d
-0

=2a(-/2)1+0l+8 B(1 + a, 1 + 8)

Where B(1 + a, 1 + B) is the BETA Function

This method of estimatioh gave very accurate results for all the
distributions used to test it in this research.4 From a mathematical
standpoint this method is superior to the usual method in that it gives a
curvilinear approximation of the Lorenz Curve instead of a linear approxi-
mation. The method also gives more information about the distribution.
The regression coefficiénts give three numbers with which to describe the
distributioﬁ and these can be used to obtain a measure of skewness of the
distribution and the Lorenz Curve. If a > g it is skewed toward (0,0),
if o = g the Lorenz Curve symmetrical and if o < g it is skewed toward
(1,1). So if a » B the Tower and higher income groups get the highest

income shares. If « < g8 then the middle income groups get the highest

income shares.
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One important shortcoming of the linear approximation method that
Kakwani and Podder's method seems to mitigate is the bias caused by reducing
the number of cells into which the data is grouped. As was stated earlier
when the number of cé]ls used in calculating the Gini Ratio of the 1971
cotton program set-aside paymenté distribution for the United States was
reduced from eleven cells to six cells the Gini Ratio declined from .6808
to .6563 using the linear approximation method. But using Kakwani and Podder's
method the Gini Ratio only declines from .6868 to .6865 when the number of
cells is reduced from eleven to six., Similar results were obtained for other
years, These latter estimates of the Gini Rafio using Kakwani and Podder's
method for 1971 cotton program data both fall within the upper and lower
bounds calculated by Gastwirth's technique and intuitively do not seem
significantly different. It appears that Kakwani and Podder's method can
be used with more success than the usual Tinear approximation method for
" grouped data when problems arise due to data grouped in too few cells.

Even without empirical justification one would expect Kakwani and Podder's
methodrto reduce the bias in the Gini Ratio due to aggregation into a
limited number of cells since a curvilinear approximation of the Lorenz
Curve to some extent takes into account the dispersion within cells.

Kakwani and Podder's method has one dfawback, that being that it
is more costly than the linear approximation method. The relatively
simple arithmetic calculation of the Gini Ratio using the linear approxi-
mation method costs very little in terms of rescarcher or computer time
when compared to the multiple regression techniques needed before one can
calculate the Gini Ratio using Kakwani and Podder's method. The relative
cost is increased substantially if an iterative process is used to

estimate the BETA functjon needed to calculate the Gini Ratio. Thus, the
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improved accuracy and information brought about through this method does
not come at zero price. lThe absolute cost of calculation from Kakwani
and Podder's method should not be prohibitive in most cases, so the improved
_accuracy and added information about the skewness of the distribution should
make this the preferred method for most research.

The normative implications of the Lorenzian definition of equality
were outlined in an earlier section. This may cause one to look for a
different measure of inequality. Paglin has suggested a method which
modifies the Gini Ratio and allows for the use of a different definition
of equality. His method breaks down the usual Gini Ratio, calculated from
annual income data into two parts. One part is based on the dispersion
of income due to the fact that individuals are at different stages of the
life cycle. The second part is based on the remainder of the income
dispersion from other reasons. Paglin defines equality as equal lifetime
income but with equal income for each person or family at the same stage in
the 1ife cycle as opposed to the Lorenzian definition of equality which implies
equal incomes for everyone regardless of stage in the 1ife cycle. So the
equality line in Paglin's case is really a Lorenz Curve where the cells are
broken down according to age class instead of income class and then these
age classes are ranked according to median income. Thus, the Paglin Gini

is the difference between two Gini Ratios, one based on the distribution

of income by age class, the other based on the distribution of income by
income class. The usefulness of this method will depend on the type of
data used, i.e. whether it is annual income data or not, and whether one's

own definition of equity is consistent with Paglin's definition of equality.
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Paglin's definition is only one of many that are posSib]e. Thus, his
conclusions, conceptual and empirical, carry only limited capacity for
generalization,

| The concept behind the Gini Ratio can be extended to measure inequity
in certain cases. If one can specify what an equitable distribution is and
this can be guantified with the cumulative fraction of income as a function
of the cumulative fraction of units receiving income, then it is possible
to measure deviations of any actual distribution from the equitable distri-
bution. Using a monotonic non-linear scale between 0 and 1 for the cumulative
fraétion of income, the equitable distributiun can be expressed as the
diagonal of the unit square. Deviations from equity can then be plotted as
deviations from the diagonal. The area between the plotted curve and the
diagonal can be calculated again using the Tinear scale and the ratio of
this area to thearea under the diagonal would yield a measure of inequity
with characteristics similar to the Gini Ratio. One noticeable difference
between this method and the usual Lorenz based Gini Ratio is that in this
new measure the concentration curve could lie above as well as below the
diagonal depending on whether the actual distribution exhibited both
positive and negative deviations from equity at different points in the
dfstribution.‘(See Figure 3). |

When the concentration curve lies above and below the diagonal, i.e.

where there are both positive and negative deviations from equity, the
formula for calculating the regular Gini Ratio will understate the real
inequity. This is so since the usual Gini Ratio formula will only calculate
the ratio of the area of net deviations from the diagonal to the area under

the diaconal %%%-, not the area of absolute deviations from the diagonal




Figure 3,

CUMULATIVE FRACTINN
OF INCOME

(Scale is
montonic but
need not be
linear)
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CUMULATIVE FRACTION OF UNITS




25
%}% . (See Figure 3). Since we are interested in the total of all
deviation from equity, the mathematical formula for calculating the
standard Gini Ratio cannot be used to calculate this inequity ratio in
all cases.

Conceptuaily it is possible to measure equity in the manner outlined
above. However, the prior hurdle of defining and quantifying What an
equitable distribution is, still must be overcome. |

Paglin attempted to measure inequity by taking fhe difference Eetween
two Gini Ratios. His method has a similar shortcoming as the method above_
in that when there are both positive and negative deviations from equity,
i.e. when the Lorenz Curve crosses the equity 1ihe (in his example when
the Lorenz Curve crosses the P-reference 1ine based on the age distribution
of income), the Paglin Gini will understate the degree of inequity. While
this may not be a problem for the example he uses, he states that this is
a general method and can be used for any distribution that can be specified
as equitable. There are many distributions of income or benefits which
one or many believe is equitable, and his method could grossly misrepresent

the amount of inequity in the actual distribution in these cases.
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Conciusions and Policy Implications

Throughbut this article numerous examples have been cited where
difficulties arise in using or comparing Gini Ratics, particularly with
respect to making welfare judgments based on the Gini Ratio. The problems
in comparing Gini Ratios from different populations or public programs, the
inherent biases in different methods of calculation, and the underlying
assumptions of the Gini Ratio must all be considered by any economist or
-poiicy maker who uses this statistic. : | -

There is a further question about the tradeoff between cost of
calculation and the accuracy and information really needed. From a policy
standpoint does increased accuracy in the Gini Ratio at the third decimal
place really add to our understanding of the problem of income inequity?
Furthermore does it aid us in our ability to solve this problem? What is
the economic significance of differences between Gini Ratios? Too many
economists leap from differences of unknown statistical significance to
economic significance for policy without any demonstrable basis.

The distinction between equity and equality is central to any discussion
of income or program benefit distributions. The Gini Ratioc is only a
statistical measure of relative inequality. To use it as the measure of
inequity tends to eliminate many other 1mportént aspects of inequity.

Most statisticians would not rely on the variance alone to describe the
total distribution, they would at least require addftiona1 information about
the mean and skewness to adequately characterize the distribution. In the
same vein, economists require more information than that provided by the
Gini Ratio alone to characterize inequity in the distribution of income.

As long as one is aware of the limitations of the Gini Ratio and uses it

with these limitations in mind then the Gini Ratic can provide important
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information about inequality. Howevef since the linkage between equity and
cquality is tenuous at best, a specific measure of inequality such as
the ani Ratio provides no automatic information about inequity. This
information can only be obtained after equity is carefully defined and

related to particular statistics on the income distribution.
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Footnotes

*The author wishes to thank Professor James T. Bonnen for his assistance
throughout this project and Professors Lester V. Manderscheid, Byron W,
Brown, Glenn L.'Ne1son and two anonymous reviewers for their helpful
comments on earlier drafts of this paper.

1
2

See e.g. Finifter (pp. 112-175).

In the case above the value for the endpoints are determined by taking
the mean payment per acre from two cells which have a common endpoint
and multiplying this mean times the acreage value of the endpoint in
question to get a dollar value for that endpoint, this process is
repeated for all endpoints.

The curve did not fit the actual data well and the estimate of the Gini
Ratio was well below the lower bound of the Gini Ratio as calculated
by Gastwirth's method for the distributions studied. For instance,
for the distribution of payments for the 1971 cotton set-aside program
the estimate of the Gini Ratio using Kakwani and Podder's original
fuﬁctiona] form was .6273 while as stated earlier the lower bound from
Gastwirth's method was .6808 in this case.

4This method was used to estimate Lorenz curves and Gini Ratios for various
distributions of payments from the cotton program for the years

1969-1973.
5McKee and Day have shown that if the curve is plotted for a part of total

income but the order ¢f the recipients is based on total income, the

curve for the distribution can lie above the diagonal. But this is

not a true Lorenz Curve and the Gini Ratio calculated from it is not

a true Gini Ratio.
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