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1. Introduction

One of the great handicaps faced by researchers on inequality is the difficulty of
conveying the significance of summary measures of inequality to a broad audience, especially
non-economists. While concepts such as unemployment, inflation, growth, productivity and
poverty can be grasped intuitively by the general public — athough not with all the fine nuances
— thisis not the case with inequality values. The increasing attention given to issues concerning
popul ation heterogeneity has made the lack of an intuitive concept a more pressing problem. This
perhaps explains a growing tendency to revert to the use of crude measures of inequality, such

astheinter-decileratio.

The Gini coefficient is the summary measure which comes closest to providing an
intuitive interpretation. Indeed, this is the main reason why the Gini coefficient remains by far
the most popular inequality index.* Y et the standard interpretations of the Gini coefficient fall
far short of immediate comprehension. The most common interpretation is the area above the
curve in a Lorenz diagram expressed as a proportion of the area below the diagonal; but this
presupposes familiarity with the notion of aLorenz curve. The Gini can also be defined in terms
of the average absol ute difference between incomes in the population, sampling randomly with
replacement over the entire population. In fact Yitzhaki (1998) lists more than 12 alternative
ways of defining the Gini coefficient — “spelling Gini” ishow he putsit. However none of these

linguistic variations succeed in providing the simple intuitive concept that everyone craves.

1 It isnot the only reason. The Gini isrelatively insensitive to the tails of the distribution and hence relatively robust
to problems associated with reliability of extreme values. The[ 0,1] rangeis another advantage, as is the network
(or inertia) effect that favours indices used by others. The main complaint against the Gini coefficient isitsfailure

to be “subgroup consistent”.



The conception of inequality most easily understood isadivision of apie (or $1) into two
unequal shares. Can the value of the Gini coefficient — or any other inequality index — be
interpreted in thisway? The answer isaqualified yeson all counts, and the relation with the Gini
index turns out to be particularly ssmple. For example, the Gini value of 0.40 for inequality of
USincomesin 2000 is precisely the samefigure obtained from dividing $1 into 90c and 10c. The
notion that current US income inequality is equivalent to a2-way division of a piein which one
person gets 9 times the other is apowerful way of capturing the extent of income differences. For
more equal countries, the 2 person income ratio is more modest: for Finland, for example, the

Gini value of 0.27 trandlates into a split of $1 into 77c and 23c, aratio of around 3:1.

These results follow from a remarkably simple property of the Gini coefficient that
appears to have been overlooked before. Consider adivision of 1 unit of resource between two
people, in which the richer person gets x and the poorer person gets 1-x. Since the “fair share”
of each person is 50 per cent, we can regard x-0.5 as the “ excess share” of the richer person. For
the distribution (x, 1-x) the Gini value turns out to be precisely x-0.5, in other words, the excess
share of the rich person. Equivalently, the share of the rich person in a 2-way division can be
expressed as 0.5+G, where G is the Gini value. Hence the correspondence between the 90:10
ratio and the Gini value of 0.40 for the USA, and the 77:23 ratio and the Gini value of 0.27 for

Finland.

A two-way split with non-negative shares yields a Gini coefficient between zero and one
half.? It is not unusua for this upper bound to be exceeded, for instance for countries with high
income inequality. For wealth inequality, Gini values above 50 per cent are commonplace. This
limitsthe “excess share’ interpretation of the Gini coefficient in atwo-way split, unless negatives
shares are entertained, which undermines the intuitive appeal of the interpretation. It turns out,
however, that the excess share interpretation extends to any size of population with one rich
person and the remainder equally poor. Here again the Gini coefficient equates to the excess
share of the richer person. Thusfor a 10 person distribution the fair share is 10 per cent and the
Gini value G trandates into a share of 0.1+G for the richest person and a share of a0.1-G/9 for
each of the others. The Gini figure of 0.40 for US income inequality is therefore equivaent to

2 Thisrefersto the standard definition of the Gini coefficient, which isreplication invariant. Researchers sometimes
employ a variant that is normalised to the range [0,1] for populations of fixed finite size: See for example,
Subramanian (2002).



a10 person society in which one person receives 50 per cent of the pie and nine people each get
0.5/9 = 4.4 per cent.

Theterm “modul 010" is used to indicate excess shares expressed in terms of a 10-person
distribution rather than a 2-person split (called “modulo2"). The advantage of shifting from
modul 02 to modul 010 is that the feasible Gini range for non-negative incomes now extends to

0.9, which is high enough to accommodate almost all practical instances.

The Gini coefficient yields the neatest and most immediate interpretation in terms of the
excess share of the rich in a 2-class society. However, the interpretation can be applied in
principle to an appropriate normalisation of any inequality index. In effect one can ask:
“according to thisindex, what 2-way split of the pie would generate the same inequality value
asthat observed”, and then compute the excess share of the richest person. The advantage of this
procedure is that it converts all inequality values onto the same measuring scale, and hence
allowsthe impact of changesin inequality perceptions to be seen more clearly. However, unlike

the Gini, excess shares calculated modul010 will typically differ from those cal culated modul 02.

The comparison across inequality indicesisillustrated in Section 3 with an application
to country income distributions. Before then the basic framework of analysis is outlined in
Section 2.

2. Calculating excess shares

For an n person population with incomes y, arranged in increasing rank order so that

y, <Y, < .. <Y, theGini coefficient may be expressed in the form:
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If the distribution consists of one rich person with the income share x and (n-1) poorer people

each with income share (1-x)/(n-1), then the Gini value becomes

_ 2 ”Zl C(1-x) 2 n+1
= = =~ + —nxX - ——
nizZT (n-1) n n



2 (-Hn (1-x oy -+l _ 1
n 2 (n-1 n n

which corresponds exactly to the excess share of the richest person.

Similar expressions can be derived for other inequality indices. For example, the class

of Entropy indices are given by
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while the Atkinson family of indices are given by
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If one again considers a distribution consisting of one rich person with the income share x and
(n-1) poorer people each with income share (1-x)/(n-1), the values of each of these indices may
be written as increasing functions of the excess share of the richest person, x - 1/n . However,
the relationship the inequality value and the excess share is more complex and, as a consequence,

the interpretation is lessimmediate.

3. Application to inequality comparisons between countries

To illustrate the conversion of inequality values into excess shares, data has been drawn
from the latest version of the World Income Inequality Database (WI1D). Country observations
were selected by first choosing those for which decile shares are avail able for the distribution of

consumption (preferred) or income (preferably net) across persons (rather than households) and



which are representative of the whole population.® Restricting attention to the period from 1995
onwards reduced the sample to 78 countries from which the observation closest to the year 2000

was chosen.

To compute the inequality values, a utility constructed at WIDER was used to generate
for each country a synthetic distribution of 1000 income values that exactly match the reported
income decile data. Inequality values were then calculated for this synthetic sample and inverted
to obtain the excess share figures modul02 and modul010.* For a subset of 30 countries, the raw
decile data and Gini values are given in Table 1. Excess share values for arange of other indices

are reported modulo2 and modulo10 in Tables 2 and 3, respectively.

From Table 2 it isimmediately apparent that a number of the computed inequality values
lie outside the feasible range for a two-person distribution, so the excess shares cannot be
computed. Thisis particularly evident for the coefficient of variation (corresponding toE, )°. This
isastrong argument for focussing on the modul 010 results reported in Table 3, which al liein

the feasible range.

The second point to notein Table 2 (and aso Table 3), isthat the results for the entropy
index E_, areidentical to thosefor the Atkinsonindex A,, and the same correspondenceisfound
for E, and A . There is a smple explanation. These pairs of indices are monotonic
transformations of one another. The conversion into excess shares unravels this transformation,
in effect applying the same measuring rod, and hence generating the same values. The fact that
the excess share measuring rod produces identical resultsfor ordinarily equivalent indicesis one

of the very attractive features of this procedure.

Comparing the results across indices in Table 2, it is evident that the values for the
entropy and Atkinson indices are almost always less than the corresponding Gini figure. In this
respect the Gini coefficient may be said to give an exaggerated impression of the degree of

inequality in terms of the division of a pie between two people. Thisis asurprising outcome, and

3 With minor omissions such as Chechnyain Russia

4 Elsewhere we have shown that for decile share data this method typically generates Gini estimates within 0.001

of the true value.

5 Although note that this index can accommodate negative values, so the excess share of the richest person could

in principle be extended beyond 50 per cent.



one for which there is no immediately obvious explanation.

The modulo10 values reported in Table 3 differ from the pattern of modulo2 valuesin
Table 2. Excess shares modul 010 tend to be lower for relatively equal distributions, but higher
for more unequal countries. The modul010 figures are also higher everywhere for the indices that
are most sensitive to the lower tail — the entropy index E_; and its Atkinson counterpart A, .
Overall, the excess shares modul 010 again tend to be lower than the corresponding Gini value,

although the differenceis less marked, around 2 percentage points on average.

Alternative inequality indices apply different weights to different parts of the income
distribution. One advantage of applying acommon measuring rod to all indicesisthat it offers
an opportunity to investigate how assessment of inequality varies as one moves, for example,
from a concern with inequality at the bottom (*how do the poorest groups fare relative to the
average”) to afocus on the relative position of therich. In particular it isinteresting to look for
cases in which the ranking of a pair of countries switches across indices, as these indicate
instances when inequality assessments are likely to depend on the relative importance attached

to the lower and upper tails.

Focussing on Table 3, for which acomplete set of datais available, the modulo10 values
for the Atkinson index increase monotonically as the degree of inequality aversion increases and
hence more attention is given to the lower tail of the distribution. The entropy indices exhibit the
same tendency as one moves from E, to E ;. However, the pattern is not monotonic for all
countries across the entire range of entropy indices. For some higher inequality countries, the
excess share riseswhen E, isreplaced by E,, the latter being more senditive to inequality in the

upper part of the distribution.

For the set of countries as awhole, there are relatively few instances of significant re-
ranking acrosstheindices. Thisis because most pair-wise comparisons within the sampleinvolve
non-intersecting Lorenz curves so the inequality rankings are invariant to the choice of index.
The most interesting exception is the comparison between South Africa and Brazil. The Gini
coefficient issimilar for the two countries. However, Brazil records an excess share value higher
than the Gini for theindex E_,, suggesting that the Brazilian distribution is characterized by the
relatively low incomes of the poor. In contrast, South Africarecords a higher excess share for the
coefficient of variation, suggesting a high degree of inequality at the very top. Thisis exactly the
position indicated by the decile share figuresin Table 1.
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Country
Czech Republic
Finland

Sri Lanka
Germany
Hungary
Netherlands
Canada

Italy

India
Indonesia
United Kingdom
Bangladesh
United States
Ukraine
Philippines
Cambodia
Thailand
China
Russia
Venezuela
Uganda
Nigeria
Malaysia
Ghana
Mexico

El Salvador
Egypt

Chile

South Africa
Brazil
Zimbabwe

Table 1: Decile Shares, selected countries

Yer D1 D2 D3 D4 D5 D6 D7

1996
2000
2000
2000
1999
1999
2000
2000
2000
1996
1999
1996
2000
1995
1997
1999
1999
1995
2000
2000
1999
1996
1995
1998
2000
2000
1997
2000
1997
2001
1995

4.0
4.0
3.7
34
3.3
2.5
2.7
21
3.2
3.3
2.5
29
1.8
22
2.5
24
21
19
1.0
14
21
17
1.6
0.8
11
0.7
12
0.9
13
0.8
0.5

5.8
5.6
5.4
5.2
5.0
5.1
4.6
4.1
4.4
4.4
4.1
4.2
3.5
3.6
35
3.6
3.2
3.1
2.8
2.8
3.2
29
2.6
21
21
1.8
24
2.0
2.3
1.6
11

6.8
6.6
6.5
6.3
6.1
6.1
5.8
5.4
5.3
5.3
5.1
5.1
4.7
4.7
4.4
4.6
4.1
3.9
4.2
39
4.1
3.8
3.5
3.2
3.1
29
3.3
2.7
3.0
24
15

1.7
1.5
7.4
7.2
7.1
7.1
6.9
6.5
6.1
6.1
6.2
6.0
5.9
5.7
5.3
5.3
5.0
4.9
5.6
5.1
4.9
4.7
4.5
4.4
4.1
4.1
4.2
3.5
3.7
3.2
21

8.5
8.3
8.3
8.2
8.2
8.1
8.0
1.7
7.1
7.0
7.3
6.9
7.2
6.8
6.4
6.0
6.1
6.0
6.8
6.3
5.9
5.7
5.5
5.9
5.2
5.4
5.2
4.4
4.4
4.2
2.8

9.2
9.2
9.2
9.3
9.2
9.2
9.1
9.0
8.2
8.1
8.6
7.9
8.5
8.0
7.7
7.0
7.4
7.6
8.0
7.8
7.0
7.0
6.9
7.5
6.7
6.9
6.3
5.5
5.1
5.2
3.6

10.2
10.3
104
10.5
10.3
10.6
10.6
10.5
9.7
9.4
10.1
9.3
10.1
9.5
9.4
8.3
9.3
9.6
10.0
9.7
8.5
8.8
8.7
9.6
8.4
8.9
7.8
7.0
6.2
7.0
4.7

D8 D9 D10 Gini

11.6
11.8
12.0
12.3
11.8
12.6
124
12.3
11.8
11.4
122
115
12.3
11.8
11.9
105
121
125
11.6
124
10.8
11.4
114
12.3
11.0
11.8
10.1

9.5

8.0

9.8

6.4

13.9
141
14.3
14.9
14.3
15.8
151
15.3
154
14.8
155
15.0
16.0
152
16.0
15.0
16.7
16.9
156
16.8
153
16.0
16.2
16.9
16.4
17.3
14.6
14.6
11.8
15.7

9.9

224
22.6
22.7
22.8
24.8
22.8
24.8
26.9
28.9
30.1
284
31.2
29.9
32.3
32.9
37.1
34.0
33.7
34.4
33.8
38.3
38.0
39.1
37.2
41.9
40.1
44.8
49.7
54.3
50.0
67.4

26.1
26.8
27.6
29.0
30.5
30.7
324
35.8
36.0
36.5
37.0
38.2
40.1
41.1
42.2
44.5
44.6
45.2
45.3
45.8
46.9
48.3
50.0
50.6
53.5
53.8
54.2
59.4
60.2
61.1
73.3



Table 2: Excess SharesModulo 2

Country Gini Entropy Index Atkinson Index

-1 0 1 2 05 10 15 20
Czech Republic 261 223 225 240 273 231 225 223 223

Finland 268 224 229 244 276 235 229 225 224
Sri Lanka 216 234 236 250 282 242 236 234 234
Germany 290 253 249 259 288 252 249 249 253
Hungary 305 257 259 279 326 266 259 256 257
Netherlands 30.7 291 263 275 292 253 263 282 291
Canada 324 283 2/6 290 330 280 276 277 283
Italy 358 364 306 322 377 305 306 321 364
India 360 280 292 327 404 306 292 284 280
United Kingdom 370 303 305 332 404 314 305 301 303
Bangladesh 382 294 308 352 461 325 308 298 294
United States 401 333 332 358 438 338 332 335 333
Ukraine 411 324 331 374 496 346 331 324 324
Philippines 422 320 333 379 497 351 333 324 320
Cambodia 445 326 347 411 *** 371 347 333 326
Thailand 446 338 349 395 *** 366 349 341 338
China 452 397 358 398 *** 371 358 360 397
Russia 453 31.3 368 406 *** 371 368 380 313
Venezuela 458 296 365 403 *** 376 365 365 29.6
Uganda 469 343 36.1 427 *** 385 361 348 343
Nigeria 483 362 372 431 *** 393 372 363 36.2
Malaysia 50.0 369 381 443 *** 403 381 371 369
Ghana 50.6 403 39.7 442 *** 40.7 39.7 404 403
Mexico 535 399 403 46.8 *** 425 403 39.6 399
El Salvador 538 440 414 465 *** 426 414 421 440
Egypt 542 395 404 484 *** 431 404 393 395
Chile 99.4 426 427 Fr* xEx* 457 4277 418 426
South Africa 60.2 39.6 425 ***  xx¥* 464 425 404 396
Brazil 61.1 421 434 ***  x** 46.2 434 422 421

Zimbabwe 733 450 470 *x*  xEx *rRx 470 454 450



Table 3: Excess Shares Modulo 10

Country Gini Entropy Index Atkinson Index

-1 0 1 2 05 10 15 20
Czech Republic 261 235 197 174 164 184 197 214 235

Finland 268 238 201 177 165 188 201 21.8 238
Sri Lanka 216 254 210 183 169 195 210 230 254
Germany 290 285 226 191 173 206 226 252 285
Hungary 305 293 240 208 196 221 240 264 293
Netherlands 30.7 357 245 204 175 207 245 305 357
Canada 324 341 263 218 198 237 263 298 341
Italy 358 516 306 249 226 266 306 376 516
India 360 335 286 254 243 267 286 309 335
United Kingdom 370 381 304 259 243 277 304 339 381
Bangladesh 382 362 310 279 276 291 310 334 362
United States 40.1 445 348 284 263 308 348 405 445
Ukraine 411 425 347 302 298 319 347 383 425
Philippines 422 417 351 307 298 325 351 383 417
Cambodia 445 429 374 344 356 354 374 400 429
Thailand 46 456 378 325 311 347 378 416 456
China 452 598 395 328 311 354 395 458 5938
Russia 453 402 413 338 319 354 413 503 402
Venezuela 458 36,6 40.7 334 314 362 407 469 366
Uganda 469 467 400 363 375 376 400 432 46.7
Nigeria 483 512 421 368 372 388 421 464 512
Malaysia 500 530 439 383 389 404 439 483 530
Ghana 506 615 474 382 36.7 412 474 564 615
Mexico 535 604 487 418 430 443 487 544 604
El Salvador 538 718 512 414 406 445 512 611 718
Egypt 542 595 489 444 491 456 489 537 595
Chile 594 679 547 501 574 511 547 604 679
South Africa 60.2 596 540 542 6/5 529 540 56.6 59.6
Brazil 611 663 564 509 570 525 564 615 66.3

Zimbabwe 733 746 683 705 899 672 683 714 746



