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Since m = I ¢jmj s therefore
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where ‘ej = ¢jmj/m is the proportion of national family
income enjoyed by families in the j?h region.
This is a decomposition of the national Gini rafio as tHe
sum of a weightedjgverage (weiéhts adding to one) of the :
4 A
regional Gini ratios and a weighted sum of all possible
~ Gini differenée iftigs. Thus the first expression measures
the contribution #of "within—regién Eneq&ality" whereas the

$ ; ; :
second measures the contribution of "between-region

inequality".

An informative way of presenting the decomposition
might be in the form of a table, as below. The diagonal
elements would be ¢jmij/mL and the lower triangular
ilements would be ¢i¢j(xG - xl)Lij/mL' The sum of all

the elements would be one, and relatively large numbers

would indicate the most pressing‘scurces of income inequality.
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Region 1
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Inequality
Region " Within 1
: Inequality
Region Between 2 Inequality)
nd. 1 Within 2
:
é .
Inequality Inequality Inequality
Region Between R Between R Within R
and 1 and 2

Graphical Dépiction of Between-Region Inequality.

From its definition; we have .

(%4~ xl)Lij 2 EIPE, 4 ijfj - fipfj - ijfi
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The relationship of the first two r.h.s. terms to the Lorenz

diagram is clear. The first term, for instance, is the area

underneath the Loreﬁz curve of region 1, fimes two and

tiﬁes mi . Denote this as QmiAi , where Ai is the area"
under the Lorenz curve marked "Ai" in Figure 1. The second
r.h.s., term is ?herefore 2mjAj ,» Where -Aj is the area

under the Lorenz curve marked "Aj" ¢

For the last two r.h.s. terms,i/ note that

H

e

fiPf. = fZHXf o= m.fF H(1/m . )XEf. = m.(f Hy.
S 3 gry A $iE3Hy ) ;

The expression inlﬂualast parentheses can be interpreted

as one minus the fesult of a Gini ratio computed from the

e : . ' g . +1h
distribution acrgsSs income classes of families in the i -

region with the #@istribution across income classes of

E/The sum of the last two terms is fEPfj + ngfi =

E2PE T+ P 0L 2 £ 2 PEYEL 5 where
s % i e
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.This expression may be useful for computational purposes.
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incomes received by families int hele g region.

In terms c¢f Figurc 1, this would be twice. the area
underneath tﬁe curve "Aij" constructed as follows:

poiﬁt c has the same abscissa as point a (fhe same
proportion of families), but has the same ordinate as point
d ; and point g ha;-the same abscissa as point e , bﬁt
has the same ordina%e as point h . The area underneath
fh?s'curve‘is also denoted Aij . The curve "Aji” is
'corfgspondingly c%fstructed, using the (cumulative) family
distribution of réﬁion j against the (cumulative) income

. The area underneath it_is

distribution of r
denotedb B Sl
13

j&ion

Since 2 -
: s
£7PFf. = 2 m A, . and
] by RS s
EAPEZ =2 9 m A .
- 1 ji
therefore
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Thus Lij is a weighted sum of the shaded positive area

(A.- A..) and the shaded negative area (A.- A..
i-31 . J Ji

). | 1
Mathematically, this sum has been shown to be positive, i.e,, :
the mean income in region i s which weights (Ai— Aji)’

will be sufficiently large relative to the mean income. in

region .j , which weights‘ (Aj— Aij)’ so that Lij is

positive. Actually, the Lorenz diagram is not too helpful:

in portraying.the size of Lij' The intention of this section

is merely to describe the relationship between Lij and

the conventional diagram.
i

Thé examp}e depicted in Figure 1 has some families
in every income c’éss, for eitﬁer region, as is the usual
case. If Lorenz fcurves of regicns i and j sheuld
intersect, the %;scussion carries forward, the only notable
_difference being that each shaded area now has both positive
and negati;e compdnents. Thus, although intersecting

Lorenz curves may imply similar intraregional inequalities,

they do imply‘a non-zero interregional inequality.

In case one or more income classes are empty, the
graphical depiction breaks down. In particular, if all
families are in one income class only, then the Lorenz

curve coincides with the diagonal, regardless of which

-
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income class it is which contains all the region's families.

In this case, Lorenz curves of two regions would coincide, :

and yet the Gini difference-ratio would be positive.

Example 1. Hypothetical Datag/ : E

Table 1 contains hypothetical data for four regions

with various degrees of internal inequality. The second

<

column contains the.diagonal elements of the matrix of

mean incomes X,.given ten income classes. Region One is
internaliy the most equal of the regions, and the degree
of inequality grows progressively and'is worst for Region

s

Four. The hypothetical data were chosen to exaggerate -

2
somewhat the difﬁerences between regions one might expect
from actual dat:i (The relative frequencies of families

per income clasges are plotted against 1n Xy in Figure '2.)

‘Table 1. Hypothetical Data

Sl X £ £ 15 £

1 2 3 n
1 1 .025 .05 .2 .3
2 2 .025 .05 .2 .8
3 3 .05 s .2 E e
4 g AN .1 .075
5 9 3 ok S | .05
6 15 .2 = 1 .05
7 25 Th o .025 .025
=23 S 08 .1 .025 . 025
9 80 .025 .05 .025 .025
10 150 .025 .05 .025 .025
8/

~"Thanks for computational help and for the chart are
due to Miss Georgina Ochoa.
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From these data the computed Lif are:
i L 2 3

2 .0041
3 .0138 .0108

L .0211 .0160 .0009

\

As desired, L14 is the largest Gini difference-

ratio, and the ratio falls as i and J approach each other.

= .

The numerical values give a good indication of what to

: #
expect ‘from Lijy. Even though Lij has range (0,1),

very rarely'willnkn empirical cas® be found where it goes
over 0.10. For instance; (a) a fifth case was considered

in which 8/11 fof the population was in the 7th class

th

g
and the rest in®the 9 class, and (b) a sixth case in

th

which all families were in thé. 8 class«(This

example gives two regions the same mean family income.)

ey .
Here L56 is .0732, which is high by the standards found

for Lij . Thus the Gini difference-ratio is subject to

the same type of criticism as the Gini ratio (only more so):

lack of numerical "room to move around" leads to the
. A
suspicion that the coefficient may be sensitive to errors

in the basic data.

$17s b

;
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Example 2.
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Philippine Regional Data,

19714/

Tables 2-4 show the results of‘decomposing the Gini

ratio for Philippine regions in 1971,

using data from the

. Family Income and Expenditures Survey of the ﬁureau of the

Census and Statistics.

Table 2. Within-Region Inequality, Philippines, 1971
Income Gini Ratio
Region j Shg?e Lj Gij
Fi 3
Metropolitan Maniﬁa 1 0.17237 0.44810 0.07724
Ilocos & Mt. Prii 2 0.04813 90753786 0.02588 -
- Cagayan Valley . 3 0.02623 0.44270 0.01161
Central Luzon ; 4L 0.14880 0.44357 0.06600
Southern Luzon & Is. 5 0.1587%4 0.47618 0.07559
Bicol 6 0.05820  0.45251 0.02634
Western Visayas 7 0.09062 §10.42270 0.03826
Eastern Visayas 8 0.10523 0451174 0.05385
Northern Mindanao 9 0.06737 0.45265 0.03050
Southern Mindanao 0 0.12uy7 0.44361 0.05522
TOTAL 1.00015 TOTAL

0.46049

i/Thanks for programming a331atance are due to

"Hr. Eduardo Gamboa.




Table 3.
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Between-Region Inequality Measured by the Gini

difference-ratio (Lij)’ Philippines, 1971

1 2 3 (T8 5 (5] 7 8 9
0.03542
0.05182 0.00176
0.01739 0.00446 0.01049
0.01662 0.00400 0.01013 0.00019
0.04018 0.00048% 0.00089 0.00573 0.00545 2
0.03277 0.00120 0.002Q3 0.00281 0.00285 0.00102
F
0.04643 0.00091 0.00056 0.00841 0.00806 0.00065 0.00257
0.03652 0.00066 0.00185 0.00385 0.00390 0.00056 0.00027 0.00144
0.02579 0.00171 0.005‘5 0.00097 0.00105 0.00219,0.00050 0.00410 0.001(
Table 4. Weighted Between-Region Inequality, Philippines, 1971
1 2 3 4 5 6 7 8 9
2.00134 .
0.00148 0.00003
0.00163 0.00028 0.00049
0.00158 0.00025 0.00048 0.00003
0.,00218 0.00002 0.00002 0.00051 0.000u49
0.00241 0.00006 0{00011 0.00034 0.00035 0.00007
0.C0498 0.00006 0.00003 0.00147 0,00143 0.00007 0,00035
0.00209 0.00002 0.00005 0.00036 0.00037 0.00003 0.00002 0.90015 X
0.00010 0.00024 0.00014 0,.,00016 0.00019 0.00006 0.00069 O.COO

0.00233

TOTAL C.0291

—

3 2k
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The tables describe a national inequality coefficient -

of  .49010 = .46049 (Tabled) + .02961 (Table ?5.
(The Gini coefficient.directly computed from the national
1aggregates is .u485, and the difference o1 4005 ié due' to
the simplification of using the nationalrmeanvincomes-per

income class as- the Xy for every'region.)~ The L in

i3
Table 3, except for column one (Manila) are very small, as
would have been expected. Thus within-region inequalities

account for 93% of total national inequality. Between-

region ihequalitiq; account for only 2.96 percentage
. :

points out of the*total of 49.01. Inequalities between
Region I (Manila)fand all the other regions account for

'2.00 points, or: wo-thirds of the total between-regions.
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