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and since this eipfession has range (0, 18), the index of

decile inequality 18 chosen as Xdillqo ; which has range
0, 1). |

-Oshiﬁa poiﬁtq out quite rightiy thgt the}Gini'i#t;c
vill tend to be largef than the decile index, bgcauqe it
places relatively high weight on anoée shares at uppef ahd
lower extrémes of the distiibution. ' The same observation
can'be-mahe f&r measures'involving‘sﬁnaring. Tﬁe decile

" index, on the 6£hef,hahd, ﬁlaces»relatiVely“highAweight on

the middie-indone'groups.'so that it is not true thqt it is
“without atatistical bias [ﬁ. P 11] - This ;s‘eaaiest :

to show by example:’

Decile of Fanilies

(Ascending Order) .D.°D

1 D D D

2 D3 D, D P¢ D7 Pg Dg Dy  Total

Income share in -

é  caseA 0 2 4 6 812141618 20 100
: Case B 0 0°010 1010 10 10 10 40 100

. Deviation of decile ahare
from 102, in 2 -

Case.A . 10 8 6 & 2 2 & 6 8 10 60
Case B 101010 0 0 0 0 O O 30 60

Cunulated shares at
each deeile, in %

Case A 0 2 6 12 20 32 46 62 80 100
Case B 0 0 010 20 30 40 50 60 100
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| CUMULATED INCOME SHARES

- Case A ,
GINI RATIO

- .38

20 : (.55;‘ B
GINI RATIO
= . 48

DECILES OF FAMILIES RANKED
FROM LOWEST TO HIGHEST
- INCOME

~ TWO LORENZ CURVES HAVING. THE SAME
OSHIMA- INDEX OF INEQUALITY (~.30)

-y



-3 -

‘These are two eistribetions‘having the”eame index of decile
_inequelity, which is 60/180 = ,30, although from the diagram
Case B 15 ebvlously wersehthan Case A,hee far as prdiﬁery
,egalitarlah etanderds go. The Gihi ratios itvolVed, namely
.38 and :48 » are qulte in the range ef:experienee, as -

contrasted to those;invOshima's'exemple (.14 and  .18).

In fairnese'to Oohima,'he does say;’"...it may be
asked 1f it is not desirable to give greater weight, as the
,QR does,‘to extreme values instead of giviug any unit of
.deviation in any portion of an income distribution the same
/weight, as. 1n the index of decile inequality El, P 14]
. The point here is that givingvthe,same weight 1in 1tse1f
expresses ahother'aort of'biee, which mey be e'less prefer-

able bias to many people.

Oehima's decomposition

Let'«x1 be the midpointlihcome level in the xR

income class. This 1s applied to all families in ‘the class,-

'regardless of whether the families belong to Sector One or

-

Sector . Iwo. Families in the ith income class of Sector
One number fli , and those 1n the it h income class of
Sector Two number f21,, the total in the class being

f1 - fli + f21 « The absolute deviation from the national

ﬁean»inceme iﬁ of incope from a representative family

th

from the 1° incéme class is



and the totsl'of“quch deviapibna is ij:di (summing over
income claases),_which deéonposes'ihto '

- (1) If,.d, = If, "

174 11d

+ ZfZidi

.

- Then define, for Sectors One and Two respectively,

as'abéolute deviationsrfromksectoral méan'income_of income

21

from a tepresentafive family of the 1°° incoﬁe class,
'where ii» and fz are the sectoral ﬁean incomes.
This gives
(2) zf..d | , -
14711 sectoral totals of absolute
; ' = ‘deviations from sectoral
- ‘ : "~ means;
(3) szidz1
and -
CIEydy By |
s e o\, per family absolute deviations
R from sectoral means.
2521d21/zf, : :

- o N R . ) .
Taking 251/2 as ‘the "standérdized".humber of families per

‘sector im = twe-secewver framework, wae have

e
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P49y , By
&) "7
{i - standardized sectoral totals of
‘ . ) = absolnte deviations from sectoral
sy rasfat . z;; - means -
'szi B J
‘'To the r.h.s. OffequatiOni(l) ve_tﬁen'subtract

expressions (2) and (3), add expressions (4) and (5), and work

out the appropriate*baiancing expression tojmainteinwtne equality:

(6):£f
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Obviously the first three terms of the above sum pertain to °ector

i One while the last‘three pertain to Sector -Two.

d

Oshima refers to

termaA(I) and (IV) as contributions to inequality on account of th

devietion of the sectoral mean income ftom the national mean inc%g

Terms (II) ‘and. {V) are contributions to inequality on. account of

the variation or dispersion of the sectoral curve of income

distribution, using a standardized sectoral aize.

-

And terms (III)

and (VI) are contributions to inequality on account of the

difference of the actual sector size from the standardized sige.
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The measure of total dispersion, on the l.h:s., is
necessarily a positive number. Oshima heasures relative
contributiops'qf the sources of-inéquality by taking ratios

of each of,the,teyﬁs (I) to (VI) to zﬁj&j.. Note that.

Vterms (II) and (V) are always positive, whereas . (1), (III),

(IV) and (VI) cen be néga;ive;. Negative tetma,and'

'co;resﬁéhding negative ratios are termed by Oshima as .

contributions to égualitz rather thgn 1nequalify. In fact,
either term (III) or term (VI), and.pot botﬁ, must be
negative; so the,qonclusion is always‘drawq‘that the smaller‘
sector has‘a‘relatiQe;sizg effecf which cqnfributés,to
egugliti._althdugh this is a conciusion inherént in the
method rather than in the data.: If Sector One is thé
smallef,‘then term (III) ié négativé, and therefore term (I)
will automatically be algebrai?ally smaller than term (II),
i.e., tﬁe.méthod dictates that for the smaller sector. the
effect of the sectoral/national difference in means is
always smal;er than the effect of sectoral va:iation pér se.
donVersely,Athé larger éecfor élwazs has a reiatiVe-size'
effect which contributes to inequality, and always has a
sectoral/natibnal means-effect iarger than itS'sectorai
va;iati&n efféct.. Thusva ﬁl&se’look’atvthe decomposition
ﬁechnique,tellg us that the following statement mé;ely‘

means that 1n\Southeast Asia the largef seétor.is agri-

‘culture whereas in East Asia and the U.S. the larger sector

is non-agriculture:



"Accordingly Southeast Asian rural (or agricultnral)
means and weights contribute tgQ national inequality
while in the other countries [ Fast Asia-and U.S.|
. their contribution is mainly to national equality.
Since a low mean implies a low. rural and agricultural
productivity and low productivity requires more
agriculturists to feed the national population
(hence the intetrelation of low means and high
‘ frequencies), we conclude that the poverty of the
rural-agricultural sectoyr is a major contribution
to Southeast Asian inequality, while for East Asia,
this is not the case [}1, P. 23 ]
It-is not too clear why a deconpoaition ought to have
- a size-effect compongnt distinct from the dispersion and mean-
deviation components. The above.decomposition clearly intends
that the size-component should be zero when sectors are of
.eQual size. But when is the size-component largest? Suppose
i the sectots have .equal variances and means.jbut are of
C different size. Should one sector be regarded as being a
\ . larger source of inequality than the other? It would not
& seem so. Equalizing the sector sizes, other things equal,
certainly would not reduce.inequality either. ‘K11 things
considered, it appears that inequality should be equated
with some measure of total dispersion. which can then be
decomposed (see below) into measures of~dispersion within

séotora (e.g.isectornl varionce)'and_amons sectors (e.g,,

deviation of sectotal~moana ftom the national mean).




Dedomposition of squared deviations

Determinﬁtion of the contributions of various
sources_of ineqﬁaliti,reﬁéiné an important‘tasﬁ.‘ The
purpose of'the'following'final remarks 1s to demonstrate

ﬁthat‘éne whq pfefers a quadfatic:mgasuge of ineqﬁality can

Apursue‘the task as welll
'For two sectors A and B, define

(7) SSI.'.Efi.(Xi - XN)

. . =2
(8) SSA{- if,, (X, - X,)

‘ - T 22
9) §sn pfa, (X, = X2)

th
Bi

income class of Sectors A and B*‘respectivély, and

vhere fAi- and f are numbers of families in the 1

—

rf; = £, +’f31,, and X, and X, ‘arq the‘Sectorgl means.
g Expressions (7) - (9) are related by

‘ CQR 4 (T 2
zfﬁ + SSB + (X; - Xy) anq,

SST = SSA + (X, -v'i’u)z‘

from which follows

» Y I -
an g - b ¢ om Gu-xpt o+
: Ty “t1 A1 4
Lf Lf
Bi  SSB e = .2
* o R Y gre (- XY
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This‘deCOﬁpbsgé total variance into two éectdral>Vhriance
te;msjanﬂftﬁb_Seétoral ﬁeéhédeviﬁfidn terms, egchiproéerly
weighted. Tﬁeré.are‘ﬁ;_ﬁegative te:ﬁs in the»dgéomﬁosition.
If one choéaes; the'x‘:;);?p stgnd for logslpf;;ncone

intead of income itself¢

. REFEREKCE.

{:1:} Harry T. Oshima, "Income Inequality and Economic
Growth: The Postwar Experience of Asian Countries,”
’ ' Malayan Economic- Review; Vol. XV, no. 2 (October
£ 1970), pp. 7-41. ' - ‘



