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A NOTE ON DECOMPOSITIONS OF THE GINI RATIO
BY FAMILY AND BY TYPE OF INCOME
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1. Clar1fy1ng the Decomp051t10ns
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It has recently been demonstrated that the Gini
measutre: of: 1neomé’1nequality fis'decomposabie When data are
available. (a)! for’ iné¢ome rec1p1eﬁts or FTamilids elassiFliba
ifnto. mutually ekxelusive sets’ or'sedtors (ﬁﬁng%hé%£}1§7iﬁﬁ
or (b) for ineome ¢lassified intéd mutually exclusive sdhrces

~€Fei andiRanisy 1974Y); » _he“purpose of this noté”is“to i
clarify the relationship between the two dééoﬁlpégs}t‘:ioﬁi
formulae and to present the results of the app11cat10n of

the latter formula to Ph111pp1ne income dlstrlbutlon data
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where m is overall ‘mean 1ncome, f 1s 2 Vector of propor-
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is a d1agona1 matrlxﬂw;th typlcal element equaL to mean
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income in a correspondlng 1ncome class, and C is a matrix
with ones on and below the d1agona1 and zeros elsewhere.

If there are K income classes, then f is Kx1and C, I,

T PR L s IV
X and P are all K X K e e
Foitt add o gan s e renomo b o S sl

ﬁ,wil,ﬂ_71£.ghe.gatafare,avaiﬂabiﬁpior families: ¢lassified-
;,Anto. sectqrsn.;hen for. theyiwh,sector;1i~=;1,”1..5ﬁR0'bne

can define: £;,and m, and hence L. = 1.~ (1/m;)£!Pf.: ,>the
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.5 Bini measure, of income: inequality: within the -« )

th «-Sector.. . The Ginji-difference between two: sectors i:and
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a p051t1ve deflnlte quadratic form which vanishes; only
when 1ncome d15tr1but1ons (not merely mean 1ncomes) in
sets i and J are 1dent1ca1 Natlonal and secteral income

inequality a:e then related by(7- .«

(2) L= ngjbj + 1ZJ¢1¢J (D; ;/m)
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is the proport10na1 share of sector J 1n total
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J is the proport10na1 share of sector J 1n ,
- ‘3:~0 ,s‘;‘- Lo

total fam111es. The f1rst term, wh1ch is the within-

where J

incéme and’ ¢

sector inequality component, is an income-weighted average

of the,sectoral Gini.ratios. -The seacénd : tenm wh1ch 1s ’
s brneroai i [ooel s VIS B Y S4% V1 9 I

the between-sector 1nequa11ty component, is a weighted sum




of allipossible pair-wise' Gini-differences. Sihce P is

positive definite, thére' are no negative terms in decom-
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position: (2}, "
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Fe1 and Ranls have cons1dered the case where data
are decomposed as to type- of income, ds opposed to typé
ofiincome recipienty 'For example, the formér decom-
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position might ‘pertdin-té wagés 'and rents, whereas the

latter would pertain to workérs and rentiers. (As will

be seen later, the difficulties of relat%ng the two
arise when workers earn some rents in addition to their
wages, and/or, reptiers earn 'some; wages ‘in addition to

their rents.)

An alternatlve der1vat1on of the Fe1 Ranls decom-

position is ‘as follows. The G1n1 ratio can also be

written1

e

b

(3) L Zfr (yk + yk 1)
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where fk is the proportlon of families in the kth income

: L]
class (i.e., the kth element‘ofithé“véCth £), and Yy is

the cumulative proportion of families up to and including

P Sy

1Cf. equation (1) of Mangahas (1974).



income class k... The income classes 'k =1, ..., Ki:

proceed from poorest, . to yichest; this, is an important.
specification, since the Gini ratio is computed only:

after the data are ordered as to size of income.

st o 20D S

H?yjlgg %o?ﬁgégtYPean;income,.such,as wage53qand~yka*
be‘FQSJBIOPOKtQQn.Of all income which is of:type.aand
in income ¢lass k., Then.y, , the proportion of:alli-
income in income class k is . . . .

Yk = DV -
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Oncthe otheér hand, the cumilative income proportion
* N

Yk is

Substituting this into (3) gives
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At is important to recognize that, faor given Qi

PSRN
the set yk, is ot necessarily ordered accordlng,tqq d
income.., For instance, the-average wage jincome per .. ..

family in k = 2 may be smaller than the average wage

.‘ iA

income per famlly in k : though of course,'average

. Wi Sh qﬁo IO I e 1
1ncomeJof 517 types must be greater in k= . JThe Gini

formula can nevertheiess be applled on suth unordered

data, and Fei-Ranis term the result a pseudo-Gini ratio.
In particular, the pseudo-Gini ratio for income type

o wouldobk (<) v T oowitan e nc s vilroo s ten 20 Aniay
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{where" ) yk the proportlonal share’ of type o in’ a11
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1hcome,'standard12e$ the income shares to the total 1ncome

of type o. Then we have_
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sinceafieulefl.‘ ‘Thus the national Gini ratio can also
hd a . - - S - R N
be expressed - as-an income-weighted daverage ‘of the’

pseudo-Gini-ratios corresponding to ‘the income types.'
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Now let La be the G1n1 ratio for set a thls
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rat1o 1s computed only after the data are properly
J[ {»)} Ve e fix
ordered Fe1 Ranls then deflne a G1n1 errorJ
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which is necessarily non-negative.2 Then (5) becomes.

(6) L =]
a

i 1
R t~1
@

Fei-Ranis call the first term of this decomposition the

"1nequa11ty effect" and the second term the "correlat1on

Ol Dtie Be
effect."§ If we now compare decomp051t10ns (6) and (2),

x‘ﬂ, L PR FE i S AP I TR

2The proof of this is diagrammatical. The Lorenz
curve, shaped 1like a bow, is drawn from culumative
relative freqQuencies. of fam111es and of income, given
that the relative frequencies are ordered from poorest
group to rithest group. This ordering, out of all
possible orderings, results in the fattest possible bow.
The pseudo-Gini ratio- corresponds to an arbitrary
ordering, which cannot produte a bow fatter than the
Lorenz curve. Not only will the bow be typically thlnner,
it may even extend, wholly or partially, above the 45°
line of perfect equa11ty, thus, producing a negative: i~
pseudo-Gini ratio.

If, for instance, wage income.is very closely:
correlated to total income, then the size orderings of
wage income and total income may be identical, in which
case La = Ga, and Ea vanishes.



on: flrst glance there would seem . to be an 1ncons1stency.

ghidl “"',)\ 7

" The- flrst terms appear 1dent1ca1 but the sedond term of

(2) is supposed to be non- negatIve whereas the second

term of (6) is supposed to be non-positive. Actually, -

200

there is no 1nconslstency, 51nce decomp051ng according
to j is substantlally dlfferent from decomp051ng according
Lo o .

mJUExampiei’ Con51der a soc1ety of 10 fam111es,“
1dent1f1ed a, b, c, ..., J . ;There are two types of

§

1ncome, wages and rents. F1ve fam111es earn no rental

1ncome, and are c1a551f1ed as workers. The other

(- S

f1ve have no wage income, and are c1a551f1ed as rentiers.
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.5.0+ HiShare’of wages - -~ 1/37-
Share of workers 1/3

.Mean wage income ;< g
0:o: o .Share '6f rents! =Tizyzili
0
5

=1
Mean worker income 3.
‘Mean rental. 1neeme7h 3.
Mean rentier income 6.

o

Share of rentiers  2/3
Overall mean income: 4: SRR T TR s

LA

Gini jratios: , Adross -wages - . ,63333:° ) 1o mead

. Across workers .26664 o
yrfhas nr uiAcross cfentsiio v 63F3F L0000 20 Tand
- ‘ Across rent1ers .26664 )
SEEDTODDS L EROGGDL Y s SRS P P

The reason why wage incomes and rental incomes are

more unequal than worker 1ncomes and rent1er incomes is

{,‘ 1 o ; SRR o s e ) ,';;( T{.t:t-v/\.:

of courSe'beceuse the former set 1nc1udes zero_incomes

ey b i BN TR oo SAF TR

whereas the latter does not. In thls s1mp1e case, there
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is a stralghtforward relatlonshlp between the two types
Iy R ATl

of G1n1 ratlos. Deflne the no 1ncome 1ncome class as

i
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k = 0 and the proportlon of fam111es in that class

as f . Then the Glnl rat1o for a11 families, with or .
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without ‘income, ls‘iﬂ;;
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where Yo Y1 =0 by convention. For families with )

positive ,incomes only the Ginifratio is ;
i ':\l ‘ f
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( ) LB =1- kél {k / (1 ] fo})(\ } (yk * yk'l) ) ‘,\:"1;.*'-1’{!'.[

k
Note that ] £, / (1 - £) = 1. Then
k=1 ©
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(9) Ly = f,+ (1 - £)"1y
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In our numerical example, this is verified:
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Ly = 0.5 + 0 5 ( 2666) = ﬂ6333 i
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In the computatlon of the overall G1n1 rat;o,
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fam111es are ranked accordlng to 1ncome, startlng w1th
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the poorest R
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Cumulat1Ve

Frequencies

Families Income -Waggsf'Rentals of Wages

of Rentals

0 0667
0 . .2000
2 .2000
0 .4000
0 .6667
4 -
0
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Y
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0667

6667

0
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0667 -
. 0667

2000~
.2000

i 4027

-0.14002

G. =

R .56662
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In th;s example,‘the nvexall Gln1 ratio is

L = .3312. The relative and cumulatrwe frequencies
needed to compute it are not-shown.4‘ Note that when
total income from all types 15 ordered, correspondlng
wage income and rental income are not. The cumulative
frequencies from these unordered 1ncome components are
on the right side of the table. The pseudo -Ginis are
computed from;them; ' Note: that. the pseudo- G1n1 for
wages is negative. When we1ghted by factor shares, the
pseudo-Ginis give the overall Gini;

(1/3) (-0.14002) + (2/3)(.56662) = .3311 .

However, the Gini ratios for wages and for rents are
both 6333, implying a Gini-error of 3021 = .6333 - ,3312.

On the other hand the G1n1 ratlos for workers and rentiers

SRy

- are both 2666, 1mp1y1ng a between group 1nequa11ty of
0646 = .3312 - .2666 Slnce thlS is equal to |

f' . O I o

propOrtlon proportion)} [ Gini- difference
N workers { | ‘Tentiers || Trelative to

© the mean .

.y . I

then the Gini dlfference relative to the mean is 0. 2584 =

Sibt

a(. 0646)‘ o i S

) RN 9 . "
© “the formula used here is L = .9 - ,2 ] Yy » which
is appllcable when Qata are 1n dec11es. 1 <

v

sLee .




2, The Phllrpplne Case.. _Decomposition of the Gimni Ratio
R by Type of‘lncome
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The purpose of decomposing any measure: 6f overall

SR

1ncome 1nequa11ty 1s to highlight the .explanatory compo-
EE LA !

nents Wthh are not. ev1dent in the aggregative form. The

ch01ce of components reflects the; researcher's predilec-

BRI

tions as to what determines overall inequality. In the
following analysis, income inequality is explained in
térms.‘of ‘the’ varylng effects of ! the factor incomes that
make Up total fam11y 1ncome.‘ These effects in turn, are

tracedble 'to the distr1but1on ot factor ownersh1p anu to

. .,uj_ Ty
the existing factor prices.

vV LR T

The approach taken calls for the decomp051t1on of

. ¢

total family' income 1nt0 its mutually exclus1ve and
exhaustlveyfactor incomes. Slnce tOLal famlly income is
c1a551f1ed accordlng to income classes, the decomp051t10n
is by 1ncome class. As a result, a separate dlstrlbutlon

across incomeclasses is obtained for each factor income.

Each one of fhese factor income dlstrlbutlons has a
ranking ‘s'tructure’ “Which may or may not be correlated with

that iof total 'income.’

. P SR
[N S

Slnce the measure. of overall inequality is based

e

on the d15tr1but10n of total family income;- one can say

that a factor income contributes largely to overall



1n§qgag1ty if the,ranktcorrglatlon_between its dishrit

bution and that of’totalﬁlncome is positive. 1In the

. case.of negative rank correlation, the factor 'income

contributesylargelyﬂto5oyera11‘equality;f:Thé extent”’ '
.of contribution is determined by the degree of corrdl "
lation .and ‘hy ‘the relative “share of “the factor 'incond -

S

in-the tqtal ‘income. | <
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The varlous sources of fam11y 1ncome deflned An .

the Bureau of the Census and Statlstlcs (BCS) Survey

of Households Bulletln Famlly Income and Expendltures .

(FIES), 1971 series no. 34, can be classified under .
B A B A | BT R

four major factor groups:

: '*-.. R R RPN ,,j.A,;,;,T Ce
et ¥ i ooz alyoian
(1) Egggg income derlved from work and
cancouviegluan vloeuTon S
, 1nc1udes agrlcultural and _non- agr1cu1tura1
B S B L TAR S DR B W U4 JP

vages and salarles.

ey i ‘-"J;'QLJ AT BVRA
;

_ such as operatlng famlly enterprlses or
AP Ty R - ‘

"”self employment. ThlS 1nc1udes all income .

V§ from tradlng, manufacturlng, transport _
xother enterprlses, practlce of profe551on:
or trade, farmlng (1nc1ud1ng livestock and
poultry raising), fishing," forestty and

.hunt1ng S S TN (16§ R SR AN

':CQj' Entrepreneurlal - 1ncome derlved from work‘;

o



»:(3) i Rental -.a-monrworkisource-of: income iwhich
includes iincone 'in the formrof rentrrieceived

v~ ~for.lands.; for ;buildings or ;rooms:and for -
—_— — i

qaawe o4 v :Qther properties, rental value of ownédr+inoni

21407 occggiggghggseﬁqand/shareAofﬁcEggﬁ; rivdstadk

2iiY w1, o iand cpoultry ‘gthersiicAlso iincluded

cathtonns Jard sinterest earned: and dividends received

v eaotfirompdinvestments., oo w1 30U

(4)yoi0thers - a catchall group for sources not oty
2u8dyd v.mentioned above. ' This ‘intludes productibn ()
1o soijuliofarticlkes: for owmn use, profit from sale i:in
~fidw yoionof stocks and tbonds; pension, retimement iuel
sue3usuyog henefits, back pay.and proceeds from ‘insurance,
¢ bre »ogiftsg support, -assistance and relief, winnings
érom'gambling,gsweepstakesaandwlotteriengin

inheritance and other sources.
dobdw cdrne faih ab e st ot gk

t
- Akthaugh one camn conceptually combine grdups: {(2):

andf{ﬁjLBSuPrqpérmy'Lntome,»itﬁi5~preferableituvpresarVer

the: distinction between work.-and: non-work: sources.. Group
£4)y> whiich includes. transfer payments ‘and;nonrecurrient
incomes;, accounts for: the: smallest: share of itotal::family

income -and: is expected to contribute: thiei'least to overall

"y
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ﬂviwwlnga;pneviouswstudy;GMangahés, 1974), it was
found -that.inequality aﬁifamiliesQWithinizvj
geographical sectors :expldined overall:Philippine
inequality to a greater extent ithanm inequality between
-families of different .geographical sectors. This
observation prompted ithe: separate decomposition, in this
paper;, of each sector's;measure of inequality according
to souree of income. Four sets-of decompositions are
preSQnted,uqne for each of ithe :fallowing sectors:

(1)i:National, -(2) . :Manila and .Suburbs, «(3) Other Urban,

andef4)-gggglfz;Tables~l'tow4ushow:theﬁ&isfribution of
famikiesmgnd~inqom65min absolute amounts by sector while
lrmahlesdsxioms:shonvthe-samewdisxributionswin%percentage
-units. . The mean factor -incomes by income class and by

sector. are shown in Tables 9.to 12. . .-

Note ;hééicéﬁbﬁtétignéhsf the Gini ratio which

arie based -on data -arranged -as in: the abovementioaned
tab&e54ten&’to be underestimates - since it is- implicitly
-assumed .that the total income and the: ifactor :incomes are
equally: distributed within an income class,: thus> ignaring
thee .possibility of inequality within the classy: Consen;
quently,. the: families belonging to the: same :dincome classi
are treated as if each earns the same amount of/ Wagesyoni

Entrepreneurial Income, etc., which are taken to be equal




to the mean factor incomes for that ihcome class.- This‘
is unavoidable in any measure using ‘grouped data in the' -
absence of detailed information about the distribution’s °
within the groups.’

The results of the sectoral decomp051t10ns are .

presented in Tables 13 to 16 The factor G1n1_1s com-

puted after the factor income is arranged across income
classes'inia monotohic non-decreasing ordér. The weighted
contribution to overall inequality of the factor €ini
-'(using the' factér share in total income’as weight); o
expressed ‘as“a’percentage 'share, is indicated by the
Factor Inequality Effect. Using the original arrange-
ment of faetor inceme," as determined by the monotonic non-
decreasing order across income'classes of total income, '
the*pseudo~GﬁhiTiéscomputed;"Thefwéighted contribution "
to overall iﬁequéiity-of'the3pséudesGini;”éxpreésed-é§félT

percentage share, 1s indicated by the Factor Inequallty

A
"'5

We1ght. _

P T i EE TR S L BN I 5 I
3 L0 E - s .

““A'rank corréelation of +1.0 between the factor ' -
income and totdl incomeé-will medn that béth are  ih the “f
same«monoﬁenicTﬁonédecreaéiﬁg order across income classes:
Therefore, the factor Gini will be equal to the pseéudoGiri.

)
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Any:differenees,in~the'rankingsﬂwillvresult in a Gini®

Error, which is the amount by which the factor Gini will’
be:greater than the pseudo+Gini. This résult is obvious
since the factor Gini makes ﬁse of the peoper ordering -/

of factor 1ncome whereas the pseudo -Gini does not. The

Ny et Sy ‘;r[. s r;;
DL
Correlatlon Effect 1s the welghted G1n1 Error expressed
SRR S s & R : ol b
as a percentage of the overall G1n1. ) .
I ; PR 'J”‘v' SR ST VO ST IO NS ISR i B

r-As. mentioned eaxrlier:, sthe weighted sum of ‘the "7~ "
pseudefGinis‘6£ each factor -inceme is ‘equal to theé over- -
all Gini. Thus .one can look at the Gini Error as a measure
of themcontribution:to overall: -equality. of the factor:
income since the higher the: value of ‘the Errorithe 1ower
—are,the;values of: the pseudo-Ginis: and the overall Gini':
The .sum,.of the,Correlationgﬁffects:israxmeashre;nekpressed
| aS:a.peréﬁnxagefofyoverall‘inequaiitygjofétheﬁjoiht'tbn~"7
tributieﬁ,peﬁequalitykofathe!fattdrrincbmesﬁﬁﬁé IR

P
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Ji%; reeelts show that the Correlatlon Effecés aretz
zero at the National level and less than 1% for the other
sectors., ,Therefore;-on¢ cah conclude:that all*factor
incomes are.positively correlated:with total income and '’
thus- contribute largely:to- overall inequalityi ~The factor
.ishares indicate that Wages accounted for the largest shate

of total family income in all sectors except Rural. The



highest share; of Wages-is in Manila and Suburbs-at 55.8%

while the lowestiis-in the Rural sector at 35.:1%, where.it

is surpassed only: by:Entrepreneurial Income at 48.9%: - Inv

every sector, the-smallest share in total family dincomei:n

is-accounted- for By Other Income, with values:tanging.from

6.2% invthe- Rural sector to.10.2% in Manila and: Suburbs.:-

LSRN (SR ORI

Con51der1ng the 1nequa11ty w1th1n each factor
4 i G
1ncome, Other Income posted the h1ghest pseudo G1n1 among

}all sectors other than Man11a and Suburbs. The range 1s J

LA

from 51 1n Other Urban to 64 at the Ng;;gnal 1eve1 Inf

Manlla and Suburbs, the pseudo G1n1 for Other Income is

TP
Daing

55 and is second only to the 68 computed for Rents.

Nevertheless, Other Income contrlbuted the least to over-‘

all 1nequa11ty on account of 1ts very low share 1n total t

1ncome .

With:thefexception of Manila and Suburbs, the
pseudo-Gini,ratios computed for Wages are consistently
3

greater than those of either Entrepreneurial Income or

Rents. Without exception, the non-work sources of
property income, Rents, are more unequally distributed

than Entrepreneurial Income sources, with the inequalities

diminishing in the Rural sector. In Manila and Suburbs,

the pseudo-Gini ratios are .58 for Entrepreneurial Income

and .68 for Rents, while in the Rural sector the ratios

are only .38 and .39, respectively.
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