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Thesis Title An Analysis of Relationship Between Income Distribution

and Land Holding Status of Agricultural Households

Name Nitaya Mookdaudom
Thesis Advisor Dr. Chaiwat Konjing
Department Economics
Academic Year 2003

Abstract

The main objectives of this study are to analyze change in income and
income distribution of the agricultural households; and to analyze the relationship
between the difference in income and the difference in economic and social status of
agricultural households during 1994-2002 using 1994-2002 household socio-economic

survey data.

The findings of this study indicated that the number and proportion of
agricultural households declined in all regions over 1994-2002. Most of househoid
heads finished primary education level, having average age of 40-49 years old. Average
income per househoid increased from 4,755 baht in 1994 to 8,291 baht in 2002 or
being an increase of 1.7 fold. On average, the households earned two main sources of
income; namely, income from farming and wages income. Average net income from
farming during 1994-2002 was 2,893 baht per month, being 40.0% of total household ‘s
income in 1994 and increased to 44.1% in 2002, while wage and salary income
averaged 1,865 baht per household per month, accounting for 27.4% of total

household's income in 1994 declined to 26.5% in 2002.

Income distribution indicator of agricultural households for the whole kingdom
indicated higher income inequality over 1994-2002, with Gini Coefficient increased from

0.378 in 1994 to 0.403 in 2002. Regionwise, Central region had highest income



inequality than other regions. Households which were land owners had better income
distribution than those of land rent group. The size of land holding which had highest
income equality both of land owner and land rent groups was 5-19 rai per household.
The analysis of the relationship between income inequality and land holding status as
well as size of land holding indicated that difference in land holding status and
difference in size of land holding were major factors significantly associated with income

inequality of agricultural households.
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Wigawila
20% vindla(mnlsiadndge) 1,807 1,475 1,385 1,532 1,502
20% vigav 3,031 2,438 2,168 2,802 2,471
20% s 4,307 3,278 2,866 4,028 3,414
20% 7id 6,376 4,421 3,853 5,999 4,846
20% vivin (Meldndogoas) 17,179 9,210 7,253 13,568 11,542
wlonu 6,536 4,163 3,503 5,585 4,755
n’:;muanmonaas‘m‘l.maau 9.5 6.2 5. 8.9 7.7
AFAUILFIFA
smnaléiade 32,700 20,822 17,525 27,929 23,775
dasu 20% ufls 5.53 7.08 7.90 5,49 6.32
dasiu 20% Aaav 9.27 11.71 12.37 10.03 10.39
daa 20% aw 1317 15.74 16.35 14.42 14.36
dasu 20% A& 19.50 21.23 21.99 21.48 20.38
daau 20% vivia 52.54 44.23 41.39 48.58 48.55
WL U : \Blau
ddunalsials aanusmalAsersdeay NUVNSIHALY
nFalugoas iuasfisu iy aunulnEaT msfiansas
20% 7intio 1,539 1,538 1,379 1,502
20% WAsav 2,531 2,589 2,242 2,472
20% Asu 3,493 3,565 3,087 3,415
20% ﬂﬁ 5,023 5,158 4,245 4,846
20% VA 12,054 15,793 7,474 11,542
WAL _ 4,928 5,724 3,685 4,755
AMNLanGNaINE AR

ﬁ'\amazajoaa 7.8 10.3 5.4 7.7
swneliadn 24,641 28,642 18,427 23,776
dadyu 20% infly 6.25 537 7.48 6.32
dasru 20% Axav 10.27 .04 12.17 10.40
dacm 20% ﬂgw 14.18 12.45 16.75 14.36
dasw 20% A& 20.39 18.01 23.04 20.38
dnau 20% i 48.92 55.14 40.56 48.55
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sl Hde AR wila aviuaan 16 nAA

) c Jdaoniia
20% vindo (seldadoenan) 2,371 2,022 1,763 2,061 1,959
20% fAaas 3,979 3,249 2,757 3,887 3,264
20% s 5,806 4,377 3,723 5,707 4,536
20% 718 8,736 6,108 4,934 8,478 6,568
20% a1 (e'ldndngens) 26,323 15,318 10,064 20,291 17,567
oy 9,443 6,211 4,648 8,082 6,778
mﬁyunnmouaonn"lmaﬁn 11.1 76 5.7 9.8 8.9
FFALALHIRA
sungléage 47,215 31,074 23,241 40,424 33,894
dadr 20% Antio 502 6.51 7.59 510 578
dadr 20% vizav 8.43 10.46 11.86 9.62 9.63
dadr 20% Az 12.30 14.09 16.02 14.12 13.38
dasau 20% AF 18.50 19.66 21.23 20.97 19.38
dadru 20% i 55.75 49.30 43.30 50.20 51.83
WU ;UMW WHau
dduseldade _ sanusoiATEsdeny TIUNNINBUY
ANngaallgegs Lhuavidiu HLNA&Y  AunulNEasT mMshiansav
20% Aindio 1,985 1,956 1,873 1,959
20% #Asas 3,319 3,232 3,088 3,264
20% s 4,631 4,571 4,213 4,536
20% W& 6,850 6,622 5,779 6,568
20% fivin 19,176 19,000 10,364 17,567
(OLTERY 7,192 7,059 5,061 6,778
ANUUANEIINRITETHLIR&Y

gttt 9.7 9.7 5.5 9.0
unglawin 35,961 35,382 25,316 33,894
dadau 20% Minfls 552 553 7.40 578
dadau 20% Viaay 9.23 9.13 12.20 9.63
dadau 20% A 12.88 1292 16.64 13.38
dadau 20% N7 19.05 18.72 22.83 19.38
dadr 20% i 53.32 53.70 40.94 51.83
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T faanfia
20% #indls (Meléinsnsan) 2,561 2,204 2,404 2,272 2,348
20% vigav 4,602 3,593 3,621 4,115 3,818
20% viau 6,945 4,879 4,795 6,009 5,299
20% 7i& 10,955 6,754 6,389 8,636 7,521
20% vin (Meldadagean) 34,177 13,569 11,550 24,434 19,622
Wwinnu 11,841 6,195 5,749 9,086 7,721
m‘:uuﬁnd'muaaﬂn'létaﬁu 133 6.2 48 10.8 8.4
SFAUREHIFO
sunelénds 59,240 30,999 28,759 45,466 38,608
daau 20% intls 4.32 7.11 8.36 500 6.08
dad 20% Agay 777 11.59 12.59 9.05 9.89
dasu 20% Aaw 11,72 15.74 16.67 13.22 13.73
dad 20% A& 18.49 21.79 22.22 18,99 19.48
dadau 20% i 57.69 43.77 40.16 53.74 50.82
wig - U hiau
feuseldadn HOUEVILATH FHIAN sumndnma
Ancgalugeds iaaendiu duinfidu AuULNERS nsfiansas
20% infia 2,495 2,401 1,972 2,348
20% ﬂaao 3,977 4,070 3,242 3,818
20% Az 5,502 5,946 4,443 5,299
20% N& 7,764 8,805 6,090 7,521
20% ivin 21,250 23,573 10,992 19,622
(BLTERY . 8,196 8,949 5,343 7,721
ANULANG YR IE Tl

. 8.5 9.8 5.6 8.4
uneléade o 40,988 44,795 26,739 38,608
dadau 20% Aufio 6.09 536 7.38 6.08
dasu 20% Aaav 9.70 9.09 12,12 9.89
daau 20% a1y 1342 13.27 16.62 13.73
dadw 20% AF 18.94 19.66 22.77 19.48
A 20% Vi 51.84 52,62 41,11 50,82
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wilg - U au
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asusaleadn -
s llgoae HERN] wifla ariuaan 16 vnMa

WRaanila
20% viuflo (neldndadan) 2,662 2,011 1,921 2,475 2,121
20% s 4,458 3,055 2,965 4,232 3,380
20% vidu 6,358 4,087 3,908 5,869 4,678
20% vid 9,413 5,626 5,249 8,213 6,658
20% vivia (Meldndogean) 28,937 13,554 11,391 23,934 18,676
wadnnu 10,359 5,665 5,086 8,942 7,102
m‘zuuﬂnmauaosw'lmaéu 10.9 6.7 59 9.7 8.8
FIFAURLTIIR
Punolénds 51,828 28,333 25,434 44,723 35,513
dadu 20% Antio 514 7.10 7.55 553 597
dadru 20% Azav 8.60 10.78 11.66 9.46 8.52
dadwu 20% Az 12.27 14.42 1537 13.12 1317
dadu 20% A8 18.16 19.86 20.64 18.36 18.75
sy 20% M 55.83 47.84 44.79 53.52 52.59
wile D U fau
adusaléiad Gl AN DG SUVNENE L
NNAFH ldgoge Wiy dLiidiu audunNeEag nsfiaasav
20% vinflo 2,220 2,050 1,963 2,121
20% ﬂaao 3,538 3,264 3,104 3,380
20% igw 4,910 4,571 4,216 4,678
20% W& 6,992 7,270 5,801 6,658
20% i 20,939 23,780 10,182 18,676
wdnnu 7,715 8,187 5,053 7,102
ANuLansvraIs e léade

- 9.4 11.6 5.2 8.8
sunelaads 38,600 40,935 25,265 35,513
dasw 20% ﬂyﬂd 575 5.01 277 5.97
dadiu 20% Aivav 9.17 7.97 12.28 9.52
dadau 20% Aau 1272 11.17 16.69 1317
dadau 20% A& 1811 1776 22.96 18.75
dasiu 20% i 54,25 58.09 40.30 52.59
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20% Ainfis (snlsadoman) 3,153 2,169 2,204 2,963 2,428
20% Wixag 5,352 3,511 3,494 4,960 4,011
20% AAanu 7,613 4,777 4,695 6,860 5,619
20% A& 11,332 6,882 6,396 9,922 8,125
20% it (SelGduIan) 32,329 16,291 13,101 24,787 21,280
wlnsy ‘ 11,953 6,724 5,977 9,896 8,291

fRINRanGIcNas e lalain
sl 10.2 7.5 59 8.4 8.7
Punalénds 59,779 33,630 29,890 49,492 41,463
daau 20% intis 527 6.45 7.37 599 586
dadru 20% Agav 8.95 10.44 11.69 10.02 9.67
dadau 20% s 12.74 14.20 15.71 13.86 13.55
dadru 20% A& 18.96 20.46 21.40 20.05 19.60
Ao 20% i 54.08 48.44 43.83 50.08 51.32
WUl umw : flau
adusuléiadn serusmvLAsE s0AN TIUNNINBY
Nngalugegn L9229%6U  SIERAHY  AUIIUNEAT nsfiansas
20% infie 2,497 2,486 2,263 2,428
20% A9 4,188 4,143 3,645 4,011
20% A 5,934 6,248 4,880 5,619
20% W& 8,692 9,750 6,555 8,125
20% v 23,962 25,935 11,432 21,280
Wlnny ) 9,054 9,712 5,751 8,291

ANRANEsUBY Il
it 9.6 10.4 5.1 8.8
swunolanis 45,273 48,561 28,775 41,463
dpau 20% vindy 5.52 5.12 7.86 5.86
dasu 20% Aizav 9.25 8.53 12.67 9.67
daau 20% A 13.11 12.87 16.96 13.55
daatiu 20% A 19.20 20.08 22.78 19.60
dadu 20% i 52.93 53.41 39.73 51.32
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iafiiansav NNAIA a1 wila \Buowmfia 6
U 0.378 0.417 0.335 0.306 0.391
Haefidu 0.382 0.436 0.338 0.303 0.380
<05 15 0.451 0.456 0.381 0.326 0.512
05-19 15 0.344 0.436 0.296 0.263 0.326
=>2015 0.358 0.420 0.332 0.296 0.354
Huahfidu 0.434 0.440 0.353 0.300 0.659
<05 "3 0.530 0.487 0.429 - -
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HINHEUIN

Authors : John C. H. Fei, Gustav Ranis , Shirley W. Y. Kuo ,1979 : p 328-334

Definition of the Gini Coefficient

Suppose there are n families with income Y, (i=1,2, ...... ,n ) and compute the income
fractions y, :
(1.a) Y = (Y, Yy oo Y) 2 0,
(1.b) Sy = Y, +Y,+....vY > 0, and
(1.c) y = () Yys ceeees cY) = (VS Y,/S LY, /S ), where
(1.d) Y FYy T e +y, = 1 and
(l.e) Y, £Y,S .S

In equation (1.b) Sy is the sum of incomes for all families ; in equation (1.c) the income

fractions [y;] form a system of weights.

Figure | The Lorenz Curve
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Notice that family incomes are arranged in a monotonically non-decreasing order, such
that the first family is poorest and the last family is wealthiest.

The Lorenz curve is a real-valued function defined on (1/n,2/n, ....... ,n/n) :
(2.2) L),(j/n) = YTV e T, (j=1,2,...... ,n)
For example, when n equals 4 :

2.b) Y = (yl,yz,ys,y4) = (0.1,02,03,04)

If B denotes the area under the Lorenz curve of the unit squares of figure 1,

The Gini Coefficient is defined as :

3) G,

)

(172-B)/(1/2)
= 1-2B

In words, Gy is the area above the Lorenz curve inside the triangle OED , expressed as a
fraction of that triangle’s area , which is 1/2 . For the numerical example in equation (2.b) the
Gini coefficient is 0.25. The Gini coefficient , according to its definition in equation (3) , is a
nonnegative fraction. It takes on extreme values of |1 to represent extreme inequality and zero to

represent extreme equality. For these extremes :

(4.2) V)T YT e =y, . which implies that G =0, (perfect equality) and
4.b) T L =¥, = 0. which implies that Gy = 1, (perfect inequality)

When equality is perfect , the Lorenz curve coincides with the diagonal OD in figure 1 .
When inequality is perfect and n is large , the Lorenz curve coincides with the unit square s edge

OED.

Because the Gini coefficient of Y, is defined in relation to income fractions | ¥; ], the

following result is elementary :
(5.a) If: Z = (kY

(5.b) then: G = G
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In words, if the incomes of all families change by a common multiple , the Gini

coefficient will not change.

The Gini Coefficient as Related to the Rank Index of Y

The intuitive explanation of the geometrically defined Gini coefficient as a measure of

income inequality can be seen from two alternative definitions, the first of which is presented in

this section.

Theorem 1 The Gine

G)’
(a) o
(b) B
(©) u,
(d)
(e)

In this theorem

Coeffieient of Y, as defined in equation (3), is :

= o, — B,  where (A)

= 2,

= ;\,ly] + kzyz .. . .. - )\'nyn R where
V,Sy,<.....fy, and
7\] =1 s ?\12 =2 5 ceenseneodles ) l =N

h
7“i is the income rank of the i : family. The term u, is the weighted

average of income ranks and will be referred to as the rank index of Y . Theorem 1 states that the

Gini coefficient is a linear transformation of the rank index of Y. Using the figures from the

numerical example in equation (2.b) gives:

(6.a) u,

(6.b) G

1(0.1) + 2(0.2) + 3(0.3) + 4(0.4)

= 3 and
= 2/4)(3)-5/4 by equation (A)
= 0.25

To prove theorem 1 observe that the area above the Lorenz curve is :

1-B

n

(1/n)(yl/2 Yyt Y, )+

(I/m)( Vo2 Fys Yo )+ ....+(1/n)(yn)

Ii

{1/n) u, - (1/n) (y, * IR A )/2 by theorem 1 (c)
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1-B = (1/m) ( u, - 1/2) by equation (1.d)
B = 1—(1/n)(uy—1/2)
Thus :
G = 1-2B by equation (3)

= 1-2[1 —(l/n)(uy— 1/2)]
= 1—2[1—uy/n+ 1/2n]

= 1—2+2u_\,/n—2/2n

= —1+2uy/n—1/n

= 2 ug /m) —(1+1/n)

= (2uy/n) ~(n+1)/n

Using the numerical example in equation (6.a) gives : u =3.n=4

Thus : G

: 2(3)/4 - (4+1)/4

(3/2) - (5/4)

0.25

This proves theorem 1 and provides the first alternative definition of the Gini coefficient.

The Gini Coefficient as the Average Fractional Gap

Consider the following numerical example of a pattern of monotonically ranked income

fractions, as defined in equation (1.c) :
(7.2) y = (¥,:¥5,¥3.Y4-¥,) = (0.05,0.10,0.15,0.30,040),

(7.b) 0<Y <Y,<<Y,<Y,<Y,, and

(7.0) 1= YITY, Y37y, T ¥s
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Now define the following fractional gaps :

(8) ( yl_yl yz“y| y3-y1 y4—y1 yj”'y] h
0 Yo=Yy Y3-Yy Y4=Ys Y5V,
0 0 y3_Y3 y4"y3 y5"y3
0 0 0 Yi=Ys Ys—Ya
0 0 0 0 Ve—Y
. Y
( 0 0.05 010 025 035 )
0 0 005 020 0.30
= 0 0 0 0.15 025
0 0 0 0 0.10
0 0 0 0 0
N\ J

Because the value of y; are monotonically ranked according to expression (7.b) , the

elements of this matrix indicate all the nonnegative income gaps between all possible pairs of
families. Denote the sum of all these numbers by S'v , which in the general case of n families is
defined as:

9.2) S, = 2 (yi~yj) forall i 2 j.

Using the figures from the numerical example in equation (8) gives :

(9.b) S, 0.05+0.10 + 0.25 + 0.35+ 0.05 +

0.20+0.30+0.15+0.25+0.10
= 1.8

A term such as y, —y, = 0.20 indicates the gap of income fractions between a wealthy

family (the fourth) and a poor family (the second) and measures the extent or degree of inequality

between them. In equation (9a) the sum of all fractional gaps is Sy . The average fractional gap

for n families is Sy /n . When equality is perfect , as in equation (4.a) , the average fractional
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gap [Sy / n ] obviously is equal to zero. The following theorem states that the Gini coefficient is

precisely the average fractional gap :

Theorem 2 Gy = Sy /n, where Sy is defined as in equation (9.a).

Proof : Take the sum of positive and negative entries of the matrix on page e of equation (8)

separately, which gives :

S, = u, ~[ny, +(n-1)y,*......... + 1y ] by theorem 1(c)
= u, —[ny, +ny,+.......... +ny, ]
=[O0y, + 1y, +2y;+ ... +(n-1)y,]

= u - n-l—[Oyl + 1y, + 2y, + eeeat(n-1 )yn] by equation (1.d)

= uy—n—1+(yl+y2+ ........ +y.)

+ [0y + 1y, + 2y, + oo +(n-1)y. 1
= u~-n-1-+u, by theorem 1(c)
= 2uy—(n+1)

= n[(2/n)uy— (n+1)/n]

= nG, by theorem 1
This completes the proof.
The numerical example in equation (7) can verify theorems 1 and 2 , which posit that the

Gini coefficient can be calculated as the average fractional gap :

Gy = Sy /n

1.8/5

0.36

or as a linear function of the rank index of Y :

Gy = (2uy/n)~(n+1)/n
u, = 1(0.05) +2(0.10) + 3(0.15) + 4 (0.30) + 5 (0.40)
= 3.9
thus : G = (2/5)3.9)-6/5 = 036
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