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B Gini #5#%(Education Gini Index) - Gini {§#EMEHREIEH G7) - EeTHifHiEs
THAE B SOR B K 580 - 53 - LR BHHE(Thomas, Wang, & Fan, 2000) :

0. )'C‘é:(YFO)
1. SERER T WIS 3E (Y2=0.5Cp)
2. SERHIEFAE (Y3=Cp)
3. SERRER T TR EE (Y4= Cp + 0.5Cs)
4. SERHPEFEHE (Y5=Cp + Cs)
5. SERER D = F A E (Y6=Cp + 0.5Ct)
6. SERFAT(Y=C,+ C+ C) »

e Z A BEFIRO~22)FEM N /AR ABRER: : EZABFREy 0 588k
INEHE Ry 6 SERBINEAE R 9 sem IR E Ry 120 SSEBEE R 14 0 58
JMAREBE Ry 16 - BUGRH ARy 18, B HEAR 22 » el & B 8E
> FE B ZZAEFERETE - DUEHRE - AWFSeRr B B B G RS F R (0~22)1Y
R BRI URPE B At 1B R ME FE B 15 (FE T B 1A\ 2 208 47 IR & B ) e
1S BRI < BN (R R AR TE R B ) - AEAHEZE - (REME AN BEFIRETHE - B
IRAERR » SRS B T RSE 3 JERFEL TR JHAT » DA TS0 Rl - HZ2B2 V4
R 2 SR S E Ry
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4t
wH#
&

=
v
=
S
+
=
o
i
o)

ini $5EE » (RIK THETERIEHRAZKE:
10 i-l o
Gloziiz PX|Y,-Y/|xP,

# R L0y - 7 EXEHE - N R RS - 2 - G0 fUAhEHEER Al i R 5
fliitZ:

(8068* %)

Y N 3
- s
\/; bS

2o Py RS D HAEHE IR % o Yy ~ ) SRl s U BB R A A ) 807 Bt Ak
PR BE FBOREEA BB FE) - n ROBE - AMRBUEEARRBE RORIE
B Z AN EE » R REGARR AR/ - G10 ZUrh N/N-1 f/{ERy G10 ZIRIEH > N By
BRASTRAE -

s LR > Gini (REUSHRAYASRERIE - Al R IURERTE © (DZEE R
AAEE A RYE - QEBERT > Q)& @ ER D T IMEETE - (4)Z I B (S)
HEHFIGERETR - Hr R RGER ] ORI G7 B G8) - HARAIAR
B R A HE - ARIERMEEIE > frE TAPIETR G - T H > Bl Gini fRELHY
AR =K © — 2B iy PR U - B R U > R
WiflE] Lorenz [ 4= 5 LIy - Firat B HIZKAY Gini (2% SRR ZIRH R > Ny
FIBEA FHL SO - IR ATREZKE H 58 2 AN FIRTFTS0 BUBURE - 28 =@ K /Y
TEERAR 2] 538 1 (decomposability) » FEEARFEAIIFHIKIF(GT, G8 BRI} -

GSE

B B e T



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

ARG
- AR EAE

€ Gini (REAHEFRFGH - Gini FREURE Lorenz R DA R Z HIFEHER 2K - HY
JAMER 7B G bR BURETHAIAIRDC T - BAMA RESE @R 43 /7 Bk 1S i =lthaR T 2
FEHE AR (DUEAR S T R ) - ME & B8 MR 18 7 RSt M B PR A 3 HL 2R Ay T e B
TERE S TR I A 22 R /)N o 328 e 1 1 B B PSSR I S5 TR R 72 2 1 > T RE PRI
M I e REAHARRAE - R - AW SEERIEEE I 98 Z idE
1 3E —HER IO EB(ERRE - SREHEERE)
2. FE X il BCRURE
3. BEY G EIE o B
4. fliEt X FHH Y (UEERRE(0=CG(x)=1) -
EEE G R B GOy B filiZ 2D B -
(DE%E X il BRI RE By SR 70 Bl (RIAS 78 L ERA R I 2 - PR ) - R H:
Y5 R s -y o (R AR S I
Q)5 Bl TR 2 F Y Bl PTG IHER ORI FE LERET IR R ~ AfmigEd
WRESTHD) » e KB R R ERRBIE S IC -
(3) AP B 70 e Ry RIS IE - B BRI 52 70 IO R UGS T B 0 - SR il G(x)
PRI -
flidt It GOORRIERIRT - FREL X 125 5 P T B R PRI » 25 TR BE TG Z B3R Y (i
HOR ] 73 BT 8 ) Ry SO SR Y o KRB =R eK B = ASWEEfE A SPSS g =k
& ZRAH = RA i (quadratic/cubic form)» 253K G(x)REE (A8 ANOVA fgBisk
BN SR BOE) o sREERE RO @I 1 ek -

SR

PSR R 7 BC B BRI 5% 0 IC 58 W YRS - B R a5« —feBan 0 BC AR
DASEBER D BLELH B RO Ry X - (AR RAE BRI R R 2 PR AR RE - A X il
TE RSB BB ER 20 E - S0 A Wik © TS B0y o Y il (3
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4t
wH#
&

277 ORI IEfm CRBAZE Th %) ~ BREGAF TR ~ Afm(ER#E P %) =/
FERURE - 10 Y #hE R BCOCE SEAE R EREORT N BB R R
) o HEER 2 BCR SRR BCRE - X Bl SRR 0.1 0 SRR ILEFE IR
A5 0.2 - (AN - ABEERFFEETE T 3 BN - BT PR (B L fm ~ WG~ &
fim) ~ A BRI BEHER ~ b ~ /N R E18E - IRIZIEEGET - AWF7ESLRE 183 x 3
x 2R S IOk - BRANZR 2 ¢

=2

PR LR T- 18 PR L BT

D)X i (L5 43 ) SEH R 47 B8 h&E 1557

Q)RR S L A A A
= 1 2 3 10 11 12

3)Y GlBIgZ i) HRE 4 5 6 13 14 15
=Y 7 8 9 16 17 18

gt R=5 > h=3.5 o =2(REBREEE AN - IERESZEHE BN 9
WREZHH ZIFHN 11 AlRESZE8E L9580 13 -

N =S

PR KB T 72 SO o b - S G R R - BRI
(—)FR#E Fleishman(1978) VY22 83 B2 1 (power method)f DLAEHY :
E=a+bZ +cZ’ +dZ° -

X Z R BEE e RS TE » I8k 0 0 fHEE Ry 15 Hoa=-c - RKIEEHERE
I A2 a, ¢, d=0,b=1 > ERRE Sy : E=Z -
(Z)#R#% Ramberg, Tadikamalla, Dudewicz, Eil Mykytka(1979)HPY 2285 57 B4 L
:(percentile function) JfiBLAEHY ¢
[p* -(1-p)*]

4,

A p BB BCnIBERSSIE L R B 228 (location parameter) » A, Ry &R

E=1+

0<p<) o

B B e 17 -



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

228 (scale parameter) » A3 ~ Ay JEHEZ2 ] (shape parameters) °

R ATRE B R IR BB R TR 0~22 Z B (B A BB AN E)
i AR AR YO BE AR LB R - S HMER - EFREES AR RN EERE
JE£ 53 BE R R B i S 3 & 70 LB RE AN A HE A CEE9 3OS R %) - IRIBSEFH W20 HUEA
By BE AT BRERE T AERNE R AR/ - REERT S TH R E T2 -
Rl AW SRR T B 20 (0 Bk BoEE 1T B R BT B R B (2 R 8% —) - 2
Besez ks -

%3
BT =FE 7 HARE MR R R E

gl g2 7\.1 7\.2 7\.3 7\‘4
srECARE  (mRECRE IBEfRE  (TE2E BR2Y BRBE PEBE
‘HHE 0 0 0 1974 .1349 .1349
1EfR 1.0 3.0 -.379 -.0562 -.0187 -.0388
=t -1.0 3.0 379 -.0562 -.0388 -.0187

Fo BBt L B R 15 B R BB R - Sl E o B th bR Y 708 -
HBNERBE TR Y » TR 0~22 2 - BEGEE 22 ZHFHMLAMER - tXim
fEfBLRE 7 BB R SEMRETII A A » #5298 (mean) - BLAZEHE 2 (SD)7F AT 1)
LA -

Y=SD x E + Mean -

FARERBH BB R (R IERE) ~ FHHRTERF(EHBHCHZERR(EAfRBN
BEBRNGY - AU = B SRR R 1 P BE R (B RS BB R AT
O~13 fEZ ) BI B /K ME « M AL ECRSELE © S & > T SRE 1 3.5 & /)M
R 2 HIEGE R

(1) PEIBEFREE R 9,11,13 48 » BHEREEE Ry + 2,2, 24
(2) VEIBEFREE R 9,11,13 4% > BHEEEE Ry 5,5, 5 -
(3) FIAFFREERy 9,11,13 48 {FRHEARE Ly ¢ 3.5,3.5,3.54F

it e B A =R BOE O 7 BO TV RE - AR e LT e O AT E R - 20 B
FRPHBEBIFR ~ PSR B ZE O & B 28 B 5 2 R AN [F] (Y 205 R ARG - FFIE
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4t
wH#
&

BERORH S B LSy B+ Oy T R FUA R IR AW e L R e 18 Rl
B R EE TRERBEARE L — 8 - BB R AR 1000 FEF -

=~ dp iR By

FHHETRE SRR AR T,
(—)EREST AR EL G7, G8, Jackknife mean Rt L A R (EEA A &R )
()RS G AR BT (AR ] 2 225
(Z)FE R AR ot i 128 B 8 S ) L R PR R ¢

T~ AR TR 2 AR

SRR 0 Bl L B RHME R 1% - PR TT Ak 3 Ao B A DA 255K e £ A it o B
G(x) » Lorenz i EI A ARIR M pR 3 H 2K - AR L BRER R 3 - BIWTARIRERE /0 31
It Lorenz pREFTIME LRI (2 RIE 1) - Fffi&imie - DUNRHEDAREE RS 2 £
Bl - B S EE FIRECE R 1B R ~ HREEL B R /3 Bl (5 ks 9,11,13 FR)lf » =Hf
BERGLE R ERE LB - DRI GR R
(—)G)KH AfREE R

FA BRI AE SR 1000 2 ERTE IR 0~22 Z[H] - BB R A E 2
mnzk 4:

4
BB BT H I A7 1 e

N Mean SD Skewness Kurtosis

1000  12.533 2.0187 -.81667 2.05957

SFE IR ORI 11 B 7 e Y B i JBS 7 (M=13, SD=2, SKewness=-1,
Kurtosis=3)i# 5 2254 (2 RE 3) » (RIAIMZR Kt 22 BUZRHEEFTEL -

B B e 19 -



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

LX il 53 HIpk 10 03 HF
A5t 1000 S5 & fREEOR #7000 IR EOR - FSANT

849.00 1062.00 1157.00 1200.00 1254.00
1300.00 1318.00 1400.00 1441.00 1555.00

A L BE R PR Y il BARE 4 L (03RS Ry R RRE X iS5 53 2 BARE E 47
FEAE R FEIIAETE > FIIF] SPSS EEF/3 AT IhEE - BV RES G(x)=.746713x+.254704x2 -
j 0(.746713x +.254704x7 )dx = 0.746713 x% + .254704><% = 45826
SRR T 2 G R Fy=~.45826 » 2 RN liEM 7RG R -

il G{RECE 1-2 x .45826~.08348 -

HHE— B R B G(x) » 3% T RI DAF L Y il et & fm iy B2 B 40 He Ll 2
R*&51i4.99995) - JREN M ek 8T S B Bt T S B R PR B E R S ZEH -

%
T-FIHE Y METET LI EER

Xl 0~1  1~2 2~3 3~4 4~5 5~6 6~7 .7~8 8-9 .9~1.0

FFERTE% 6773 8471 9230 9572 10.003 1037  5.137 11.168 11495 12404
FIFESREY% 6773 15244 24474 34046 44.049 54419 64933 76.101 87.596 100.0

2. X il o EIRK 5 ey
HFIH 1000 FEERREE R E A S L FFEER - AT -

1911.00 2357.00 2554.00 2718.00 2996.00

A IR R PRI RR Y il SR 40 (3R 0)1 Ry il X il 532 SR 43 EAE
FyTHIIAETE » R SPSS 3 HTEIRE > BIAISKEG G(x)=.748337x+.253141x2 - %X
j 0(.748337x +.253141x” )dx = 748337 x% + .253141><% = 45855
HHAR T G Fy~.45855 » 2RUTMER # % % -

3l G {REeE 1-2 x .45855~.08290 o
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7% He

It — PRI G(x) - ST DR Y Bz it A w2 4 iR R?
F)2.99996) - JRANE PR BATAE R LSRR PR e MG R 6 KB FY -

=6

T RBE Y BB G 7 AR B

X il PR 0~.2 2~4 4~6 6~8  8~1.0
EilE

B 5% 15.244 18.802 20.373 21.682  23.899
EifEE

HHE% 15.244 34.046 54.419 76.101  100.0

(2GR H I fmEE R
HFA BRI AESY 1000 2 BRI 0~22 2R - B BEEE RN R T

N Mean SD Skewness Kurtosis

1000 8.551 2.10 1.0602 3.0513
1. Xl EIpk 10 ity

IEfmRERORL R -0 Z IR ORI 240 T
5§52.00 675.00 700.00 791.00  800.00

841.00 900.00 948.00 1054.00 1290.00

AR EOR PR R 0 L - BIARES G(x)=.640736x+.347132x2 » 5%
wk N BRI y=.4360787 » 22 R M all@ Rk

[0 (640736  + .347132 X ?)dr = .640736 X ;f+ 347132 x ;—s 4360787

itz G REGZAEEHE Y 1- 2 x .4360787=.127843 -
FHIE—BHEmRA S - ADAER X R0 L o BTG Y Sl BRI R 1 20 He % 2 B s
ZoRHINZE 7 HEE R 551299988 » % 7 BRHBLHMABER T5e 2 WA -

Bl RBBE WL

1B
.%%.
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FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

x7
1 FOBHEY MR IS IR

XhEEE ~ 0~1 .1~2 2~3 3~4 4~5 5-6 .6~7 .J~8 89 .9-10

FEEfTE% 6455 7.894 8.186 925 9356 9.835 10.525 11.086 12.326 15.086
PIFEEREY% 6455 14349 22535 31.786 41.141 50.976 61.502 72.588 84.914 100.0

2.X Wl &K 5 ey
It 1000 SEIEfmREEDR 0 B h 00 L FAIRRERY - S2A0 T

1227.00 1491.00 1641.00 1848.00 2344.00

AT ORI Y SRR 0 LR 1DFERsSE X <50 < R E 7 I
TR THHIEEIE - FIA] SPSS BRI IIHE - HIIAISRET G(x)=.634736x+.358881x2 - %15
HBAR T ZHEHETRI S Fy=.436996 22 HL Flt @R RS -

I 0(.634736x +.358881x% )dx = 0.634736><% + .358881% =.436996

iz GREE 1- 2 x .436996=.12601 °

FHIE— B PR G(x) - ST DURS Y Bl iR IR 2R o e (iR 2 R?
E[2.99988) - JRANL A BT E R L F IR Poe M G R 8 K& -

=8

LB RE Y BIE i 5 L A0 Y

X e 0~.2 2~4 4~6 6~.8 8~1.0
EilEES 14.349 17.437 19.191 21.612 27.412
Frfii %

ke 14.439 31.786 50.977 72.588 100.0
Y%

(Z)GE)KEHF BRI
FFR PRI AESL 1000 2 ZERITESTHY 0~22 Z [ - HREEEE a2

N Mean SD Skewness Kurtosis

1000  10.496 2.0347 -.0654 -.0277
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wH#
&

LX 53 &Ik 10 3 Hy

692.00 675.00 700.00 791.00  800.00
841.00 900.00 948.00 1054.00 1290.00

5 I P B ROR PR SRR 1T 2 LRI SR G(x)=.685646X+.312412X7 #U R 28§
e IFE Ry ~.44696 > 22 LRl @i 1R -

j 0 (.685646x +.312412x%)dx = .685646x%+.312412x% = 44696

Eilfiy G RBZfBEHER 1-2x . 44696=.106079 -

HH It — S ek 8 TS X b A Y il R IR A3 L% Z I
IREORHNGR 9 » HAEERS 2 RPAEH.99997 » % 9 B EILRBUR P52 W) & -

<9
-G HE Y MR ET I L AR

X glfEE  0~1 1~2 2~3 3~4 4~5 5-6 .6~7 .7~8 .8~9 .9-1.0

FIEEFT 5% 6.593 8022 8.594 9527 9527 10.433 10.614 11.433 119 13357
FEE B AE% 6.593  14.615 23209 32.736 42.264 52.697 63.31 74.743 86.643 100.0

2.X 5y EIRL 5
HEItE 1000 SEH REZOR 27 B AL (0 LR EORHI 224N T
1534.00 1902.00 2095.00 2314.00 2651.00

A5 TR DR P R Y il SR 1 20 L (AN 3% 10 1R B0 e X il <550 < BB 7
VEAE R PRI SETE - AR SPSS SR> M e - BRI SREF G(x)=.688392 x+.311018 X «

[ 5(.688392x +.311018x" )dlx = 0.688392x% = 44787
FR i N 2K Fy=~.44787 » 2R Rk ERo L -
Fili G {E8E 1-2 x .44787~.10426 -

HE—HER B G(x) > S PRI DA SR Y il i e 5 RE A SR 40 L (LR 2
R*Z514.99998) » R A BT AE BB LS BRHR T 52 2 AR 10 2Bk -

B R B W .23



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

% 10

L1 ERBE Y Bl RE T 7 SRS Y

X fffE R 0~.2 2~4 4~.6 6~.8 .8~1.0
R RE 14.615 18.121 19.960 22.047 25.257
Firfii %

i 14.615 32.736 52.696 74.743 100.0
RHE%

Fo B E e HERESRHEZ Ty 3.5 Bl 5 AR 2 Hil pf B (R AH A R ) BRHAE
W o R b aliiE S e B T Lorenz iiRR KB 1% - BERTERSE Lorenz iR T
T FE At A AR 22K/ - 1038 LE TR T FI 2R RS Gini (REY - FEBE W72 5D
Fro 5 B8 B35 DR B i) SRR 1 20 P AR R B © [FJIRF - RS HERY Lorenz B 5 ok B/ fiE
A E CELBUE R S i M F sz ) — RGO - BRI TR A
FAIEHE ORI 93 Ko bk ~ b Bk B LK) ~ BEIR L ~ IRk (U Simpson
BRE - HA R EkF i EH oK A A N R A - NMEABFFERATHEE L - 1T
GBI MERIE N 22 X il BB B2 SR8 B AR S g
AN o B BEFIERIE AR R T iR o HEUERE SRR A EHE & /N B

B KL Kk GO REBMIRER L (Bspericucta, 2001) - 5381 - ALY

EAGETRE > AR Y BiRSHERI R EEC A AU B R HE IR R AE R 1 o

180 n?

k By GO PYPE S 1M A fEL (Espericueta, 2001) o (I ARBFFEINREARRT X il E<5
o3 BN SRR Z B 2% - HERZE /N 0.DELFEIRE Ry 10GRAE /N 0.05)iF -
5 Gini (RETRR A (B BE B AR (E L 72 Z KD -

P~ AZIHE
AWrFeEET - Fri < BISEET A
— ~ SPSS © R HTHY Curve fliEHEk - REERHE H BEweA # G(x) -
Z ~ SAS: A SAS $5< A SURBEERHZ: R 8% —)BLA] A Proc IML #1534 f Gini
PREU(Z R BRI Proc Gplot f§#¢ Lorenz fifR - Fr & A - BH AW 5
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#
&

L WFFRERIE AT

TR

HiEGini (76 B o =55 HAfEGini (R <
o = =
Jackknife Gini =S 2 = 7 Jackknife Gini N

[{#‘%ijl’%ﬁ%ﬂ [l’p‘l?fGini"@ﬂ

B 2 R T IS Lorens BEGRBIBOR L - MM S0 (R DL B
A B BV » 058 = L 43 O B SO SR O A7 - LI 2 1
SEAGEHE  DFCH B SAS MEAERSHARNEE—HREEA < & /)
SHESE SRR SUAZORINAZ (2 RIS ) - JK > DR BRI SUAZREHIT G
G8 FRIER Jackknife S Gini $RI - WIFIHFRTHE Gini (RI - B2 > FHIGISUAT
B ey SIS I)  AHOTIL SR A bL - e SPSS isubaie
2 flEHROERMIN Lorenz RSN - Wb RIFELL BIRRIOZOR - RUFIERD /7
PR UK » BT Gini (R RLIS8E —HR=) « 7 LFT > Gini (RBINFHST -
A = R R D FATORE » QUERUTE: » B ERUIE LA -

P Zo
3 MHEER
R IA W e AR A B =R E Ot < 7 BC T IR RIE CRBAEE) ~ W B (B %%
o)~ REARE(EHZ) - B = AT RGR A BERRREE - R ERER KB RBE IR
SEELE ~ SpICTRRERGAE R B i SE S ERA

B R B W .25 -



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

S ETHERELE ARULLBP

11 BRRREERPH % ~ PIZETh ~ CRHBINERRCHIATERRER 9.11,13
o MIHBE L RO EEEB NSD=2) BB E i G TE - Frat S zkAY Gini %
o

% 11
1717~ SRR E I ZRE S GINI (R Z2¢(SD=2)

stk EfmRE e Afmrg
I~ JFUEER (R 3H)

G7** = 13018 10801 08662

G8 = 13005 10790 08654
Jackknife SFH8i*~ .13005(.00359)  .10790(.00264)  .08654(.00272)
EnEr T L IT%Fh LFn 1T%Fn LAFEh
L EFE5 = 12784 12601  .10608  .10426  .08348  .08290

1. ERE L

Gl(HE%5) 1417 1515 1182 1261 .0941 .1009
G2(FH%EF% 722 54) .0902 .0902 .0774 .0730 .0595 .0595
G3 ~ G4 ~ G5(Bflzik) 1275 1212 .1064 .1008 .0847 .0808
GICETHAZRE) 1275 1212 .1064 .1008 .0847 .0808
G10(f&1E G7) 1275 1212 .1064 .1008 .0847 .0808
G10 $EHEZL(SE) .0410 .0598 .0271 .0424 .0194 .0315

*H(2000)FrfE i Jackknife fEZ5 ek > RlFTdZ G 11 -
FHE AR IFIEER - G7 ~ G8 IRl {l FHRTEER PRI Gernor SREHEE MR HERBHEAI
W) -

% 12 BRAREERPHEE - BT - CRSMBIZR(FIBHEFRBE R 911,13
o MIHBE L BB B NSD=3.5) B HF R fifHE - AratiHizkey Gini
FREL -
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&

%12
171~ SRR B 7 P RE <~ GINI (R 27(SD=3.5)
fligtik IEfmRE HHE EfRRE
I~ JFAEERI RS
G7= 25689 19792 15778
G8 = 25664 19773 15762
Jackknife SE¥g8~ 25664(.0061) .19773(.0051) .15762(.00496)
E Y=t 1%t LFEm 155 L%h 1%h L5h
II. Efls~ 2530 2508 1947 1936 1470 1469
1. ERE S TNk
GI(FRFE%rE ) 2803 3018 2169 2338 1659 1789
G2(FH¥ %= 5) 1783 1783 1401 1359 1061 1061
G3 ~ G4 ~ G5(Bpfeih) 2523 2415 1952 1870 11493 1432
GOCERIFRE) 2523 2415 1952 1870 .1493 1432
G10(f&1E G7) 2523 2415 1952 1870 1493 1432
G10 fEHEL(SE) 0785 1172 0497 0782 .0308 0542

13 BRMRREERPH 2 ~ P ~ CRBINBRR AT ERETER 9.11,13
o T H BT BB R LB N(SD=5) B R E 2 (i IE > Bt 52K Y Gini (/%L -

%13
1717~ SRR EEEREE L I EREC GINI (R ZEZE(SD=5)

ik IEfmRE TR Hfmrg
I~ FUAERICR 53 H)

G7 = 29091 25384 .19030

G8 = 29061 25359 19011
Jackknife S5~ 29061(.0066)  .25359(.0065)  .19011(.0057)
FaEr 1%ty HEm 1T5h A%y 1% L5h
L. EfES =~ 28726 28498 24934 24837  .18270  .18217
1L eI NE
Gl(FRF%#5) 3176 3425 2276 3000 2052 2215
G2(FHEf %7 3) 2045 2045 .1801 1742 1306 .1300

B R B W .27 -



FHE Gini (REGEERHIFHASGE AT © DABE MO B R s 1

& 13 (1)
112 FHTBEREE R IS GINI (RERZZ(SD=3)
G3~ G4~ G5(Bifpik) 2858 2740 2499 2401  .1846  .1772

GICEHARE) 2858 2740 .2499 2401 .1846 1772
G10(f&1E G7) 2858 2740 .2499 2401 .1846 1772
G10 fE#EZLL(SE) .0831 1284 .0634 .1013 .0420 .0700

B EE - AR FEIRERSRG AT EIEEA(GT B G8) » HAHHE
PERERY Jackknife B sKIGAYFERA(G1) ;5 1fi H Jackknife Ry oRAFHIFRER » HORGHEME ML
ER RBIAGERE - MER KGN ERE - HREMHEEERERES 2%
MEAGEHE - HRER 1158 13 FERREA » fE=M7 A b Jackknife SEE8E B E
3 PUHR S 12 722 B (GB) B AN B 6 PL i o SV 29 722 SRR (G AT Y 722 Z2 7 L B (B L
FI/NBCALAIR > Jackknife P BOREL G8 SE A MHIE]) - FEABEZES - MR R 2
FEHE T 1R B (RO + X 2B (A A B Xl ARt B A 3] 1 o B (D) I i vk
FEHRIE - FRULETR Yi+Ys BPSPEEINAE - SEELRE mEOKIERIHE (2 AR
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A Relative Accuracy Analysis of
Education Inequality

Measures Derived from the Gini Family

Fred Mao — Neng Li

Professor
Graduate Institute of Elementary and
Secondary Education National Chia —Yi University

Abstract

This simulation study intended to explore whether frequently-used forms of Gini
coefficient are sensitive to the forms of educational attainment distribution and the number
of groups used for data analysis. Three factors were manipulated: education attainment
(low, average, high), dispersion of education attainment (large, middle, small), and number
of groups used (5 and 10). Based on the study design, there are 18 types of data conditions
investigated in the present Gini’s relative efficacy study.

In general, index effectiveness was affected by the number of classified groups, forms
of distribution and size of variance involved. Below are the specific major conclusions
drawn from the results of the simulation study.

1.) The accuracy of Gini’s inequality indices increased as the number of groups increased or

as the size of variance decreased. And their estimated errors under various methods of

estimation and forms of groups used for data analysis were less than || > which is in

4N?

accord with Espericueta’s theory (2001).
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2.) The Gini indices produced the maximum error of estimation when the distribution of
education attainment was positively skewed and the number of groups is 5.  When the
distribution of education attainment was normal and the number of groups was 10, G3,
G4, G5, G9 and G10 demonstrated the least error of estimation; while G1 and G2
produced the least error of estimation with negatively skewed distribution of education
attainment regardless of number of groups used.

3.) Except the over-estimated G1 ~ G2, the other Gini indieces were all under-estimated. This
downward bias of estimates might be attributed to the ignored intra-group inequality and
downward small-group bias.

4.) Among the Gini indices, G3, G4, G5, G9 (different forms of trapezodial estimates), and
G10 (the modified education Gini index) performed equally well under various sizes of
variance and various forms of educational distribution.

5.) Perhaps, due to the large sample used in the study (N=1000), the outcomes of G11
(Jackknife mean Gini), G7, G8 derived from the full sample data appeared almost
identical, especially for the pair of G11 and G8.

6.) If5 or fewer groups are used it is recommended that one upwardly adjust the G3, G4,
G5, G9, & G10 by a factor of n/(n-1), suggested by Deltas(2003). Interestingly, with
this upward adjustment, they were numerically equivalent to the G1 index.

These conclusions have two important implications for inequality investigation practice.
Fisrt, interpretation of an index’s under-estimation may be taken into consideration,
especially when the number of groups employed less than 5 or when dealing with a
positively skewed distribution with large variance, to avoid mis-led conclusions. To correct
this small-group downward bias, G1 is an unbiased estimate of inequality. Second, G10 may
be the best choice for the grouped-data of education attatinment, while G11, G7, G8, with a
standard error available, are recommended for the data with the individual observations.

Key words: Gini Coefficient, Lorenz Curve, Education Attainment, Simulation

Studies
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DATA EDUI;
S oo Ao oo oo o o
SET MODEL CONDITIONS
LAMI, LAM2, LAM3, LAM4 AS DEFINED IN
RAMBERG, TADIKAMALLA, DUDEWICX, & MYKYTKA(1979)
-
*N=1000;*SKEW= 0;*KURTOSIS=3*LAM1=0;*LAM2=.1974;
*LAM3=.1349;*LAM4=.1349 FOR NORMAL DISTRIBUTION;
DO I=1 TO 2000;
P=RANUNI(0);
RP=0-+(P**(.1349)-(1-P)**(.1349))/.1974;
Y=INT(11+3.5*RP);
IF 0 <= Y <=22 THEN DO;

PUTIDY;

FILE "C:\EDUROCI1.DAT"; OUTPUT;

ID +1;

END;

IF ID = 1000 THEN STOP;*MAKE SURE 1000 CASES WITHIN THE EXPECTED RANGE,;
END;

PROC SORT DATA=EDU1;

BYY;

*N=1000;*SKEW=-1.0;*KURTOSIS=6*LAM1=.379;*LAM2=-.0562;
*LAM3=-.0388*LAM4=-.0187 FOR NEGATIVELY SKEWED DISTRIBUTION;

/*TO GENERATE POSITIVELY SKEWED DATA,SWITCH LAM 3 & LAM4 VALUES &
CHANGE THE SIGN OF LAM1%#/;

DATA EDU2;

DO I=1 TO 2000;

P=RANUNI(10000);
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RP=.379+(P**(-.0388)-(1-P)**(-.0187))/(-.0562);
Y2=INT(13+3.5*RP);

IF 0 <=Y2 <=22 THEN DO;

PUTID Y2;

FILE "C:\EDUROC2.DAT"; OUTPUT;
ID +1;

END;

IF ID = 1000 THEN STOP;

END;

PROC SORT DATA=EDU?2;

BY Y2;
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SAS &1 thd A A #Fdp 3t B 4254 :G7,G8,JACKKNIFE

*A SAS PROGRAM WRIITEN BY FRED LI, 2004, USING FORMULA FROM STUART & ORD,

1987

*/GINI COEEFICIENTS: G6, G7,G8, & SE;DATA ORDERED FROM LOWEST TO HIGHEST*/

%MACRO GINIEDU(CATEGORY,AXISX, AXISY);
INPUT EDUCATION;
PROC SORT DATA=GINI OUT=GINTI;

BY EDUCATION;
TITLE 'DATA SORTED BY EDUCATION?;
PROC IML;

USE GINTI;
READ ALL INTO DATEDU;

EDU=DATEDU[,1]; PEOSUM=NROW(EDU);
EDUSUM=EDU[+,]; EDUCUSUM=CUSUM(EDU)/EDUSUM,;
PEO=J(PEOSUM,1); PEOCUSUM=CUSUM(PEO)/PEOSUM;
PRINT PEOSUM EDUSUM,;
TWEDU=0;
DO K= 1 TO PEOSUM,;

T1=EDU[K]*(PEOSUM-K+1);

TWEDU=T1+TWEDU;
END;
PRINT TWEDU;
MEANI=EDUSUM/PEOSUM,;
*G7: SEE THOMAS, WANG, & FAN, 2000 FOR DETAILS;
T=0;
DO J=1TO PEOSUM;

DO K= 1 TO PEOSUM,;

IF J <> K THEN T1=ABS(EDU[J]-EDUIK]));
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T=T1+T;
END;
END;
G7=T/2*MEANI*PEOSUM*(PEOSUM-1));
T=0;
DO 1=1TO PEOSUM,;
T1=(2*I-PEOSUM-1)*EDU[I];
T=T1+T;
END;
G7K=T/(PEOSUM-1)*EDUSUM);
T=0;
DO J =1 TO PEOSUM;
DO K=1 TO PEOSUM,;
IF J <> K THEN T1=ABS(EDU[J]-EDUI[K]);
T=T1+T;
END;
END;
G8=1+(1/PEOSUM)-2*(TWEDU/(MEANI*PEOSUM*%*2));
T=0;
DO J =1 TO PEOSUM;
DO K=1 TO PEOSUM,;
T1=ABS(EDU[J]-EDUI[K]);
T=T1+T;
END;
END;
G8C=T/(2*PEOSUM**2*MEANI);
/A*SORTING IS NOT NECESSARY FOR G7 & G8C*/;
/*COMPUTE THE JACKKNIFE SE USING OGWANG'S FORMULA, 2000*/;
TEDU=EDUSUM; CEDU=J(PEOSUM);
TEDU=0;
DO K=1 TO PEOSUM,;
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T1=EDU[K];
TEDU=TI+TEDU;
CEDU[K]=TEDU;
END;
TWEDU=0;
DO K= 1 TO PEOSUM,;
CWEDU=EDU[K]*K;
TWEDU=CWEDU+TWEDU;
END;
GNO=(2/PEOSUM)*(TWEDU/TEDU)-1-(1/PEOSUM);
/*GNO IS COMPUTED USING OGWANG'S FORMULA, 2000*/
TGNK=0;
DO K= 1 TO PEOSUM,;
GK=GNO + (2/PEOSUM)*(EDU[K]*(TWEDU/TEDU)+TWEDU/(PEOSUM-1))/(TEDU-
EDU[K])-2/(PEOSUM-1)*(TEDU-CEDU[K]+K*EDU[K])/(TEDU-EDU[K])-1/(PEOSUM*(P
EOSUM-1)); TGNK=GK+TGNK;
END;
MGINI=TGNK/PEOSUM;
PRINT TGNK MGINI;
SE=0;
DO K= 1 TO PEOSUM,;

GNK=GNO+(2/PEOSUM)*(EDU[K]*(TWEDU/TEDU)+TWEDU/(PEOSUM-1))/(TEDU-EDUI[K])

-2/(PEOSUM-1)*(TEDU-CEDU[K]+K*EDU[K])/(TEDU-EDU[K])-1/(PEOSUM*(PEOSUM-1));
SE1=(GNK-MGINI)**2;
SE=SE1+SE;

END;

JSE=SQRT((PEOSUM-1)/PEOSUM*SE);

TITLE 'DATA ORDERED BY EDU;

PRINT G8 G8C GNO JSE G7 G7K ;
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CREATE XP FROM PEOCUSUM;
APPEND FROM PEOCUSUM;
CREATE YP FROM EDUCUSUM,;
APPEND FROM EDUCUSUM;
DATA GPLT;

MERGE XP(RENAME=(COL1=X)) YP(RENAME=(COL1=Y));

SYMBOL1 INTERPOL=JOIN COLOR=RED VALUE=DIAMOND;
SYMBOL?2 INTERPOL=JOIN COLOR=GREEN;
AXIS1 LABEL=(&AXISX) OFFSET=(0) ORDER=(0 TO 1 BY .1);
AXIS2 LABEL=(&AXISY) OFFSET=(0) ORDER=(0 TO 1 BY .1);
PROC GPLOT DATA=GPLT;

PLOT Y*X X*X/VAXIS=AXIS2 HAXIS=AXIS1 OVERLAY;
PROC PLOT DATA=GPLT;

PLOT Y*X="*" X*X=""/VAXIS=0.1 TO 1 BY .1 HAXIS=0.1 TO 1 BY .1 HSPACE=10 VSPACE=2
OVERLAY;

%MEND GINIEDU;

DATA GINI,

INFILE 'A:\GINI_B\EDUPOS B.DAT";

%GINIEDU(1000,"CDF% OF PEOPLE",'YEARS OF SCHOOLING: CDF%");

RUN;

QUIT;

I:SAS AR % BcG1~G6,G8,G10 » FALA SFPF2 34 8 #2358 > FF W L% o
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