22244 Al 157 2%, 20024, pp. 415-421

NORMALIZED SAMPLE LORENZ CURVEE 0|23t ZA &0

O
22 HRN AW "

FABY =g A4
O ot
Ecadiian |

EAAEAANA 7Hg AEAA 7H8 0] B4 M olBR volHY F48 AL 1)
¢ F23%rt o] ERME B4 AAE A BATGAN £5Eue] EFFol S
5 2 g o] 845+ Lorenz curved MBI A2 23 AR FAZFE A3t 2
22 A3 AAS WA (Shapiro and Wilk (1965)), Lorenz curved ©]-8% TLE A
(Kang and Cho (1999))= 2HZ = "Hi-$ o] 843td A HE wiadch Agdad AA
o] ST HE X A& AYstut iR FAHol It

Fagol: RY, AMAEAAY, 2 2= J4

1. ME

tolele] FAH BAA 4 Fo4Z HolH 7t o FAH EXE WE =R o #E
ARE EAT YA wig F2% FA F shtelrt aHZE
o] &3 FFL FA2ETH|Y Q-Q EF, P-PERH 2 UHo] gy o] &5 g
o FA ROk AN A5 ERE T HEE AHEEHE Lorenz curved ©]&3+= A4 2 Cho
et al. (1999)%+ transformed Lorenz curves A A]3+$ 2, Kang¥ Cho (2001)+ normalized
sample Lorenz curve (NSLC)E o] &3 W& A3t

JHPZE o) §3 U o= FRTAFE o] &3 HEAQ U 2 E = Kolmogorov-
Smirnov 7 %, Shapiro2} Wilk (1965)2] W 7 &5 Al =k, Shapiro2} Francia (1972)8] W'H
# 5°] U Kang¥} Cho (1999)«= B A T2 okl A £ 5EH T2 H =2 A8 & Lorenz
curveZ 8 €] A 22 transformed Lorenz curve® A A 31 o] & o]- 83l AFAS AA 3}
= MELTL AASAZEE AANSAT. B =82 284 dHolHY A4 FFE
3 Kang@ Cho (2001)7} Al A] 3k normalized sample Lorenz curves o] 83 NMZ-& X3
a7eta o] AFE vigez AFA AL A N2 5T AASAFE AA st
3o A = diolel e AFA AAL A8 A2 AAS A FAFH dutE oz 7 gl
A2 3t WAA A2 Kangdt Cho (1999)9] TL AR SAZFS ez 24 S
28 448 SHoA vz

*x 2 7= s2aeta g B2 7] % d 2 (R05-2001-000-00077-0) AYL2® FH= Y-S
1) (712-749) ZABE A4A U F 214-1, 4@ FASH a5
E-mail: sbkang@yu.ac.kr
2) (627-702) AAEE YWFA WolF 1025-1, Wy aw 4+ AA sk A L3
E-mail: choys@munu.ac.kr

&£




416 AR R

2. e ™ol Uot 2d8sSAHE =2

Zo1 A nA HlolE X1, X, -, Xn & €MEAZFE X1im, Xoin, - Xnn 18 31, X,

Xz,oo-, X o] MR 8] BB M B4 o FHAEE N(p,0®)olH 2% B2ANE

A7 817] 8 Kang Cho (2001)& 2 ZE o|&3te] AR/ Ho: X ~ N(p, 0%l o
B AN 25e HEB 5o B NSLCE thew 2ol Ayt

_ TSL(p) . .
NSLC(p) - TSLF(p), p= ’L/n) 1= 172:”' T
o 71 A
Zi‘zl(Xj:n - Xl:n)
LRSS e enes SR A
i -1 -1
TSLr(p) Y1 (@71 /(n+1)) = 271 (1/(n + 1)) N

=1 (@71 /(n + 1)) - @711/ (n + 1))
T 1 _L
®(z) = / z dy

Jor:

olt}. o] ZAME (x,y) FHE BAA (1-p, 1-NSLC(p)) & EASE= A4 A8 L9
FNEL EXo2 AAGFA LY, FARA H e/ A AFEEE WGETE XSH A
ol gxletn, FEhA A EZAE NSLC7tp =050 thA o] T, AZ 02 XX+ X
NNE ZHol AZ o2 A XE AFL T4 AUk 22 M EE X Beta(0.4,0.1)9 2
o] REZEOR ﬁl%zl% o disiMe X5 LAty or, WEHE Z Beta(0.1,0.4) %
A AZ Aol A e NSLCEL vt o2 YEpdo 2 o] Hgstn

_2%%21 il%i]—t— -5_‘—5-1_ AL 1PnE LEZO0R XN$ A 2HZE 187 A

mlm

e HlOlEM @wg% AT, AR Ho - X ~ N(u,0%)o] Aiet 259}
AEnso] 29 N2e EXL Thest Aok

Plot(p) = |[NSLC,(p)| + |INSLCy(1 - p)|, p=1i/n, i =1,2,--- ,n

o 71 A
_ ,_ TSL(p)
NSLO\p) = 1= ggp s,
_ TSLy(p)
NSLCy(p) = 1_T—SZF2—(M’
: n— Xnojttn)
L) = ERGEIE e
j=1 nn - n
TSLr2(p) Y (@ 1("/("Jfl))—‘I>‘1((n—j~'r1)/(n+1))) 1

S (@ /D) -2 ((n—j+1)/(n+1))



Normalized Sample Lorenz CurveE o]-§3 Ao &

oX
4
o,

ol

417

9
vvmv%
7 v’.v vvv
w 1l-"‘VV;,'
WG,
v *x* ’M* i vﬂo&p bOa 7 WEID,3,1)
5 ¥, O
v s » * BETA(D.1.0.4)
* xvx:/;xé{\)?&_ *;( VV o)
x S Xx*)‘ 3 o @ BETA(D.4.0.1)
L T I o | * PARGD
% °oo L vvv ©
, e V8 EXP
3 (:PDO ﬂﬂununmo%m%unn yyigv o
R A P00, ° UNIF
')(DC' o GO ngw,_mdu_y,u..% e, “nu gy
riﬂ“;’:li:lllllllll..llllIIIIIIIIIIIII:;I..S.'EE’* = T(S)
-1 _ _ _ _ * NOR
0.0 2 4 i} A 1.0
2921 SAEEEY B2
ojc}.

o] IME (z,y)FAF B (1 —p, Plot(p)) g EAIS= A4 FAHE AT A=
< EF2o2 AAgtth g FoX dolg 7t A3 AFEEE WEUYH E[®(Xin)] =
i/(n+1)°]B2 TSL(p)¥E TSLr(p) TSLy(p)= TSLr:(p)S+ A X & Acl22 &
22 y=030 XF 7t7+g A2 2 7|dEHth metA y = 0222 E o 7““01 HojA A
T2 A4S ddste 2HZE AATT A FLUAL EEFFEE (N0, 1)), t7
E (¢5), TYRE (U0, 1) vl A QA FFEASEE (Exp(l)), $Fo 1‘2—‘?—& (Wei(0.3,1)),
st E 2 (Par(3,1)), MEHEE (Beta(0.1,0.4), Beta(0.4,0.1))oll 4 22+ 50702} ¢l o] &) &
Xin = F7Hi/(n+1))°l 28] B3] M2 AAST EFE 29 2.1 AA L) o) ER2

22E 0|7 dolEl 7t A3 AFEEE B2t Kang¥ Cho(2001)9} B3} upzrt
A7 XZo] A3, Fot) A BT A= NSLC7p =059 tjF o]z

Ae BEo|AE THo 9B oz N9k 2181
02 AAY Az UH WEHEE

N2

N2
g =
°oZ

=5EE
2F20p
o] A
o B

o= 4
AR EA

—{o

_4

SRERSRESEY

220

(e}
AT

(e] Q
B

1=

3t7] A8 A==
F A M2 AATAZELE Z poll thl

3L o
EX2

,4&0 7 X
REZOE XNF A= “\r:‘x’:°ﬂ 121k P A
X Beta(0.1,0.4) %} Beta(0.4,0.1)2]

= 0594 A2 gZ ez yebdo} oelA Kangs Cho(2001)7F A Al §t
g BESEHong Dz A AFAH AR YA MR EF
stokm Azt
AEA G o & A4 RS 7122 dtof 7]&9

T 29
2 X =

A 4t



418 A, 2 A

o 2 FolA A 2 g
TS = maxy(Plot(p))

£ AAzgch 2 AAFAFELS BF Foln T A8V G AFEEE WEH
f& AREAZTL o), I o] AR W niAFEZET FA3ch FolA §Y 52 adA
AR AA S @@Eﬂl%k%g o] g 5tea] AR Hy: X ~ N(u,02)& AAR87 938 7212
gg AE3| AAS7| 7 E715 87 wjFoll o] & Al4FEL7] #13) parametric bootstrap i
2 7} 748t bootstrap percentile 38 & o83l 712+ 9-& Fa gt o] WS 7Hd3
2708, WA RE2AFEEZ NO,D)E B2+= nrle] 4+& IMSL #2219 RNNOR

25H t’“gv}@ TSE A4rsict o] Zd& B(=10,000) ¥H&E3td B7je] TSE 7+ &
o5& L2 gRE Il oz Ydate Foli fAFE add I B+x(1-a)dHE
NGdoez AMAZTE FolA FAFZN AFAAE AANDA k= MEL nife] d o]
Elo thdte] A2 A A3 AFFA DS Atste I gt o)Ateld o] HiolH: AFEEE
M2z gete 23 & g

¢

2 #E9} 2] nol o] IMSL Bzeados Ny Uas BAs §I4E
oosoilAi S 54 10,0008 EHPE BIUYS Bool AFLEES BEhE ARAA

N\ Ztate A9 el 222 A Ah8| Shapiro®t Wilke] W 7% 57123} Kang Cho (1999)2]

L ARSAEY] AAYE TR Kangy Chos) TL AR FTAZS A8A E X Lorenz

curve?] Zt& AAStd F HolA Q] Aol ¢l TL(0.25) — TL(0.75)5 F-9-oi Aol #st HA

EAZoE AAES TL0.5)2 FAo FAs= Wdoln H&83 X8 Lorenz curves T
=3 Zrh

21 (Xjin = X1in)
Y =1 Xjim = nX1n
AFME Hy: X ~N(p,o?)d 2L At AP 228 Frul AL 224 T
EZEZ ol g3y, FethAol old £2 F WERER G ERE, AFEE, 281 9o
BRI v de] a2 AHRE & 3100 AT F 312 RE Z Aol tistd A E
e, FedlAd BT MB MM TS FHEAF] & ﬂ’ﬁiﬁla
Hol 2 F woH, t—‘:'rioﬂﬂit FEHoln=10, 208 AW ABEAZ 2
n =500 A= M2 AAS TS AREAZTY ARHe] 2F 50} 53, H]tH?zJOJ
2 So|lEER s ER X W ELEZ Beta(0.1,0.4), HEHE X Beta(0.4,0.1)0
Mz AN TS ARFAS) G2 AFFAFEG i F o2 o 25388 &4+ 9
AgRolo A A5 B7F Ao i =2 g8 o] 8= = Lorenz curved
o AR ARL A AAIT AR SAZ TL0.5)2 TL(0.25) -~ TL(0.75) 8 F Al
% ALl dutA oz AL WHASART M2 AAIT TS ZASA D of
S0 ARE S vnd 8 243 F 9AE AA ddH ot TL FATAZTH &

TL(p) = -p, 0<p<1

EL&E
o

i dy jo 2 g
%> -

o o R S X R o T odo tr po

‘D" o}:c: rﬂ.‘ od



~——

Normalized Sample Lorenz Curve& ©o]-&3}
A of 3t WE Al T Aol T
Fato] AFAAAAR ¢ 2S¢ 5 Uk
®31: 4 BEANAW,TL, 20 TS ARTAFY 2RY vz(FA+E 5%

n By w TL(0.5) TS TS 721244
U(0,1) 0726 0710 .0910
t (df=5) 1187 .0851 .0871
Exp(0,1) 4415 4410 .5015
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More Powerful Test for Normality Based on the

Normalized Sample Lorenz Curve *

Suk-Bok Kang ¥ Young-Suk Cho %

ABSTRACT

Because most common assumption is normality in statistical analysis, testing nor-
mality is very important. We propose a new plot and test statistic to test for normality
based on the modified Lorenz curve that is proved to be a powerful tool to measure
the income inequality within a population of income receivers. We also compare the
proposed test statistics with the W test (Shapiro and Wilk (1965)), TL test (Kang
and Cho (1999)) in terms of the power of test through by Monte Carlo method. The
proposed test is more usually powerful than the other tests except some case.
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