Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2017.28.4.733
Information Science Society =t o] E] A B3} 313 7]
2017, 28(4), 733742

ooyt A4S A o)
Ha 20179 69 299, =4 20173 7€ 114, AAEA 2017d 7€ 13Y

2 %

AT AgH AL Y Gumbel FEE BAT, Aad A4, 2T 2L Holol
A ‘E%Ol SEH T Utk Wb BRT, A2Y A, SR BAY AR BAFo) Yol
240 AHgFolAE 27} Gumbel REE H2iA Bk AL e F25Th oF Al
A3 £ =RANE A2 F 7HA9 Gumbel X AFE AYFAZS IelE 2z TS
7

HEo 2 slof A|<Fs}$lal, Anderson - Darling 7%, Cramer - vonMises 773,

- Darling AR vlwattt. 2 A3 AMEA A ARSAZFL 7|22 AREPYo| vlste] &4
A€ A9 5 Atk TP AFA AN WA EE AH 2dE THE ol F 7}
29 ME2 A A 2z S AL, MEA Al :LEHE% F3to] &gA tlelE7t
Gumbel ¥2& W2 A5 gtotd 4 Ut B 53 A=Y A7 A A Z52 A2E M

3o} AgA Aet AR EART a2z PHS o] 83t HE3) Hokrh

o

, A= FA, guksld 2dx F4, A% H4, Gumbel £,

)

Fogo: 2%

iy

-
X

=
L

SAENA ARRE IR 1= Gumbel BE= 37378 (environmental sciences), Al2~E AF] A
(system reliability), =3} (hydrology)?} Z-& HoollA Bo] $-85 1 Utk Gumbel #2o| 3}
EUL S (probability density function, pdf)e} FZE3EZ34 (cumulative distribution function,

cdf) = The 3} 2k

oot = oo [55% oo (5]

F(z,a,8) = exp —exp( a>}7 o<r<oo, —o<a<oo, >0
o|#H & Gumbel ¥+ FEINA At B d 5 Z (river)] Ha FHE Yl £XEA

AHgE O] KT} ESE AR, T4, 718 AR Zﬂﬁﬂgl W3S &3k dlol Gumbel #27F ARS-HTH
wob BASHL, AH A5, SRS BT AR E RAY YoIA LAl A8 AL A

7} Gumbel #2& ME2+=32] FRAsh= 22 ¢ F gelsty] flef vele A= 28e

A A=t o] S|2E® (histogram), Q-Q &F (Q-Q plot), P-P &3 (P-P plot)3} &2 Ji=

g‘: —
£
<
9
23
of
o
&
o
oY
kJ
y

1 (38453) AAEE A4 AFS tl7dl = 201, o7
E-mail: leekj@daegu.ac.kr



734 Kyeongjun Lee

[*]
r

r

18-3+= W3} Anderson - Darling A% (AD)3} Cramer - vonMises 77 (CVM)3} 22 574
o]-&3H= o] glrt. o] Yol % Kinnison (1989)= A@3As el M2 AFds ARZEAZ
A F3FA L, Arizono2} Ohata (1989)+= Kullback-Leibler X (Kullback-Leibler information)2] 3
Aee 7oz 3 Age AASATE AEA ASAT. 282 Song (2002)2 Kullback-Leibler
BE 7|Hto g 3lo] ZAF o g By B33 (asymptotically distribution-free) Z3= 74 WHHS
A oFslA . Zempleni (2004)+ Anderson - Darling test& 7|53 ¥ Anderson - Darling 7%
(ZAD)S A31Th. Chost Lee (2014)1 Aehe 2ell= THL o] §5tel AREe] 4odw 4%
BA%E A5 ALIAD, Kang 5 (01n)2 2% Fa 1%6}04 A 2% 5 3R ol
A BA2EREY] ARE AR FADTES MEA Albesint. =3 Kang 5 (2014b)2 232 FHS
gotol A 25 o5 S AT Sl o shelezel A% AAFALE AR ALSHAL,
= =82 Shorrocks (1983)¢] A¢tst Guksle 2z F4E 7|Hte = & Gumbel Z9] AHgw
A g

o of

[elNe)

AREATE AEA A Bk £ mge] 2AL 28004 dukshd U= FAo| tiste] A
B F ol /o @ WYY Yusld zazx A2 AEA Adstn }w EEERLEDRE

e}

k-
d 2z 34s &85t 7 7]'*] P M2 ARTAFE A, F 7 Feje] ML A3
FAFE &&5t] Gumbel X9 AYEE HA = MEL 2o W) a% Al bstara} gk, 3o
A theFsl Bz o) tiste] ZH|FIEZ AlEF °]A (Monte Carlo simulation)2 53lo] A28 AASA

o
Zol A4S st A AR diolEol] A83 & 4doA 25 WelaAt gt

2. 22 Ags HA

2= A (Lorenz curve)< Lorenz (1905)°] 23] A A|tH Aoz o= A5 8743 A=
£ vushy] g e r AdE R ol d 2= F4L Tk 253 FH (strictly con-
cave)9] &8 (utility function)©]t}. Atkinson (1970)2 ZAx FAE o] 83l o Y& A&
2ax 240] ol Zol gt 2= FAol vael o 45 wL el Fulrk 2 Kol A Yo B
STk SR olef e Hip 5] BukE wlwah] Asle warhabo] Bt ¥ Auke] Bol A
by @ o 7}:3}5} quaw olgat B4 AL 31 2517] 93] Shorrocks (1983)0] Ho] 24 %o =
Acte] AL x 59 Bl E vwdtr] s AEA gutslE 2d= A4 (generalized Lorenz
curve) & xﬂ"lﬁ}ﬁi‘:} %HLQE‘ 2z 34 dee] 2e2 F49 74 AHS FoWE woke] 2 2
715 S7MZ FEjoltt. whebA dukslE 2aAlx A9 FHF ol 1 ] FH R 27)E UE
A, 2 38 ol #29 BEE e

Gastwirth (1971)+ 22 A4S ALY B0k ofe} o)1y Rxo] FHEEFE,] Ao FHE
o g 3h] et 2ol AEA Afwu}

1 F~1(p)
L(p) == zdF(z), 0<p<l1,
KmJo
A71M F\(p) = inf{y|F(y) > p}, = FARZS Fol FFS epdnh, o]2i@ 2= SHL 1
Ho & ERY Figure 2.19] 2t} guksld 2z F 2z IS FEUE 1 IV E

(a) . A
S7HR FEjolng dvistd 2z FA4e et 2ol Ao



Goodness-of-fit test for the gumbel distribution based on the generalized Lorenz curve 735

)

Figure 2.1 (a) Lorenz curve and (b) generalized Lorenz curve
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Generalized Lorenz curve Modified generalized Lorenz curve
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Figure 2.2 Generalized Lorenz curve and modified generalized Lorenz curve of various distributions
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Figure 2.3 pGLC; and pGLC5 of various distributions
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Aol o 43 235 vehdoh= A4S ¢ & Atk =3 GLC13 GLC: AAFTA 7+ vlaolA
£ GLC, AARZAZ GLC: AARZAZ visiA BE AolA - Ho] 3t 2347 et
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Table 3.1 Estimated power of the GLC; and GLCj5 test the alternative distributions at the significance level 5%

Distribution n AD CVM ZAD GLCq GLCo
N(0,1) 10 .1634 1134 .1581 .1659 .2132
20 .2919 .1805 .2519 .3138 .3989
30 .4046 .2597 .3501 .4492 .5620
40 .5101 .3458 4372 5522 .6644
50 6131 .4333 .5204 .6432 .7458
log-gamma(0,1) 10 4519 .3478 .4008 .4576 5257
20 .7948 .6370 .6972 .8058 .8562
30 .9261 .8201 .8630 .9376 9627
40 9791 .9246 .9232 9794 .9902
50 19941 9727 .9513 .9938 9975
t(5) 10 .2216 .1645 .1525 .2227 .2641
20 .3758 .2539 .1956 .3921 .4546
30 .4981 .3507 .2311 .5092 .5831
40 .5882 .4435 .2496 5872 .6546
50 .6675 .5196 .2665 .6384 .7018
D.E(O,l) 10 .2688 .2126 .1490 .2529 .2929
20 .4492 .3441 .1549 .4061 .4624
30 .5882 .4690 .1700 .5295 .5982
40 .6800 5735 .1689 .5930 .6669
50 7763 .6836 .1861 .6689 7377
U(0,1) 10 .1648 .1464 .2654 .1168 .1568
20 .3808 3172 .6190 .1959 .2862
30 .6067 .5130 .8695 .3070 .4570
40 7747 .6800 9681 .4202 .5924
50 .8879 .8092 .9939 .5379 7228
logistic(0,1) 10 2021 .1393 .1460 .2039 .2431
20 .3420 .2216 .2049 .3606 .4318
30 .4585 .3020 .2551 .4846 .5699
40 .5457 .3817 .2936 5720 .6548
50 .6282 .4653 .3368 .6366 .7153
1989). 18594 HE] 19459714 &3 A=V A7 4 A 2 29 Ex Y& Figure 3.17%
2ty B3z Y AuEy e Ex07 71 mE /IR FEHE UrEMh ATt

°l& pGLC13} pGLC,; A ZE &-§3te] Y& 23 pGLC, 3 pGLC, 1= BF o532
7R ARONA 2 =Z7E EREE AL AT 4 vk =3t vlolH e Fx7t ¢ dR2E 713
E3& Bt Gumbel #2E 7HHste] XS Wl 253 7R A HANA 2 =T EFEHE AL
21 £ it wetA] Ao I3 A=Y A7t d o AL A5 = Gumbel 22 WETH:= A
%?%W

2o 2 GLC 3 GLC:; AARASAZEE AH&3le] Gumbel 29 AT AAL A3 1 2
T n =872 A% GLC13 GLC, 71378%741 o] 7)1 24zke Zhzh 0.38254022) 0.7327600 2.2 LVEFGEL,
I wje] GLC, 3 GLCy AREA 3k 247} 0.22104548) 0.3202876 0.8 7| kR T} 24 e} 9
9] &2 Al=y9] o7t A Ao <8 2B Gumbel EXE w2t AL & 4 9t} o] Hall Jr.
S (1989)¢] Axe} 5S¢ 5 Uth

m ‘“lm
il N

|

ru{o _1
P

4. AL
AN AL§H o1 AT gl Gumbel EE = B, A28 A A, £28k} 2L Hofol A B
o] S5 Ytk webd BAH, ALY MY, SRS BAY ARE BAZ) oiA EAe
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Annual maximum 24 hour rainfalls at Sidney, Australia, 1859-1945
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Figure 3.1 Histogram of annual maximum 24 hour rainfalls at Sidney, Australia, 1859-1945
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Figure 3.2 pGLC; and pGLC5 of annual maximum 24 hour rainfalls at Sidney, Australia, 1859-1945
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EE A AE MY 2 QusE 2dx T4 (msGLO)S 01§ T X Az A%
£ 34 2oz e ALSrh AEA AdE 2e2E o] <47 o8t Gumbel £EE
A st & Agith

AT AFA AFE T AREAY BE FALEY P9 7129 AABAL] vlste] AFo] F
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Abstract

There are many areas of applications where Gumbel distribution are employed such
as environmental sciences, system reliability and hydrology. The goodness-of-fit test for
Gumbel distribution is very important in environmental sciences, system reliability and
hydrology data analysis. Therefore, we propose the two test statistics to test goodness-
of-fit for the Gumbel distribution based on the generalized Lorenz curve. We compare
the new test statistic with the Anderson - Darling test, Cramer - vonMises test, and
modified Anderson - Darling test in terms of the power of the test through by Monte
Carlo method. As a result, the new test statistics are more powerful than the other test
statistics. Also, we propose new graphic method to goodness-of-fit test for the Gumbel

distribution based on the generalized Lorenz curve.

Keywords: Generalized Lorenz curve, goodness-of-fit test, Gumbel distribution, Lorenz

curve, power.
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