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2. = A p2) F7ol mek F4o) BT o}, HEE FAo) wet Frhsm
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EE e e
checking ordinal duration continuous history ordinal
purpose nominal amount continuous savings ordinal
employed ordinal installp ordinal martial ordinal
coapp ordinal resident ordinal property ordinal
age continuous other ordinal housing ordinal
exister ordinal job ordinal depends binary
telephon binary foreign binary good_bad binary

£39E w dZ A7t A 5 vk 1Y 2R HF3 AAF Aoy 7HA ] 7] Foll 9
# AAFEY ZRUIEE PAREE 3h A o] vtF A st 28} Breiman, Friedman,
Olshen, Stone(1984) 2] 31 Quinlan(1990)-2 A X F 2 of o] &3} 7| Hh= 7} X 7)1 & AHE
¥ S AR Uth F, 25 FH TP AT & UF2RE AR E T HA
TR YFE FHESF AR ok 53] Breiman §-& A vt o &3 AA 7t B2F
o] Fefael £ w7t & o oY £/ EVMeE o 7MA] ERE AL £
o ZtA A 71 & =5 st ot

Ut o @2 49 QJEHLERY YAH AF YR 7HAL7 WolA= FFol
Atk B F 7FA R 7] o £EHLF FHAE AAE ¢ Jotae AT 228 g
720l A& W, i 2 JAGEA 7 TAE = A97F Yok 22HEE Ap-o] ExWs

s dAAgol e HFES

el Foe AF, 2o utE A 2P URE 72 o5 Uk

£ Vg HEE A AL F(good bad)F o] F A7) 3 20749 ML
1000709) #2&gez 748 AREA AR 23 ALBH £42 & 417 Zh 9]
AAgo] EMEAL 1A 4189 7Hgood bad)E 5387 AT AL UA 20709 4
HeE A8 SPSS AnswerTree Release 2.1.18 ©] 83t CARTE 2| &l utet =¥
& AU

2y FA AR AAFHL FEute; AAvite] 7 b7} 103 svigkold £

#4.2: 13709 FEvHE 2HYFS] LERE
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good bad &
= W= good 223 49 272
A5 s bad 40 53 93
263 102 365

Ad =4 gk 0.243836

A8 =439 SE: 0.0224755
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IF 4.1: 2070 ¥ AeR Fotoi R AR

E SAMER 4A91, Y5 dolol ofst At FA FUch 103} 52k A
Breiman©] A3 =9} vl m3to] thh Z gho| A gk o] A KTk 22 gro g HAASNNE F
S AARANE & o] FolE UF & Y77 EAE LR, UFY 278 o7l A%l o &
o2 AARsuH. AsE 47 6355’1L 365712 EAARS} ASAEE Y-, 635712 £
Azg 2 £A3H 28-S 1234 (cost-complexity) 7} X 7] &¢22 &3 1 SE F3-& &
£3te] dojz 2AVFE 13MY F50tdE Z2A FHUoh o] €4 2o AR YT
Y 418} 2o = AFAEE oA &% Ao g AR = & 420 oA Ut

049 AAWS Hev] BRASS Ao 2 AR DL Aeets] fd T

6 g VI os gstd 1 A% & 439 2T 6-3-2 1000719 A5 2 RE A4
‘Ri“‘:ﬂ, FEI 79 gho] I H 619 Albel ofelgo] Jof & Al dgkS AT

2 A RSB e AFZ AT ZA7te FAA A EA 0 7)= 3HA T 69 e A

B3 checking®| A coappZ}A| 6 #te] W37}t oF 0.0360] £ 3} A ¥k coappi} installp?]

Atolo] 6 gheo] Wzl oF 0.1042 o] WE/ Fes & A0 AddAY JE=
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e 5 e 5 e 5
checking 1.0000000 age 0.9996089 installp 0.8599667
duration 1.0000000 employed  0.9989545 telephon 0.7211238
history 1.0000000 other 0.9983707 existcr 0.5548559
savings 0.9999997 amount 0.9940845 job 0.4034184
property  0.9999714 foreign 0.9841692 | resident 0.1384479
housing 0.9998883 marital 0.9777620 depends 0.0000000
purpose 0.9998843 coapp 0.9639440

E44: 7709 $EUI0E AR YR LERE

AA HE
good bad gl
= wm= good 229 56 285
A5 w5 bad 34 46 80
263 102 365

A8 FA gk 0.246575
Ad FA4 37k SE: 0.0225605

GO0D_BAD (Training Sample)

-

CHECKING
Improvement=0,0496
—_— 1

12

- [

—
DURATION
{mprovement=0.0191
L

<25 522.5

HISTORY SAVINGS
ImrovenanM) 0134 Improvement=0.0078
- 1
2 3 4 1:2:3 4;5
@ (] - el
G-EG(ING
lmrovemen!=0 0065 Imrovemem=0 0076

0:2:3:4:5:6:9

FREECRE

a9 4.2: A9 14709 dg ol o8 Feti R dHYF



EFAREAN FHAE FAO AT B &F 161

Ao

e 0.95 ol Ao R 5% FFEolA S AFY HEE V43 Mg EelrE 6?4
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gt TR ZRA YT 19 4.29 Zo] 774 FEUILUE ZE AR 1«}&}%0
o, A5 A5 gt i-ﬂ%ﬁt F 449} 2t}

T 429 % 44E B Etd 13719 SR E 2 2P YR+ 365719 AS AR A
897/NE L EF3 A n3to, 74 FEULE FE é%\%ﬁ'—” W0MNE LEFa
o] & 1719 XME Holx k. 28 A AR URE AAA Y vl ste] dA3}t
A B 4o Fgvutr]e] 2 9lo] FH e ot 016}17%4 ¥ obzh Z-E AR 9
Zo|ME 2 xolE Ho|x ggonz T4 AP U7 Asd vty 4ot

4.2. Al 2
2002 HAYEF ol B F, AL AR APFISRE ofef 74X W4T 274
gho] http://worldcup.espnsoccernet.com/teamstatsol] LR = Ut 9 A5+ 4
38 2UVIVN UL 24sl0) ot ol 9 44 2 243 FR 20
M4 g 22 167 W% ol %o U] oM@ W4Ee JFHUL NALAE 2A4Y HI
+ A (logistic regression analysis)ol] 23] s}otate 5(}11} EAo AEH A5 296
W E 457 20k 2 94 ES AdS AR A4E AYLE ol B2 1 AYT A
T2 B3 REE S sixteend 167 I o Kol wpe} 03} 19 ¢S Z=F A
ik
Z+HPES 4o 4 327 = thal] BAT PgoB BEA7] 0 =320]A AL B
ol A28 WUt 26700l B2 WMol AR E §oll EA3, o] EYE 4R
M4E AUE ¥, 495 Aso] o) A AW 2A2d HARY L A4 52 Ak 3
X 4.5: Fifa A&
W He Ay W4 He AY
GL |Goals 0G [Opponent goals
AS  |Assists 04 |Opponent assists
SH |Shots faced 0S |Opponent shots
SG  [Shots on goal 0SG |Opponent shots on goal
SV |Saves 0SV |Opponent saves
PS |Penalty shots OPS |Opponent penalty shots
PG |Penalty goals O0PG |Opponent penalty goals
CS |Clean sheets 0CS Opponent clean sheets
FC |Fouls committed 0F |Opponent fouls
OFF |Offsides 00FF |Opponent offsides
CK |Corner kicks 0CK |Opponent corner kicks
YC |Yellow cards 0YC |Opponent yellow cards
RC [Red cards ORC |Opponent red cards
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246 239 95059 A8 o

gy ot ki He g bk R
SG 0.7499846 Kruskal-Wallis OA | '0.3291379 Kruskal-Wallis
CS 0.6230639 Pearson®] X2 PS | 0.2934405 Pearson®] X2
oSV 0.6105098 Kruskal-Wallis RC| 0.2932178 Pearson®] X2
0CS 0.5979098 Pearson®} X? YC| 0.1973748 Kruskal-Wallis
SV 0.5935007 Kruskal-Wallis OCK | 0.1865103 Kruskal-Wallis
0SG 0.5229511 Kruskal-Wallis OYC| 0.1697424 Kruskal-Wallis
GL 0.486091 Kruskal-Wallis OF | 0.1489618 Kruskal-Wallis
AS 0.474295 Kruskal-Wallis SH | 0.09482866 Kruskal-Wallis
oG 0.4693986 Kruskal-Wallis 0S| 0.07110845 Kruskal-Wallis
OPS 0.4342716 Pearson?] X? OOFF | 0.04746226 Kruskal-Wallis
OPG 0.3625759 Pearson®] X2 OFF | 0.03393596 Kruskal-Wallis
ORC 0.3433114 Pearson®] X? CK | 0.02372241 Kruskal-Wallis
PG 0.3425208 Pearson®] X2 FC | 0.02035033 Kruskal-Wallis
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Analysis of Maximum Likelihood Estimates

Standard
Parameter DF Estimate Error Chi-Square Pr > ChiSq
Intercept 1 -9.0441 3.3521 7.2796 0.0070
SG 1 0.4854 0.1837 6.9827 0.0082

Model Fit Statistics

Intercept Intercept and

Criterion Only Covariates
AIC 46.361 23.848

SC 47.827 26.780

-2 Log L 44,361 19.848

3E 4.8 AEH 67] Haol 3 2YPe SAS £ H}

Analysis of Maximum Likelihood Estimates
Standard
Parameter DF Estimate Error Chi-Square Pr > ChiSq
Intercept 1 -143.3 94.9223 2.2806 0.1310
5G 1 15.8177 10.5853 2.2330 0.1351
CS 1 -62.8425 52.1576 1.4517 0.2283
0sv 1 -13.5508 9.4041 2.0763 0.1496
0Cs 1 32.9164 32.5138 1.0249 0.3114
SV 1 3.9268 3.0862 1.6181 0.2034
0SG 1 -1.4707 2.0792 0.5003 0.4794
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Analysis of Maximum Likelihood Estimates

Standard
Parameter DF Estimate Error Chi-Square Pr > ChiSq
Intercept 1 -14.0739 5.5078 6.5295 0.0106
SG 1 1.4046 0.5733 6.0029 0.0143
osv 1 -0.9484 0.4776 3.9189 0.0477

Model Fit Statistics

Intercept Intercept and

Criterion Only Covariates
AIC 46.361 19.243

SC 47.827 23.641

-2 Log L 44.361 13.243
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A Unified Measure of Association for Complex Data

Obtained from Independence Tests

Seung-Chun Lee Moon Yul Huh?

ABSTRACT

Although there exist numerous measures of association, most of them are lacking in
generality in that they do not intend to measure the association between heterogeneous
type of random variables. On the other hand, many statistical analyzes dealing with
complex data sets require a very sophisticate measure of association. In this note, the p-
value of independence tests is utilized to obtain a measure of association. The proposed
measure of association have some consistency in measuring association between various

types of random variables.

Keywords: Measure of association, Independence test, Complex data, p-value, Rank
correlation coefficient, Kruskal-Wallis test, Pearson’s X? test, Pearson’s ¢2
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