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A Measures of Association for Two-way Contingency Tables
by Maximum Association?

Sang Giun Kim2) and Woo Rhee Lee3)

Abstract

Pearson y? statistics can be used as the measure of association for two-way
contingency tables. However, it’s magnitude depends on the sample size N, the

normalized index @?= ¥?/N has been widely used in many researches instead of
that. In this study, we firstly point out that the actual upper bound of 0% can be
affected by the given marginals of the tables, so that @? should be adjusted the

actual maximum to get the proper range [0,1]. Also we point out that the
maximum could be found easily by wusing several algorithms like Hu and
Mukerjee(2002). With the actual maximum, we propose the relative measure of
association which is normalized by it.

Keywords : Measure of association, @ 2 Statistics, Contingency tables.
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EA % 7193k &xE3 PRE(proportional reduction in error) €& 93 SEEZ U¥E
ATh ol E AGE WiEEY ZEEL 0 1 Alold &L JHAA HH, 0 FE F AT A=
299 W e 59 Hag a3Eln 1S F A5 A2 93F d R(perfect association)
YERE Hdgs dusA 94 old 0 FE ZE HAABL SYA sty 43 + 3
#He 2 AT ABLS Reynolds(1977)¢F Mirkin(2001)e] A A8t ule; Zo] £

HEo £71 & A9 FHE ¥ (marginal distribution)e] &l <

sto WEY WH HAE o Tol it Rol BE ARWE /A3 YUk IYEE Pearsond] 1”
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EAZ Ng FEEL F A5 M2 5EY A3 0 %2 2A AT B FHS FE
BXo g 93ty tifE GAT d#e JeiE 1 e FUgez ZA R

oA RUEE A 4B ZESo 2t odY BAWESS ddey] A PPos BY

g Folz FHE X 9ste TFFee WEH FolFd FRAVS FHEXY g% F:29
Az, & AU 9B (maximum association) ¥ BEIAF2HE =4 % o] gz UF9
FE HHE 188 F g oJE FoA FEEXY IS AA}V Hstd ZEI E
(standardized table)® ¥ A#AE FAste ¥Hd& IPF(iterative proportional fitting) ¥ <
A A3t Aoz 4A A& 5 Q] AEG s dE AMSEHI glon, E ol EERE
o] A#AHE vudy) Y3l ol gdrIxE vk Y EFEE EREEH oA E 984 FE 9
Al ®9] 2ol wE Hdig 1S ZR B 4+

EEst % TS o ESTERH JdAHNS SHI}E Aol ol e FHEXE
= EFE3 EE Qo dARS A E PHeR ofT & vk 22 UFA HYAdHRe=
o] 3 whge WA, Fojd FURYERY Judae 2 FUES 23, 9 R¥EER
H Z2AE =38 JudEs 2 EEEAAN AT 2oz UFrdFE ozt ¥
T AUtk thA 2 A A#e BUFY FEH FREE & AHHERE ABAH Fx9
HU g S g EAe FoAR 24, & 7 99 F, LAy a3 FHEEZRE Jgad
S ZE TEEE 2T EAY F5F Aos #A9Y £ QU

B AFME Fol7 BRIV FURT2HRE IS & UE Pearsond x? EAFY )
5, 3o o BEYEERE dolnd 22} UFE 25 Batd AFsni
3 2t 2 BA % old swd EEsY Exd @B
sto] zreF g o EARS NFsAt £
g BAHE AAsy ABe ZE EYEE FE WYSS 251, ol F3t
A Augol @ BFsd 258 AgsnA doh APolNE AA AEE o3t
AdY 5o AE o aMuR Hu BARoz A4FINE B AT ARE Awem,
At Byel PRE 4o o8 25529 HLEA B3t EEdFh
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WA R G2 N, A 99 FRU A 99 FURE 44 No— BN
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Nij= 2 N;2 dehivl2 g aga (4,)29 W& p;=Ny/N, A 93 ja 29

FRHEE A7 p,, =N, /N, p,,=N,,/N%} Zo] Jg=s @} £3 r,= (4,)HA
28 mHlg 93 x, , 1 474 A 93 jaA 99 meee dehlsz @t o)
A Bd BRE 9 jo gidlo

TG= MMy ; 2.1
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& BEITYWE F W4 Ry Cr Az A M, olg FARY] Astel e 2
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Pearson®] 7}o] |

xzzNZI i (py—mamy))?

i=1j=1 i Ty

Y 7,9 ry e dRHeR gEA A fopE olE H4E
B thed ZE BAZ et T As R Co 5¥A 7S wIIA 8

(pu pz+p+1)2
Nzli— pz+p]

= N @? (2.2)

TAF 22 AT (I-DUJ-1DE zZE 4 238 g2 9w Q27 43 2oy,
F S BEXoM p-zgto] A3 IR (219 BAE &4 &1 F HSE A2 A%
Ai P& & YoE B0 stssih olad AHARRY EAZ Q2 F ¥4 R

I
g A% FE2 o8IUE Fvh Y FAF Q2 EE $F N=23

FE& W] g Eo ol HFHFL AAF o] AS(phi squared coefficient)2 LR
0’=X’/N7} ¥ i dBg FAS%E FER o851 Yok

22 2483 HdAdad o3 &9 5=

%} Atk ol = P=0%%

A QARRH F I A2 58Y Z4$d 02=09 RS

714 HE 5 W4E FA29B(minimum association)S ZE
T AoZ #wHd olA4 F ¥Egst A £ Yde ﬂtﬂﬁl(mammum association) 2 YeEh &
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&g wEH) g5 028 Thed 2o BV @

<E 21> &4% 943& YJeEds BERXEY 4
ohH I=Jolz @9*=2 (W3 KJolz @*=2
3/10 0 0 | 3/10 2/10 0 0 0 2/10
0 3/10 0 | 3/10 0 0 3/10 0 3/10
0 0 4/10 | 4/10 0 2/10 0 3/10 | 5/10
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H(complete association)& ZeThm &u], F WF7 $4AF ABL R W 0% HuUy

min(Z,/)— 1€ 2 9t £2E (Whe 28 DJ AFlE FAE Ao 7hssich

oA At ZASY T der B9 4S9 93 d@2 s 9 0% 0 1 Ao
EARE E—ri}(normahzed)ﬂ 23 2& Cramer® C* SA%I 2& EFE3E 3=50

<& 22> FRUFY A I3 Ahg min(,)—1& #A R FLES

(7h) @®?=1.5333 ) 02%=1.3247
2/10 0 0 | 2/10 1/10 0 0 0 1/10
0 3/10 0 | 3/10 5/100 0 3/10 0 |35/100
1/10 0 4/10 | 5/10 5/100 | 2/10 0 3/10 | 55/100
3/10  3/10  4/10 2/10  2/10  3/10  3/10

<HE 23> ¥E3dE § FHFd o AUdAE = H

ohH 0%=1.65 ) 0%=1.7
3/10 0 1/30 |1/3 1/30 0 0 3/10 | 1/3
0 3/10 | 1/30 | 1/3 4/30 | 2/10 0 0 1/3
0 0 /3 |1/3 1/30 0 3/10 0 1/3
3/10  3/10  4/10 2/10  2/10  3/10  3/10

<% 24> EFE P34 @ FHFPA o HYAHE = R

b 0%=2 (3) 02=1.5
1/3 0 0 |13 1/4 0 0 /12 | 1/3
0 1/3 0 11/3 0 1/4 0 /12 | 1/3
0 0 /3 |1/3 0 0 4 | 1/12 | 1/3
1/3 1/3 1/3 1/4 1/4 1/4 1/4
o @
C?= i D=1 (25)
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3. AAAE &4 4

Agresti(1990)oll A1 2183t DiFranceisco®t Giltelman(1984)9) ¢l8] FAlE <E 31> F4d€
IR AXNBAEE Ael Z7he "3y 95, 27 agm B85Fo] AXAF A HAr1F e
2 AR R ofu]d gFS nAEx BAsy] 9% A0t AR thgH e A
WMo 93k 5x3x2 B Fo|n),

<E 31> 37h w82 47149 AP FHAR

T4 w = e ol o} ERE!
A xR B
AT @ eue o due o oe 4 ohe o ohe
2% 94 84 2271 112 356 144 166 5% 447 430
3% 318 120 371 71 256 76 142 103 78 25
1% 473 72 180 8 22 2 47 7 22 2
<E 32> 0%.% Ze I/ 2EXE
F2d "= 4= ol g e o} LRE]
XA B
THT 9 ol @ oue A ele 9 ohe A ohge
2% 0 178 336 3 500 0 56 636 547 330
3% 340 98 442 0 110 222 245 0 0 103
1% 545 0 0 188 24 0 54 0 0 24
<E 33> AP FMAE A5 A S
4 32ER EFsty 2¥X
=7} 0?2 O o M? 0
| 00780 06384  0.1222 0.0815
v = 00724 09806  0.0738 0.1044
3= 00089 05527  0.0161 0.0585
olggel 01574  0.7741 0.2033 0.2581
LR 00363 01733  0.2095 0.1843
WS A AT, bR, 4=, ogdl, WA )
ME B AL FE(25RS, F5LS, 15LS)
W C o ZA7AQ AXRE A AR(, ol Q)
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