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2 =2o 2He olelyldlN MEY AREA T A2H 20| gle dut ¥
NASA Bt 43, 2FEEA 2 S s HFE A7 B4 A2 Agets 3
ot} o] A A2l L A A FHH 2o 2 AAsY FARUT. A, BFH A=
of et B F ABEHL o5t A A BHY S AEIYS AT B4, AT
B Maeztd EA6lE RS 235 9T 98 ABY FEES ATIY 53,
A7) wol ALgEE BA HIAXN SN AFEA Bote 2 2PI AR 1EE F
X ogas FHs ARYL 2HHRAY 2YL ARt F4% FRE AE
22 st AM, dEAE RH tak B4 S6) ALRA 1Y A AgE W
FHAY RS AAET 5 QA ATt :

3 A28 EAT 5 JE 95F 34 BA A7|AEEE SAS, SPSS, S-PLUS,
STATISTICA SYSTATSo] itk 28y} AH&-A7}H 01% HANAES ol &3t HFE A
2 24387 eide Abdd M5E AEAd #F 2& A4S 2 i) s,
71 o] AHEHE = F = °L°}°k gt} ol 5 41?1%1%% W53 Feo] 298 AT
011] ot W EY R goA] HeEe dAREE ]—,Z\igi 24 8l = 2x}2] (mosaic) 1 ¥
2 Antony Unwin¥} Martin Theusoﬂ o&f 7iE MANET, ASQ] ML, INSIGHT ho A1 51
IMP AZEgolo Mgt AFHIL ‘E‘r g} ol 5 HIA A AFEHE ZApe] 2H2
24 a9 a2 A YA E CRQEGE, o EEy 2 F R At 4= 9
ol= Yol AT AHER7E HH Wa Z}i% EAE 5 A EA HA7)A= SASSH SPSSAF
o] tololE=rto] AL A Psta g AFolth B =R E HFE AnEA o
29

——-')—4
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g A2 2|40l gl B 54 el dEdl AHREC] nok 41, el BT A=
By 5 3l e B ol MEY AR BY HES AFT 5 Ak A2

A et A}-f- % —T-Hloﬂ BRI %5101 o, A7atigas 1996d =

¥ol mpe 19979 E 2EAF
63 & Fulol ojted ATFHYL. B RN THE H5E A58 Azw A4S LY B
. 'Explorer 4.0 ©]%3-& o] £3}o] http://stat. skku ac.kr/ cshong/Categorical html 2 8@ Bt
1) (110-745) N £EWA] 27 HEF 37} 53, AT A& BAGH, w5
2) (110-745) M £E59A F2T B EF 371 53, At sASA, zar
" 3) (110-745) A &5 A 2T Uéf—r 37} 53, AF B gtn BAH, ZA
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2. QIEHUOIMCl B8 RIR2EAM AAE)

B AT 2Ae Qg § HereAE B 484 47 958 ARE ¥
4 & Sl B4 A2RE TS Aolth FUdlE BE AFE Sl A8 7}
¢ Z2 a9y 209l JAVA(JDK ¥ A 1.15)E A83ly o GUlI(graphical user
interface), DDE(dynamic data exchange), OLE(object linking and embedding)¢] 54 & zt
c A2 HFY AREN A2HS 7] 8t g3 2L AFHES nelssin

o ojd 71Z2) AFEANNE AT 5 Y& A2,

. JEUE o

. TGOl o g 7,

. AHEE] 40 PRAER 7,

. S7HA £8T 715 Hevl5e 2

Azde B R 02 FHG) Haie] ol @ AFEL 0t ge 4 Y T
X ez irol AABT

o EAStA s WY AARe BA4& O¥o® Fdse U,

e WFY WEET] ZASHE AVHE SHsE P,

. ol BYRE FARY 4 Y& wHE Ydotn 2gets Py

olg{ gk Al He] T 8AF 874 Y X=-%(File, EDA, Association, Cross Table, Mosaic,
Graphical Models, Modelling, Help)2 T4 tQ o, Al 25 9] QlEjso] 2= XM} 411,
FHH ez AU =, JAVA Aol A F9] sl AAA P S e 2o
o R YEF % 7 dEfdM ATHE BYYLES 7
GA7h A G s E A (JAVA Fu )7} A8 =
A (link)H oI ATk Al 2Ele] ztzbe] Ye s ARAH o= A}

2.1. FiLe 21

Al 7H2] 3 (panel) & 2HE 28 212 Al2" 9] File 9590t} A WA 93L& A}&

juit)

Al A A5 QHE S A el 9o, T A e g} M
o}, 2t Wse] +F, ARE I VY GAE B=(text feld)ol o A WA e
AEAT AP ARG BT & YES A2Pold AFoR TFE FRERA A
224 sk 2ulEdl 9 REAE BAD 5 ATk 27 216 AN D=9 B
A Adel 48 ABE W5 B FEAS AE(Soft), AE AT % (Brand), A E ] 7

7 AHE A% (Use), B9 £%(Tem

p) = et 43h9) A3 (3x2x2x2) Z M
428 2 (F-F41(1995), 179%) A Q18314

R
™, A A S el A giet = i)
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Data Control Window m W}

Explanation of Data Input
Variable name |s dealt with as streams of characters In this system,
Vanabless Sok Brand Use Temp
Categories> 3222
Counts> 19 57 29 63 29 49 27 53 23 47 33 66 47 55 23 50 24 37 42 68 43 52 30 42 £

Confirm your data Input = D=Ee o T
Softed Brand Brand=0 = 5 5
Brand=| | Us® g o o
Soft Soft=1 Brand Brand=0 Jse o g

Brand=Z | Us® 4 E
Brand=0 Use o

Soft=2 Brand 3|
Brand=1 Use o

O 2.1: FILE 9 %%

2.2. EDA &&=

5A WAANA BAA Arede) e 1SS A2 42E Helahed 9% F
2% AT BT o] AN E B AR A W] B 2B L5} Y
A 3 S 2ETD e AT Utk 28 22005 AR AR B F W4 (Soft
9} Brand)oll tf 3t A4 S| A~ETWNE /\%Eﬂfﬂv 73-2) o A=A 774 2] o]/\g_jauo] (BACESY
ATk HAFE Y S| 2ETY-E Soft H4E 7|22 Brand ¥2] 2} 53k 2 A of
gt Bl &o s|lA2EaPoelq, oty 3719 § /\EJ_E” Brand W42 7]30 2 Soft W4
o 2t 223} Ax el 0§ d 22Tl T ‘

2.3. Cross TaBLE 212
Cross-table Y@ E=Fo A AlEx2tE 8 H 54 do= AR T Hpof o)t B
gEs dBH ZEE FopE U 1Y 2.391 Al ApEA7E AP Soft W5
Brand ®<poll il ol xpd £¥x7F vEhy 3la Zol| = 11(2x2 BRI} op B R
Odds-ratio 54 Zgke] Web 1= &th 79 OMH 157} Ve 9t A A E2RE
of A3l A3 &2 Association Q=5 FZRsIH Aok

2.4. AssociaTioN 2IER

Association =% = 11718 |43 =5 A3k A A gF | 5,—’5—% Fong A
ol U@ 2B 2EE 9 27 kol Vet Alzgel A A3 et 1hel ATy
=3 Pearson’s X2, G2, Yate’s corrected X2, Cramer’s V, Gamma, Kendall’s tau-b, Somer’s

]| V)



= =0 333 Petsl 1= Pot=0) 35, =) 35 £ls =) 34 =
Row ! Row2 Row3 Row 1 Row?2 Row? Bow l Row?Z Pow3
' Column 1 Column 2 Total of Columins

1% 2.2: EDA 9159

Analysis for selected varlables

Soft«Brand
p@i‘é‘éﬁ{““ Pearsan’s Chi-square
goibgt | Coll Col2 Total G-square
[ 158 Y43} Yates Corrected to Chi-sauare
Rowl H; Igi !.;ié 323 Cramer s V nne
051 X : Gamma oaiz
, 16 , 174 341 Kendall s tau-b 0.0070
Rowz ;33% 3g§9 Somer's D CIR o ouso
T Somer's D BIC 0.6080
Row3 §; 17 ﬁég‘g 033 Pearson Conelation cosfiiclent 111070
3 d Spearman Correlation coefficient 0,070
Total Oddg-ratio

29 2.3: Cross Table 95 %
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Cramer’s ¥V

if the varlables are dependent. the asymptotic expectations of the Chl-square and G-square sfatlstics al
ihe sample size n, Hence these statlstics cannot by themselves be used ta measure strength of associal
departure from mdependence results in an impressively large chx~squared slatistic if the sample size is lar:
is to adjust the statistic by dividing it by some multiple of the sample size,

Cramer(1946) showed that the chl~sguare statistic cannos exceed the sample slze multiplied by the minlm:
This bound suggests the measure of association

Chi-sguare

V-square =
[n % min(row=1 column-1)]

This measure, called Cramer V-square, falls betwean 0 and | with larger values represenling stronger ass
V-square=Chi-sguare/n is also called Phi-square. and it is [dentical 1o the sgquars of the Psarson correlatio
asslaning numeric scores to the rows and columns. Cramer's V-square Is a simple measure, It cannot be &
prabability or odds. however, so it is dificult to interpret its absolute magnitude, It is not obvious how to intery,
V-square for the dumping severity data, Hence Cramer’s V-square 1s mainly useful for cornparing strength:
the same dimensions, In other wmds tis mora uselul lor describing relative strenglhs ol assucla(lon than

t h diff | their chi I L ble. bul their V-squaie v:

" 19 2.4: Association Y %-$

D C—R, Somer’s D R—C, Pearson Correlation Coefficient, Spearman Correlation Coef-
ficient, Odds-ratio®] Th(3 v} #}A 3+ W -8-2 Agresti(1984, 1990, 1996), Christensen(1990),
Fienberg(1980) ¢} Plackett(1981)2 #-33}7] nFgtc}). 23 2.4% Association U =-Fof A
AF-&2}7F Cramer’s VE A€ et 74 -2 &3 Fajo|r}

2.5. Mosalc 18 1

Hartigan®} Kleiner(1981)% #&3% o] 7} 18] =4E FATHA S HAow FA
ZFe) 73S A OPo}CﬁE} Freindly (1992, 1994)= =&} =
S7e daazon, Haad 43 249 199 Ho] olgw T A

JE.

T
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ttlo

)

4>

r>~ .

T oot

fo

D

E {

T
e T

32
= e B

2 7AHoR Tetd & givke B S R A 2 B (sile)e) @A o 5]

& x29) 7t Qo) AFere BAS 2AE neioed 443 NFE A wAY 2L A
SRk FEE A zHol At AR o]y BERE T HFR o Fold M2 oA
2EEE AT BAY 298 AT ASAE Al 28RBS 2Ae) 2
2 95ee 9% ARl T UL sl B 1YL THBORA F HFE

o) =94 AR 2 Hotg 4 otk 29 258 4 2P AE FEE 24 19 9%
2] AFEAL7E A E G Soft 49} Brand WSeo] 3 mAe] 23] &2 Avfolth. ¢
Zol 732 gAY g Wit 2ol LBHS] TPL Soft WS Brand WL
Egolate 71y stolld 18 Bxpejolrt vt BAMAp7F &) @A ghol] thEt mabe] 1
Ae] 1ol et Slol mhe2F 22 (click)ste] B (dragging), 217 67]9) EFL R o 7
ol FAe 2xte] 2y 7 edel 2717t vistdr). ojnf Wskd mAte] TJ”l tig
S, B3 Gof vl &, A v &o] AAZe] WMstE 7] Wl AHAbE Soft ¥ 42} Brand

¢

o
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171.0 167.0

Fosaic of Ubservaton

D

B) ho//

Pearson’s Chi-square 0,393

G-square 0,395
‘Yates Chl-square 0.3
Cramer's V 0
, Garnma a12
Kendall's tau-b 0,008
HIIJ'Q,‘M 12;9@3 Somer’s D CIR 010350
) ; Samer's D RIC 08,0080
: H Pearson Correlation coefficient 0,007
Spearman Correlalion cosfficient 0007
Odds-ratio

O 26 A 229 2
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Soft~Temp
Brand=Use
Brand=Temp
Use=Temp

i~ G2 & D-G2 @ P-value " Value " Show Always

219 2.7: Graphical Models Y55

Mo Egelie $H0R ot d S+ givh £3 29 2,69 Bo] AF§A7} Overlays £
T rEE, 9%dE fRge o 24 Y% A9 @57 SgoldE 1A 3
dAel mAe] TRl AAA et L B&eE 17]e] ARy Fx(22 BYES} o
d 74 odds-ratio B4 Fghe EhtA] 2g)Ee] vhehvth PAR $oAe] male] 18
& B3 AHeAE AEE T a5l 5Y Aoy dehg el "ol A QEAE 47
shobe & g Wb ol 5@ BUel A phe AR BYe] 27)(RF £5)E 27} 4]
7N AY 2 ilﬁﬂﬂﬂﬁﬁﬂhnﬂAQ R EX LR L

H]
)8 T A9 T et Sgeled dE ko] olx HRojof HeAx getd £ gl
o} ol g FA ZLEHJJ/\E 7 mae] 952 B AR A HEE = W\ o
= OME} HZ&ghe] 59 Ac2RE dephd g oA sleA, 7 dEg%
Ax Aol FHol HeAe & 4 7] Wil 23S dgsted ol 88 FH

2.6. GRAPHICAL MODELS 2|

T21¥Z 28 (Graphical Models) 9 =90 Fojx WFH HEs2 FTAH 13
Hzk 23 (A 3 82 Goodman 9} Kruskal(1979), Edwards(1995), Haberman(1974) ¢}
TF4(1995) Fx)FolM Amel e Ao 2YE FS ¢ vk 29 279 A&
99E ARES] RE YA WEAEHES Yo B EPEN

ste] = 2387 29 ([Soft*Brand*Use* Temp)) o] 1% (Association plot) & £
EEA ARG, o AR $ % 0 289)E B4 (A 28l A
PR EERELET R
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 digshe G2 BAFR, A=, p-ghol vehdTh e AR A} sl e At
5 G*F Value(EE P-Value)E AH 3 & dATd M F HE Adeta e 99
o] A4 (Edge)H ol b 22 AAANIR F A5 2} w528 he ¢ SAFU(E
E P-value)o] A Yehbn Aol F Mge] msagigo] AAE 232 o e
g A-A F D-G2e AdEE F A5 wsAgede]l TFHE ABRIH | (P B

Fakd AAR o] GF FAZFke Aololnt. AHEAFT}F o] 21T WAL S H A8 ALE

ated o] A=) AHo] YEH LA S HZFFoA FoldtA] &e F W4 E Remove
HES AREStA A7 st L2854 e R - A tgste Hol AlA S 2 sheaFo
REA T gohe ¢ BAFH, AR=, p-ghol Azt "stdnt o] 2k £ 2y
< WHESPEA AMEALE edgert 2HE 2P AAG DUS’Q] Apolel thate] Blw £48
T e Abga a8 Ao BY g kS vk T3 AFEALE Remove HEE AR
gto] d&o] gl BE YA weaE JT‘?‘?—% st AAG Foll gAY depdya &
AFSHAl Add W &5 AHEete] #of 3 4 w AR FES FUkotAA HA Y Y S 2e
F 3tk 2¥ 2.82 I 27904 A E FE AREI g AR I- N frof (=&l
Ae AN, aga AladdM e wd dd o2 A)SHA Yelhd [Use*Brand] &2 A A g

)
o

320} 23 ([Soft*Brand*Temp][Soft*Use*Temp])of] W&+ J#1 ol

2.7. MobpELLING RIS

268 A E ABIY o2 BEh 4 Y= TN RYE0] Bt edge A A 37
3 21ekeA A4e) 29 AA 4 AT 28 @7l A 7% 28 (Hierarchical
model) S H AF BHL RS 4 Y& PEL AGenA ek 27 290 epte
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o Hlerarcmcal et (1)
“ Hierarchical Sst (2)

== Hierarchical Set (1) »x

Df

Model G-square P~

: [Soft) [Brand] [Use] [Templ;
180 4292 8.0E-4 f;

0177
: [Soh][ErandrUsE][Brand-’F

: [Suft Temp][Eran&vusa][E .

H [Snﬁ«Jemp][BrandstecT:
12, .4 0.7526

* [Soft«Use~Temp] [Brand=U
8.0 565 0.6857

: [Soft~Brand+Use>Temp]
0o 00 10

27 Hi S Se-(2)

I3 29 AA A

AL Inbutret £ ot

== Hierarchical Set (1) «» 7
Maodel Di G-sguare P-vi

: (Suﬁ][Brand][Use][Temp]
42 92

o

: [Soh][TemD][Brand-Use] 3
17.0 22,3 i
: [Suft][Bvandste][Brandﬂ

a

a

: [sgh-Temp][Brangd;Use][E

@

H [Snﬂ-Temp][BrandwUse-Ts g

-~

: [soﬂwUssaTamD] [Brand-Us

@

: [SohrBrand Use'TEmp]
.0

1<

Oy 2.10: BAZ oA 2™
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olok
ob¥

T ©
FA, A%, &Rl

Modelling 45=5-¢] dZe& & EBNA AT 4342 7ol dhal AZT 23 2
AEE AL 2ol AT U 28 ATz 3 ¢ SAYE, L
P38 U3 vk B AFEAE B AT sl e 22 A3 A
2Yoz 7449 AN Jd& AHTa M O}X}-

[Soft][Brand][Use}[Temp],

[Soft][Temp][Brand*Use],

[Soft][Brand*Use][Brand*Temp],

[Soft*Temp][Brand*Use|[Brand*Temp],

[Soft*Temp][Brand*Use*Temp],

[Soft*Use*Temp|[Brand*Use*Temp),

[Soft*Brand*Use* Temp].

ol dF/Me dE | ASRE dstad, AFRAtE Y 2109 o] 9=f9 o8
Zo] ZF 3 HH 3 (1995)0] A teF " H A thH A 19 (Stretched polyhedron plot)” &
Abgete R8s Had 5 3t 239 715173?574]‘3’“01 Fold e A9, 289 F F
AFEE nlete Aol AAN&FolE wibd) o2 Yevn 7&3}‘574]"*0] o] st

A Fe #E 7 Bfo] A5 AFsirte AL ovlsk AA( ]”*%‘4011/‘11‘ o
Ay 2 vebdtt o] g @ Al FER Y AR R E o Y BE 2 folehA &
ong AMA|2gdA s gdetadd)ezZ el gl

[Soft][Temp] [Brand*Use],

[Soft][Brand*Use][Brand*Temp],

[Soft*Temp] [Brand*Use][Brand*Temp],

[Soft*Temp][Brand*Use*Temp],

[Soft*Use*Temp|[Brand*Use*Temp].

5 5.3 ([Soft] [Brand*Use] [Brand*Temp] ¢} [Soft*Temp| [Brand*Use] [Brand*Temp]) <}
ZFo| 7} ol 8HAl A A (Al 2H] of] A = w7t 2 ddye 2 e glA [Soft*Temp| [Brand*Use]
[Brand*Temp] 9} [Soft*Temp] [Brand*Use*Temp|2] G? SA &gk zlol& F-2 314 &
AN 2o e sadd) ez vehga slvy. 222 ARgxbes A 3 i AlF
T2 o] dFgNe] AZEHE FollA [Soft*Temp) [Brand*Use] [Brand*Temp|-S 2
of Roleta we 4 glom, HAY chEA 1Y e HA my o] A&t A A
TE wef ARGAL 2470 9] AT FPeA o Jde] ASEEES AgInE,
AEE P50 g A2 BA A 2-de A2 5 dom 2 7 HAH o
2YE 78 5 Utk

2.8. HeLp IR

Help Ason Mg A28l 4w Hel st A e E ¢ YRR TeaE ey
52 AFHL QUL AEAE o] AELF o] Gohed Alswle] AHERE] BARE ol
FAA A Ao BB ARE BHT 5 ATk €3 WY ARE BAGEY Lo
1S 284 B, BE 29 ATE 27 FAY, AB1gelt ma9 194
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Pearson’s Chi~square statisiic

A statistic often used to test the hypothesis that the row and colurnn variables are independent is the Pearso!
His calculated by summing over all cells the squared residuals divided by the expected frequencies.

&

The calcutated chi-square is compared to the critical points of the theoretical chi-square distibution to Dv%-é
estimate of how likely (or unlikely) thls calculated value is if the twa variables are in fact independent, Since 3]
of the chi-square depends on the number of rows and columns in the lable being examined. you musl know
af freadom far the table. The degreas af freedom can be vewed as the number of celis of a table that can be £
filled when the row and column totals {marglnals) are fixed, For an r x c table. the degress of freedom are (3
since once {r-1) rows and (c~1) columns are filled, frequencies in the remaiming row and column cells mug
marginal totals are maintained,

ff two variables are independent, the prabability that a random sample would result in a chi-square value OIZE
magnitude is less than P-value, This probability Is also known as the nbserved significance level of the tes!
less than 0,05 or 0.01), the hypothesis that the two variables are independent is rejecled,

19 2.11: HELP 9 =%

B AR AR, AnEW 5L Ba P Ynit 4] Hol2 & U 2 2112 Help 9%
oA ALEATL Tol el X2 FATE AT A o] 28 Av2A ALEAE Hoje]
X2 EAG T AT WG Brtoh)e} Mojad X2 BAFL 2 FuEAel B
FARE 3¢ % Ak

=
sl B2 T o]0l JAVAS) 544 RS B8] Folhx] ¥n SERAA Ba =
eohe Halo] YA, Wrie 371 e $A A7 E 7Y Best 9o BE B
W72 FASNRG SR o] Azmle m2awe 3017 ofx Ao, 9 BES

7 SlE ol| 7159 AREANE 47 A8 E + ke g0l Uk 53, 712 e
57 HAA NN AFHD YA St 2AY aPelt AB1Y am FAY oA 3
Be 54 29N an TAsC] AR 222 BEE 4390 A2 RIL 2L S
A= s B FAGo WY ABEH BT AU o] YE Lk ALgAY
= 798 A2 Hlp AE52 59 833 Ang ol dated A4 #5253
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Categorical Data Analysis System in the internet *

Chong Sun Hong? Donguk Kim?» Min Gweon Oh®

ABSTRACT

A categorical data analysis system in the World Wide Web is proposed with an easy-
to-use environment. This system is composed of four components. First, this system
presents several graphical displays for Exploratory Data Analysis for categorical data.
Second, it provides some measures of association including dynamic graphics for mosaic
plots of Hartigan and Kleiner (1981) and Friendly (1994). Dynamic graphics for mosaic
plots give some useful informations. Third, this system can analyze categorical data with
loglinear models. So we can select the best fitted loglinear model interactively.
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