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Abstract

One of the well-studied problems in data mining is the search for
association rules. Association rules are useful for determining correlations
between attributes of a relation and have applications in marketing,
financial and retail sectors. There are three criteria of association rule;
support, confidence, lift. The goal of association rule mining is to find all
the rules with support and confidence exceeding some user specified
thresholds. We can know there is association between two items by the
criteria of association rules. But we can not know the degree of
association between two items. In this paper we examine the relation
between the measures of association and the criteria of association rule
for ordinal data.

Keywords : association rule, confidence, data mining, lift, measure of
association, support

T

1. /\-]i

A

o,

FEZEY] ARG S WHYPStE TR OEA & EE 1 o]Ae g
A} upport) A1 % (confidence), & =(ift)E 7|Hte 2 3lo] wigl A
2l AAE D HA AFE oo on = A S Foldl= HolEutelyd 7]
H ZFo styolt). ATA 7L Agrawal 0(1993)01] o3 A& AMHFYeH 1 F
2 Agrawal 5(1994)¢] & H &5 H3+S ?’-H Shar, WA HIEFE
AR Aegt HA AAEE JHA I HY i FRES AAs e
AprioriTid ¢ig]5<S A¢ksldtt. Park 0(1995>° rﬂolauﬂ o|~E %%EW ey
A7|2 et e g Jfe £ dYgnkS st 1 QoA Wik & H3

i+
#) %

o

|2

=
HH'I lo
Xv‘j”.li

[}

P%L

T ox
m

1) First author : Professor, Department of Statistics, Changwon National University,
Changwon, Gyeongnam, 641-773, Korea
E-mail : hcpark@changwon.ac kr

2) Graduate Student, Department of Statistics, Changwon National University, Changwon,
Gyeongnam, 641-773, Korea



208 Hee Chang Park - Ho Soon Lee

S A A 3= partitioning EaE &S Aersd o™, Toivonen(1996)L FA9= AA
H OEES A3 e R HJEES Ze Fo| I A3E dolguo] a9 A
B8 7MA e = sampling &1 EFS AkeAth. T3 Cheung 5(1996)2

7§A1E dlo] g H|o] o A o] ol HIE gEo R ‘:]r"roiﬁﬂ S el disiA Hel
Ejuo]~ 271 :}AS AJFsl= FUP(fast update) €ad]so] gk A2 &)
Saygin 5(2002)2> EdAH Q& dlo]HE w|A ] gho= tix|A]7]a o ujf 9 ’_‘]/\
AL}t Ho A Ao HAE 2AsAA 1HT F&E [P FE Folve WHS
A k33

sk, 04%%* T el A 7)ol
olgon, AdNkHd A fF
M EE Ao zH, F g
T A= TAE AAEFI =

A AL A Silverstein 5 (1998)el o]l o] F
of F %8 Ao BAWANES neste] A4 w9}

(

= qgte] Al U@ nelE s ekeld WA
e Stk Park 520020 71Ee] AwA FANA Aol
SAR AL G Ha NHEES AN BHAA ATste] sertozy no A
Aol Qg tHel A AEUS ALk 7189 AT sk AR 1 )3
2 Aol @A o gl A
UG N
e ML QgAY o
Hlask Brbssths @A 93
B oATAE NG ARAMY AnFEst Awy Aol B /Fve wAS
ANGoEA BAAe AR olm AEAAE B BHAA F2ste] sopgo
4 no AwAel Auky He By RS ANGA B

o)

FHOZ wol o8 Fa B4 ¥ e
4 ol setd 4 Qo ol grel v
7] PERW ohel ool FREY ABA

E#ri

A
=]
185
-
\:}

2. 94 TF Bt V&

Ay FHe| FrNElE AAE, AR, FIE Fol Yk AAEE F=
% X% 9% A% V) EAD wAT A ugs SJule, 44 Adrs K
G2 4G Vb BA AR Ade £ reld FaTh A%
4

1> J%ﬂ ™

S(X — p)— XY= %ﬁl}iﬂ% ;;M A5 _ pxn 1) 2.1)

_ _ PXO\Y)
C(X = V) =PYIX) =55 (2.2)



Relation for the Measure of Association and the Criteria of Association Rule 209
in Ordinal Database

_PYIX) _ _PXO\Y)
L(X=>Y = 1287%) = PPV (2.3)

P4l gol 1urh =AW T ofolgo] BAG] WAF A sEe] JFHERG U
SuE PR gl 1014 A5l v 9t wuy FHelgn @ F Uk 1
g we way A 23 FAA v JE HAYTFHAS WA AW Fo
24 wol A,

3. ARt Bt 712 ARZEsY B

31 71& 74

% 5 31 , 283 AFdARe FHUl| &
A#dSEote AAE FHsHY] H8] v 22 2x2 £ H(contingency table)E 7}
A5k

o
Y _
[S13
L T "
< L a X,— a X
T Vi— a t—(x;+y)+alxy=t—x;
By Vi YVo=1t—¥ ¢
7 Ao oS AL wEdof it
0 < g < X1
0 <a<y 3.1
(x1+y1)—t < a < X1+y1
<E I>CA ¢ ok, oy & FHE Ho[HMo] A Al oF = lomE, AR
of olv] &dHA Jvkar 7EAF. EF A g ok, oy ol EEA A= A FE
e XeoF YO A 24 NEQd Lo we & A 52 99 <& >3 Zo] ALt
Hol 5dxo A = 9tk Aq7A A FA HE go mE g2 AS ALk AL
A AR AA BAE TR AL A e Fgolnz FA B NEE a
b gofsidth. & AN ok, yy= AN F, IS0 ddgrHors
AAIE 7 gldd AR AEE dBFEE T3 AAAHA dABAH Axe V&S

AX e A .



- Ho Soon Lee

32 NEAE9

Hee Chang Park

210

E7)8 <E 1>9

Sxy=

]
A

N, AA dlelE

Oﬂ]\i Ncr Ndr NX’ Nyy NXY’ 11_"43_7_ N

el

N
TEHE

(3.2)
(3.3)

N = SXY(SXY_]-)/Z - Nc+ Nd + Nx‘l‘ Ny+ NXY
(N.—Np)

N, = ax[t—(x;+y) + al

N, = (x;—a)x(y;— a)

Nx = ax(x;—a) +(y;—a)x[t—(x;+ y)) + a]
Ny = ax(yy—a) +(x;—a)x[t— (x,+v)) + al
Nxy = N — N.— N;, — Nx — Ny

oF

o
)
o

(3.4)

C

N
= VN AN+NVN,+NA+Ny

oF

o)
ayl
o

(3.5)
(3.6)

Nc_Nd

S %l (m—1)/2m]
(Nc_Nd)
(NC+Nd)

Te

min(R, C)°Ith

A7 m



Relation for the Measure of Association and the Criteria of Association Rule 211
in Ordinal Database

33 QBT BANES ABZESHY BA

AWA FHE FE Qete] AAEZe MRS AAsle] wlE B Ao olaA
A A2AAE 9 Az NAEE RE BEes T G2 A9 4S9 o
B rEe 7k Ao wadth gy ogd AR FAS T I AU B
Aol oy $ud 4 glvh of:= AEe] B A, 2T x=yel o
AT x=79 dBA F ol Aol ¢ dA#Aol 24 e Aer] dE5
b w2 =R AE AR AMETE § e dRSme ddA rE <
PN EHe] BAES FHEte] AR FHe BHEAY AEE FAH 7|HS AL
of W} A#H AR H o AR AEZE A et o}

WA, ABA FHS FARAAN L] Ao r YetH 2 (37)3 o] Ao
C=N

S(X=Y)="%
C(X=Y)="% (3.7)
_ta
L(X=Y)=
( Y) P
Aol HrlriEy Aol EFg- a9l A= 2 (3.8)F o] EAF U
_ 2t __2xyr
( i—1 )S(X:>Y) l‘(t—l)
2% 2%y
_ar] ety
= — 3.8
T, (t—l)c(X:>Y) (i—1) (3.8)
2%y 2%y
ety _arlyl
Ki—1) LE=D =700

2l (3.8)0ll A B uvie} o]l AFqfER e HIIEQ] AAE, AFE YT BT
Ao - a9t AE AAE 7HHES & = AT

A o] Hrlr|Ed Adel el bele] #AE A 399 Ho] xHHAL

£S(X=Y) X191

V ity — Dt — 2D V(= yD(tr,— 22

X1

Tp=—

xy, L (X=Y)

\/ (tyl_y%)(txl_x%) - \/(tyl—y%)(txl—x%)

X1Y1

(3.9)



212 Hee Chang Park - Ho Soon Lee

4 B mE Hsh gol ARFH FANEN AAE, AR, FIE B
e & 5 ok
A9t o P F I} AL B9 cshel #BAE A (310)% o] AW

4S(X¢m—%ﬂ

= AC(Xﬁy)—ﬂllL (3.10)

o B csh HY BAE AP o .
AuitHe] A Ea Tw-aTsBe gristel RAE 4 BIDF Lol EAH
.

(FS(X=Y)— x151)
285 (X=Y)2+ (t—2x; — 2y DtS (X=Y) + x1v;
(tx,C(X=Y)—x1v)
261C (X=Y)?+ (t—2x, — 2y)x,C(X=Y) + x3,
(L (X=Y)—x,97)

2 _ _
2xy ’;y L (X=1)? 4 d=20 Zyl)xlylL(X:xY)qulyl

(3.11)

~

A BIDAA B vkl o] A@irHe] HrhrE<l
ZXl-AF o] vkl wiAdY #AE HEe o 5 3
ks

NES AT A AR 1 olgA Aol @A olr] g Any FHOE
ue o]E Fa) BuA oltE veplon B AT A%E B ofn Fwe By
2 Hm QEAY oRE T £ 9 B ohY x—yel ABAR Xz

i d
of Aol mazt Thest 3k 5o BYEA o Fm vherd & vk

o e t=100,x,=45,y,=302% IAYE F, 7}°]



Relation for the Measure of Association and the Criteria of Association Rule 213
in Ordinal Database

<E 2> RO AE¥S 9% 2x2 B x
3k

T L H

X T a 45 - 4 45
L [30-4| 25+g4 55

3t 30 70 100

WA FAMANE, Aw FH BAE, adn dusEe g A

>
ol
g
VA
Fl

<3 3> FAMANE, AR He JrprEd duSE

AR E| S(X=>Y) | CX=>Y) |[LEX=>Y) | g9 4 ° bl BSc el
0 0 0.000 0.000 -0.273 -0.592 -0.540 -1.000
1 0.01 0.022 0.074 -0.253 -0.548 -0.500 -0.960
2 0.02 0.044 0.148 -0.232 -0.504 -0.460 -0.914
3 0.03 0.067 0.222 -0.212 -0.461 -0.420 -0.862
4 0.04 0.089 0.296 -0.192 -0.417 -0.380 -0.804
5 0.05 0.111 0.370 -0.172 -0.373 -0.340 -0.739
6 0.06 0.133 0.444 -0.152 -0.329 -0.300 -0.668
7 0.07 0.156 0.519 -0.131 -0.285 -0.260 -0.592
8 0.08 0.178 0.593 -0.111 -0.241 -0.220 -0.510
9 0.09 0.200 0.667 -0.091 -0.197 -0.180 -0.424
10 0.1 0.222 0.741 -0.071 | -0154 | -0140 | -0.333
11 0.11 0.244 0.815 -0.051 | -0.110 | -0100 | -0.240
12 0.12 0.267 0.889 -0.030 | -0.066 | -0.060 | -0.145
13 0.13 0.289 0.963 -0.010 | -0.022 | -0.020 | -0.048
14 0.14 0.311 1.037 0.010 0.022 0.020 0.048
15 0.15 0.333 1.111 0.030 0.066 0.060 0.143
16 0.16 0.356 1.185 0.051 0.110 0.100 0.235
17 0.17 0.378 1.259 0.071 0.154 0.140 0.325
18 0.18 0.400 1.333 0.091 0.197 0.180 0.410
19 0.19 0.422 1.407 0.111 0.241 0.220 0.490
20 0.2 0.444 1.481 0.131 0.285 0.260 0.565
21 0.21 0.467 1.556 0.152 0.329 0.300 0.635
22 0.22 0.489 1.630 0.172 0.373 0.340 0.698
23 0.23 0.511 1.704 0.192 0.417 0.380 0.755
24 0.24 0.533 1.778 0.212 0.461 0.420 0.806
25 0.25 0.556 1.852 0.232 0.504 0.460 0.852
26 0.26 0.578 1.926 0.253 0.548 0.500 0.892
27 0.27 0.600 2.000 0.273 0.592 0.540 0.926
28 0.28 0.622 2.074 0.293 0.636 0.580 0.955
29 0.29 0.644 2.148 0.313 0.680 0.620 0.980
30 0.3 0.667 2.222 0.333 0.724 0.660 1.000

<E 3>A Wi ek 2ol ¢=100,x,=45,v,=30 & A% ot AT 5 2
A5 kel welE A @D 2o

rr



214 Hee Chang Park - Ho Soon Lee

0<a<30 (4.1)
3 Fo5FE ¢=0.05 A 42(1)=3.84146°1 T, 9o <F 4>eA FolAlH
AR AT FoAF A9 g o WA= A 429 2

a<9.0317, a=17.9683 (4.2)

webd 23 4D 231 42)dAM a= Ae@nt sleHER g7 AT e @2
2 (4.3)% 2o

HABE -
.v.47|>7| = 2.5
o |
15 * S(X=>Y)
LA A C(X=>Y)
Jark AL(X=>Y)
A A
0.5 1 ._._l—l—.".'H—.—.—H—.
A P S IR M
5} L L L
—-0.300 -0.200 -0.100 0.000 0.100 0.200 0.300
Et? a

<29 1> B ast g 3

o:i:!.l-.lq.icl
A o
T E
5L
15 - * S(X=>Y)
aA A C(X=>Y)
Jart A L(X=>Y)
A
A
05 - ._._._._._._.-l-l'""".
...n..’..\A AA"A:v‘vv
U

-0.800 -0.600 -0.400 -0.200  0.000 0.200 0.400 0.600 0.800

Eb? b

<9 2> E$ b} HrbEe &



AL oA A4

Relation for the Measure of Association and the Criteria of Association Rule 215
in Ordinal Database
o1 21 7| _
wp|=2°
2 .
15 ® S(X=>Y)
A X=>Y
AAAA‘ C( )
AA AL(X:>Y)
05 r .....-ll""""
"""”QM
U
-0600 -0400 -0200 0000 0200 0400 0600 0800
Et? ¢
<a¥ 3> Eby et FrrlESe 3
o 2k 7 & _
"o = 25
2 .
15 @ S(X=>Y)
A X=>Y
1AAAA C( )
N ALKX=>Y)
05 - —
voonooooow
U
-1500 -1.000 -0500 0.000 0500 1.000 1500
Ztot
<3y 4> Zmpel Hrbr|Ee] #A
So] TPl A mE uie} go] 7ulel AR el BrvESIe DS A9 s
L B g, B b, B st AuitH B EER Bt A3uAE NS
4 ok F AnitHe BNFEA AAE, A%, FPEt FAEEE AR
559 gro] #utE Asni BE HYAoR FAFL & & Avh a1t vt
o _
=

[RE
o

A9 FHE B EE I olge FEE Aole] BEAS WAL BAss Wy
ofth. T} J]Ee] ATIAE BAAY ol et F Aot o= e
dage] Aol PuE otd + gglon, FB PP AL vlw 2N
A9 2oy B At AEe] Awkd fHelA Agsts Al 74 @7
F3 NG AR ARZEES BAANPORA A8 TFHol UF BAY AEE



216 Hee Chang Park - Ho Soon Lee

ApA o ANSFE FAG, FEAGL] AVAL M BAT 5 YRS G
OB dTE B AL 4 | Ade dmitdel WEd AR, Ak,
PPt FHASE ARSEEY gol PukE AFue wE d¥Hor /9
e Aoty 3k ghvbel At Jrpr|EEd AR AE BAE 7HA
RS ohAR AAE, NHE, ARt FABEE QURE F4ES 4 & 9
O S AT FAlRs NxN 22 x00A e daSmer ddat e Hrhrieae @
Aol tigt A+ Z e sioh

FaEH

1. Agrawal, R., Imielinski, R., Swami, A. (1993). Mining association rules
between sets of items in large databases, Proceedings of the ACM
SIGMOD Conference on Management of Data, Washington, D.C.,
207-216.

2. Agrawal, R., Srikant, R. (1994). Fast algorithms for mining association
rules, Proceedings of the 20th VLDB Conference, Santiago, Chile,
487-499.

3. Cheung, D.W., Han, J., Ng, V., Fu, AW., and Fu, Y. (1996). A Fast
distribution algorithm for mining association rules, Int’s Conference on
Parallel and Distributes Information System, Miami Beach, Florida,
106-114.

4. Park, H.C., and Song, G.M (2002). Statistical Decision making of
Association Threshold in Association Rule Data Mining, Journal of
Korean Data & Information Science Society 2002, 13(2), 115-128.

5. Park, J.S., Chen, M.S., and Philip, S.Y. (1995). An effective hash-based
algorithms for mining association rules, Proceedings of ACM SIGMOD
Conference on Management of Data, 175-186.

6. Saygin, Y., Vassilios, S.V., and Clifton, C. (2002). Using Unknowns to
Prevent Discovery of Association Rules, 2002 Conference on Research
Issues in Data Engineering, 45-54.

7. Silverstein, C., Brin, S., and Motwani, R. (1998). Beyond Market Baskets:
Generalizing Association Rules to Dependence Rules, Data Mining and
Knowledge Discovery, 2, 39-68.

8. Toivonen, H. (1996). Sampling Large Database for Association Rules,
Proceedings of the 22nd VLDB Conference, Mumbai(Bombay), India,
134-145.

[ 20051 149 A, 20051 49 A= ]



