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Fogo: FINAANHE, HlAF =, W vlolE, do HuAFHE, AB4 o

2ol BE7eo] g5 2R A A dlo]E (big data)7} =7HEFE ohvzt AL A Rke]l A A
Zu)e] #AdFor BAeta glon, oo AL 7Hsdt tlo|E vto|d (data mining) 7|&o] FERE
I itk (Park, 2013a). dlo]g] ulo]d2 A3 379 dlo|EjM|o] A2 RE L&A YA 942 sjdo]
U EE AAF SR BASHE B4 RO AU B4, olg A £F, ASR7IRY N, A
71894, 21 oS T Zo| oA FESsHA &&= gtk (Jin 5, 2011). AHA F3
(association rule), SJAFAA U (decision tree), 53} (clustering), A4 4] (link analysis), 217
W23 (neural network) 5 o2 7}A] dlo|¥ ulo]d 7|19 FollA AF F2H2 A= (support), Al
F = (confidence), FA=T (lift) 5 Tu|= =55 (interestingness measures)ol 23] H&3| 4%
se Qe W7} 71 2E Ao sl Holelulolso] ERH o] i FEE o BUAE BAlaE
o 853 o} (Park, 2012). o] 7|3} #HH H 2] AFZE Lavrac 5 (1999), Hilderman}
Hamilton (2000), Liu % (2000), Berzal 5 (2001), Ahn3} Kim (2003), McNicholas 5 (2008), Kuo
(2009), Jin 5 (2011), 28] 3 Park (2011a, 2011b, 2012, 2013a, 2013b, 2014a, 2014b, 2014c) S-o] )
t}.
AFA F 22 urake whel Fe] A#A F 3 (positive association rule), 22 A& 712 (negative
association rule), 22|17 9] @A F3 (inverse association rule) o] U} %ol A
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gt ~ =2 pu E]—\__ H ‘o’] 0131 'ELZ]I‘\OT
7 F=o] WS god UE FBE WA etk FHS Fohie Aolth U 29 A
W FHL A FHE DANYL FF F22 0P she whde] g9 ABy FHL Fohm A
A7 = % % = AT 7Fsa Bt (Hwang? Kim,

4 = =
4 FAE T 2= Aol uiEAEti & 4= k. ol & Y3 B wEolAe IR okl A
8573 9 WUHS (sensitivity), S°]% (specificity), Y= (false positive), 18|31 SAA=
(false negative) & 1183t # N2 AIZ] = (balanced comparative confidence) & Al Vst A} gt} &=
3} Piatetsky-Shapiro (1991)7} A|$}3 % 257} 7tA ok & 2 AES AASE T A S Tato] A
ot 59 84S 1FstaA} st

2. YA %

o AL Park (2013a) A%k PHAAAZ ThET} 22 2 x 2 $BE
A 23y A ARES Beks 7120 891 9t 34 37}
=, JPYE, T2)1 SHEE ABh oA Xt AYRT

o}.

Table 2.1 2 X 2 contingency table by proportions

Total
1

x a b a+b
0 c d c+d
Total a+c b+d n
a

UAE : Sen(X = Y) = P(Y|X) = o
d

Eol% : Spe(X = Y)=PY|X) = a
_ (&

A= Fp(X = ¥) = P(Y|X) = —
_ b

22324 A2 (screening test) F2 93} ool A9 27] ArtelLt $xje] FUAA oIR8 B
Yok FROE v A A8 Uk (Kim, 2002). 53] 95 Rl Al @
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0N

3¢ & Atk & =TddAe thadl Ad 2ol AdEFE 123 g JHAAFHEES Atst

CC(X =Y)P(Y|X)+ICC(X = Y)P(Y|X)
P(Y|X) + P(Y|X)
[P(Y]X) - P(Y|X)] + [P(Y|X) — P(Y|X)]
P(Y|X)+ P(Y|X)

BCC(X =Y)=

A7 CO(X = V)& ICC(X = V)« 242 w2 AIFE % (comparative confidence) 2} 2] W] AIF
= (inversely comparative confidence)& 1]t} (Kuo, 2009; Park, 2013a).

P(Y|X) - P(Y|X)
CC(X=Y) PR
_ P(Y|X) - P(V|X)
ICC(X=Y)= PIIX)

BCC(X = Y)e°l i3l Piatetsky-Shapiro7} A|¢Fst Fu|& S59] A 712 2719 $FRE dojr
7] 9181 WA BCC(X = Y)E P(Y)oll &3k A o7 Helstd vk Lt

P(XY)[1-P(X)]+ P(X)[1 - P(X)—PY)+ P(XY)]

BCC(X =Y)=

o Mgl BAk= P(Y)7H Z74g
(X = V)& P()7k S7kl o 4 2
o] JozRe P(XY)7t /b5 Tﬂ% %7}6}1 e gas] o
2 % WA 2AL BEIT nAo s P(XY) = P(X
Ao 2AL BEFHE AL & 5 Uk

EEE P(Y)7F 3748w 7182 s BCC
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2 FolNE olAlE Bt AETe UE, Sol%, HPE, 22T AT ol Wl
WA, ool HEAsE, 22w F YN A o] Wl S BATIA Bk o|F 9
Park (2011b)¢} §-ALSE o] 712 BERE B854k gt} WA Table 3.1014+& A4 =044
42 1009, = X HAHT = 30, T8y 8 Y] BT E s0Hog gy = X9}
o BABANE (X =1,Y =1)& aB o2 alom, a7t AT 5 9l W9E 0 < a <3000}

9

39=.Lrlm

>~<

Table 3.1 Simulation data (1)

Y
Total
1 0
1 a 30 —a 30
X
0 50 —a a+ 20 70
Total 50 50 100

Table 3.12F2E agtell izl £ =& Ledts IdETEF HaZAF 5, F9 vl s, 281
FEN TN ES A4S Table 3.29} 2tk o71H b=n(X = 1,Y =0), c = n(X = 0,Y = 1),

>
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=n(X =0,Y = 0)= 9u|dith o] #ollA Hs npe} o] FAMIANE gt SAHIAYRE a7}
7Fetal, B AR bk c7h ool wet = Solse Sk i, AFAES} AR
Zasta vk ofol whek vlwAlE =, o HuAFE, I8 g AR = BF SR8 9

o= vEpgTh WES] Fhel A= %kit} 2 Aol naAF s go] Foz vehd

I |2AF 2] gho] SO0 Yyt Sol=9
bl o= Uehd Hhdel] Sl ghol 9l
2 Uehgith HuAlF =k 4o HluilE =

7HAH, o5 F kel w3 Apolle 73]
= : AR A B PP = 3}%’4%* =of gl o
s Hlﬂﬁﬂ_‘i&} A9} HRAR £ THEF ol BR o5 F SEf Abo]o] fA sk FoE e

Table 3.2 Comparison of CC, ICC and BCC' by simulation data (1)

b c d Sen Fp Spe Fn cc cc BCC
29 49 21 0.033 0.700 0.300 0.967 -0.952 -0.690 -0.800
28 48 22 0.067 0.686 0.314 0.933 -0.903 -0.663 -0.765
27 47 23 0.100 0.671 0.329 0.900 -0.851 -0.635 -0.727
26 46 24 0.133 0.657 0.343 0.867 -0.797 -0.604 -0.688
45 25 0.167 0.643 0.357 0.833 -0.741 -0.571 -0.645
24 44 26 0.200 0.629 0.371 0.800 -0.682 -0.536 -0.600
23 43 27 0.233 0.614 0.386 0.767 -0.620 -0.497 -0.552
22 42 28 0.267 0.600 0.400 0.733 -0.556 -0.455 -0.500
21 41 29 0.300 0.586 0.414 0.700 -0.488 -0.408 -0.444

)
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10 20 40 30 0.333 0.571 0429 0.667 -0.417 -0.357 -0.385
11 19 39 31 0.367 0.557 0443 0.633 -0.342 -0.301 -0.320
12 18 38 32 0.400 0.543 0457 0.600 -0.263 -0.238 -0.250
13 17 37 33 0433 0.529 0471 0.567 -0.180 -0.168 -0.174
14 16 36 34 0.467 0.514 0486 0.533 -0.093 -0.089 -0.091
15 15 35 35 0.500 0.500 0.500 0.500 0.000 0.000  0.000
16 14 34 36 0.533 0486 0.514 0.467 0.098 0.102  0.100
17 13 33 37 0.567 0471 0.529 0.433 0.202 0.220 0.211
18 12 32 38 0.600 0.457 0.543 0.400 0.313 0.357 0.333
19 11 31 39 0.633 0.443 0.557 0.367 0.430 0.519 0471
20 10 30 40 0.667 0.429 0.571 0.333 0556  0.714  0.625
219 29 41 0700 0414 0.586 0.300 0.690 0.952  0.800
22 8 28 42 0.733 0400 0.600 0.267 0.833  1.250 1.000
23 7 27 43 0767 0.386 0.614 0.233 0.988 1.633 1.231
24 6 26 44 0.800 0.371 0.629 0.200 1.154  2.143 1.500
25 5 25 45 0833 0.357 0.643 0.167 1333 2.857 1.818
26 4 24 46 0867 0.343 0.657 0.133 1528  3.929  2.200
27 3 23 47 0900 0.329 0.671 0.100 1.739 5.714  2.667
28 2 22 48 0933 0.314 0.686 0.067 1970 9.286  3.250
29 1 21 49 0.967 0.300 0.700 0.033 2.222  20.000  4.000

Ol £ o TAAoE A7 Al a =7, b=23, c=43,d =279 AL a =19, b=11, ¢ = 31,
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d =399 A5 uasEE Axe] Aol vEe} Solw 7t 747} 0.2333) 0,386, A FH = A5
A=+ ZH7F 0.6149)F 0.7672 et v $x= wigEe} Solx7t 247k 0.6333 0.557, Y=
9} 9Je T 747t 04437 0.3672 LFERA] Wi7E el Eolvl Z7bala 9w e} 9T 7H
4dke Ao Uepgth =3 vmAFEEE 2zt —0.6203 0.430, %‘9} Hl WA == 242 —0.4975%
0.519, 283 P wAR EE 2+7F —0.5529) 04712 UYeEhGA] UgE7F S718ka S =TT A

Soe Wads R S/ A0 Lokt Solwst 3490 4SS dasne 9o v
AFE oA S5 Aow etk oleld dfe wuadH s} A% Aeels 29 glow
Uhehd whuo] S0 Aol el oz vekon, 2t 39 WaAH we o] WA E A
ool 9t g ASHL Yk Wby FYNTA L o) AR F7h /1ES T Rl A P

o

o £
A7y B2} 712 A9 Awy Bk AES 25 S2en & 4 A
o[flo = Table 3.39] HYHE ol§3te] ¥ FE1e] BAXUE cof ghel
9o

2 o8] 7}x] Bl AF TS| Walsl= FAF
o] W= 0 < ¢ < 300t}

Table 3.3 Simulation data (2)

Y

Total
1
1 50 — 20 70
x c +c
c 30 —c¢ 30
Total 50 50 100

Table 33020 cgtel Walepel thel) AREFER vRAE, o vRAE, 2] 0 FYH)a

NF © 2 A AsHE Table 3.49 2th o] FoAE a8} d7} 74, bo} o7} 2718tz wsel &
Ol AL AT, APYES} ALAEE ST Uk olo] weh @A %, o) wmAg
183 7| "I/JE]E‘— BE Zhasks Ao LRt Table 3.200A 8 upxizlz| 2 wizbw o] glhol
PgErT 2 wl@AF £ gro] o ek, ¥ZEe] o] SPAERTE B Ao v
FAHEE 59 3k 7k Bolxe gho] SIgAERT W J9 WA E G Fow Ve
& b Solxe] gto] HeAEHT Ze A9l Ao vadsEE 29 e 7T o] BojA
= Hld |RAFEE o] ZFS 7AW, o]E T Fho] SolH
FAFEZY ZFY T = ol F &x9 ZL gHT}
A = o AANGHA LolR 7] Y3 a = 37, b = 33,

1

THRNINFHEE 29| goe Yepton], #3n

—4_,]1‘,

=33 2 PR Ekh 2A JERsTh ol e ARk
,d=172 B2 a =27, b=43, ¢ =23, d =72 ALE vAHRH AR L= UHE

Eo|x 7} Zzt 52958r 0,567, YUHAHE} YT 27} 04337} 0.4712 VERDG B A=
vtz o} Eolx 7} 27} 0.3863) 0.233, Y ST} YIS 247t 0.7677 0.614% JERIA 917 =
9} Eolxe= 47 gadhe v JINES AR 4 SUkeke Ao Yeigth =3 uja
AP = Az} Bxpe] AL 247 0.2203 —0.497, 9] ¥ ZAF == z+7} 0.2028F —0.620, 181
TFNNRAFHEE 22 0.2113 —0.5522 VERA RIRETL Zadta I =T SRR v Al
B EE Ay, SolErt Aty YSAEY SRR 9o R ERE FAsE Aoz e
wrh metA] FPR A R AR Ffolls o g UERd whe 321e] Aol o2 UEL
o, 7} 99 AR =} A nuAR =] Jled e A Ytk E o2 EYANE bol F
Al ] A = dof] i3] oI 7HA] AdE EEET WA 5] WHslehe YA AN E ke 9
oA =28 Axel FAE S A4S = ATh
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Table 3.4 Comparison of CC, ICC and BCC by simulation data (2)

a b c d Sen Fp Spe Fn cc cc BCC
49 21 1 29 0.700 0.033 0.967 0.300 20.000 2.222  4.000
48 22 2 28 0.68 0.067 0.933 0.314 9.286 1.970  3.250
47 23 3 27 0.671 0.100 0.900 0.329 5.714 1.739 2.667
46 24 4 26 0.657 0.133 0.867 0.343  3.929 1.528  2.200
45 25 5 25 0.643 0.167 0.833 0.357 2.857 1.333  1.818
44 26 6 24 0.629 0.200 0.800 0.371 2.143 1.154 1.500
43 27 7 23 0614 0.233 0.767 0.38 1.633 0.988 1.231
42 28 8 22 0.600 0.267 0.733 0.400 1.250 0.833 1.000
41 29 9 21 0.586 0.300 0.700 0.414 0.952 0.690  0.800
40 30 10 20 0.571 0.333 0.667 0429 0.714 0.556  0.625
39 31 11 19 0.557 0.367 0.633 0.443 0.519 0.430 0.471
38 32 12 18 0.543 0.400 0.600 0.457 0.357 0.313 0.333
37 33 13 17 0.529 0433 0.567 0.471 0.220 0.202 0.211
36 34 14 16 0.514 0.467 0.533 0.486 0.102 0.098 0.100
35 35 15 15 0.500 0.500 0.500 0.500 0.000 0.000 0.000
34 36 16 14 0.486 0.533 0.467 0.514 -0.089 -0.093 -0.091
33 37 17 13 0471 0567 0.433 0.529 -0.168 -0.180 -0.174
32 38 18 12 0.457 0.600 0.400 0.543 -0.238 -0.263 -0.250
31 39 19 11 0443 0.633 0.367 0.557 -0.301 -0.342 -0.320
30 40 20 10 0.429 0.667 0.333 0.571 -0.357 -0.417 -0.385
29 41 21 9 0414 0.700 0.300 0.586 -0.408 -0.488 -0.444
28 42 22 8 0400 0.733 0.267 0.600 -0.455 -0.556 -0.500
27 43 23 7 038 0.767 0.233 0.614 -0.497 -0.620 -0.552
26 44 24 6 0.371 0.800 0.200 0.629 -0.536 -0.682 -0.600
25 45 25 5 0357 0.833 0.167 0.643 -0.571 -0.741 -0.645
24 46 26 4 0.343 0.867 0.133 0.657 -0.604 -0.797 -0.688
23 47 27 3 0.329 0.900 0.100 0.671 -0.635 -0.851 -0.727
22 48 28 2 0314 0.933 0.067 0.686 -0.663 -0.903 -0.765
21 49 29 1 0.300 0.967 0.033 0.700 -0.690 -0.952 -0.800
20 50 30 0 0.286 1.000 0.000 0.714 -0.714 -1.000 -0.833

4.
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OBt gastn AP JSARE FAFEE o MTAHEEL BE gashe Aoz vehy
th EG WEA RS g MAEs JPYEET 2 APolt FOR L whe] BT} 9%
grun e Aot 39 o tehdrh go) MaAF R Aol Solwr} AR RT 2
Aol o) groz Uehd wE] Soxt AeARHT B2 Aot S9) o vedth @
P WA S HEAR £ 9 LA £} PGS AL APolE e e AN, o F F
gol 291 Aol So= gt olefd YA =L APYE AR hat vmAE
=9} olo) waAgEe] AERwolng 22 AvA 7} /1EE el Arjel A Fo] Avy %7} 7]
2% g9 ARy 7} 712 T S50k T £ Aok mebd 4B 722 F7k 1E BRI
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Abstract

By Wikipedia, big data is a broad term for data sets so large or complex that tradi-
tional data processing applications are inadequate. Data mining is the computational
process of discovering patterns in huge data sets involving methods at the intersection
of association rule, decision tree, clustering, artificial intelligence, machine learning.
Association rule is a well researched method for discovering interesting relationships
between itemsets in huge databases and has been applied in various fields. There are
positive, negative, and inverse association rules according to the direction of associa-
tion. If you want to set the evaluation criteria of association rule, it may be desirable to
consider three types of association rules at the same time. To this end, we proposed a
balanced comparative confidence considering sensitivity, specificity, false positive, and
false negative, checked the conditions for association threshold by Piatetsky-Shapiro,
and compared it with comparative confidence and inversely comparative confidence

through a few experiments.

Keywords: Association rule, balanced comparative confidence, big data, comparative

confidence, inversely comparative confidence.
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