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TID Items

Bread, Milk

Bread, Diaper, Beer, Eggs
Milk, Diaper, Beer, Coke
Bread, Milk, Diaper, Beer
Bread, Milk, Diaper, Coke
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O 1 -dd
» SFL}O|AO| SR T 1 Bread, Milk
= 0Of: {Milk, Bread, Diaper} 2 Bread, Diaper, Beer, Eggs
s k- T hdtemset. | 7| St =S 0| LHE = 3 Milk, Diaper, Beer, Coke
XI5}
== 4 Bread, Milk, Diaper, Beer
= X|X| = Z=Support county5) 5 Bread, Milk, Diaper, Coke
- gy s e

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis) Eﬂ suanlab



Io'l o I : g .T'I:|- .H. El Association Rule

s O3} e K| Association Rule

—_ — 1

» X YHEHAIO|SI=X |

=5

= Of[X|: {Milk, Diaper} — {Beer}
. _ﬁLj;! .ITCL§ 7} I_-Il = Rule Evaluation Metrics

n K| X| &= Support (s); Xty EEE

o
MOl H|Z

. A|E|EConﬁdence(C) X7|--_1TJ_-'<'>I;IEI_ E?—_HX ﬁO‘”A‘I Y
Of A= &=0| LtEfLE Bl 578

AT O™

Ok

4, 07| M XY=

HLotor= EfM

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)

TID Iltems

Bread, Milk

Bread, Diaper, Beer, Eggs
Milk, Diaper, Beer, Coke
Bread, Milk, Diaper, Beer
Bread, Milk, Diaper, Coke

g | WO DN -

Off &l
{Milk, Diaper} = {Beer}

o(Milk, Diaper, Beer) 2

===04
|T| 5

S =

o(Milk, Diaper, Beer) 2

= 0.67
o(Milk, Diaper)

cC =

“suanlab



« EHM TS TILFOI Of, AT K
5= 2

= support > minsup A 4
= confidence 2 minconf 21 4|4

n _'?_Xl- = EH Ol X ALBrute-force approach.
. HsthRE QT A Lt
. 2H 0] Cheh R|X| £0 A2 S A

u minsupgl' minc()nf ?:! 7:” a )I[O'” EE'%" O|_|'E| -F||-x| *ﬁFX-” — 7:”AI_|' %XlComputationa]ly prohibitive

—

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)

“suanlab

8



N N mw_zh h__u.ﬁm.ﬁ_E _._a_“._
1 1
e
|~
FT Kl
or ¥ k( i3
T, n N
B0 & K AL 8
) X I
OF <+xr = + o
HorE = % 7 @
Ol +
ol ol m=. N Q
~ RD B T
o m_._r_| ._LO|._ < = - o
= 200 Jjo I o or
= Ko ~ A< Il ol

~

T
n
n
n

9

“suanlab

4] (Association Analysis)

- OJo]E| X 2|(Data Preprocessing) - 09



0to| ! 12 7%

« & O A TID  Items
= {Milk,Diaper} — {Beer} (s=0.4, c=0.67) 1 Bread, Milk
" {Milk,Beer} — {Diaper} (s=0.4, c=1.0) 2 Bread, Diaper, Beer, Eggs
* {Diaper,Beer} — {Milk} (s=04, c=0.67) 3 Milk, Diaper, Beer, Coke
" {Beer} — {Milk Diaper} (s=0.4, c=0.67) 4 Bread, Milk, Diaper, Beer
] {Diaper}_){Wk’Beer} (5504, c=05) 5 Bread, Milk, Diaper, Coke
= {Milk} — {Diaper,Beer} (s=0.4, c=0.5)

= _T_IL|-7é|'Observations:
= 20| 2= A2 STt @%ﬂﬂ{Mﬂk Diaper, Beer} 2| O| 2| 2 lbinary partitioning
» 22U M | RE A2 SYH XX =E ZAX[TUCIEMEEE7HE = US

ujo ol

= [3PA, KIX| 2 0F Al

o
|.|-|
o M
-
>
o

= A O] ©
T'__E-l I-_I_ N|\|:|

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis) Ev suanlab



T

I

o

ato| 4 ¢

o DEHA A

0

=X

1

N
=

=2
=

(=1,
o

: support > minsup 2| 2=

H A
o

A

F

o~
o
=

X
=

=2
=

00

H
=

il

Ol A 52 Al2| T A, 017 |A 2} 7

ol
pal
or

100

od
N
70

Kl
=

11

“suanlab

4] (Association Analysis)

- OJo]E| X 2|(Data Preprocessing) - 09






Yrsuanlab 13

- OI0|E{ X 2|(Data Preprocess



[ |
-0
>t

g
-

o
IRA
ry

ws)

2

P

g

~

3

ge

S
5

LSRN S
 TO|E{HI0|AS AZHS}O] 2t 320 X|X| 214 Al
. DESHOLZ EWMMS O]

Transactions List of
Candidates
ID | ltems
Bread, Milk

Bread, Diaper, Beer, Eggs
Milk, Diaper, Beer, Coke

Bread, Milk, Diaper, Beer
Bread, Milk, Diaper, Coke

- >

g lw(N(F|H

-—Z —>

-— Z—>

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis) Sv suanlab 14



= 7FK[K|7[pruning 7| == AFEOHH M= G4

22| 277 A0 MEENe 27| G

—t

KO

=

=

r

1|

[

foF

Bl

o

“suanlab

4] (Association Analysis)

- OJo]E| X 2|(Data Preprocessing) - 09



o
B

Hd
[

Bl

 Apriori I2|: SFEFISI0| HILS|H QY AL BE HEE 4
« Apriori 12l = T 22 RIX| 3 S40f T2t R
= olo

e

o
=

» SIERBO| XX | s BEERTO| XX & 22 X1ISHK|
n XleEol O|‘E| E_‘-EEantlmonotone EA‘I og OI-E:'X O

L

o
N =

VX,Y (X cY) = s(X) > s(Y)

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)

“suanlab

16



17

Y suanlab

- OI0|E| X 2| (Data Preprocess



Apriori B AW

TID  Items Items (1-itemsets)

1 Bread, Milk ltem Count

2 Beer, Bread, Diaper, Eggs Bread 4

3 Beer, Coke, Diaper, Milk ‘ K:/Ici)lie i

4 Beer, Bread, Diaper, Milk Beer 3

5 Bread, Coke, Diaper, Milk Diaper 4
Eggs 1
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ltem Count | Items (1-itemsets)
Bread 4
Milk 4 ltemset Count Pairs (2-itemsets)
Beer 3 {Bread,Milk}
n A (Coke == Eggs7t Z 2 &
1 {Bread Dlaper} 3 HES HEAS ER 9 3)
{M|Ik Diaper} 3
{Beer,Diaper} 3

X| A K| X| & Minimum Support = 3

Otek o = S| &eto| N2 e H,
6C1 + 6C + 6C3

6+ 15 + 20 = 41
X|X|E 7| I:I|_|- 7|-X|X|7|support—based pruning,

6+6+4=16
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6+ 15+ 20 =41
X|X|E 7| I:I|_|- 7|—X|I|7|support—based pruningl

6+6+4=16

- OI0|E{ X 2| (Data Preprocessing) - 09 A& =

M (Association Analysis)

E
ltem Count | Items (1-itemsets)
Bread 4
Milk 4 ltemset Count Pairs (2-itemsets)
Beer 3 {Bread,Milk}
n A (Coke == Eggs7t Z 2 &
1 {Bread Dlaper} 3 HES HEAS ER 9 3)
{M|Ik Diaper} 3
{Beer,Diaper} 3
_7|<_|_J|\_ X| X|5Minimum Support = 3
N Triplets (3-itemsets)
atof @ = &9 Fgto| na g H, —
6C1 + 6Cy + G5 {Beer, Diaper, Milk}
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Bread, Diaper, Milk
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{M|Ik Diaper}
{Beer,Diaper}

{Milk,Beer} 2

3
3

N

E
ltem Count | Items (1-itemsets)
Bread 4
Milk 4 ltemset Count Pairs (2-itemsets)
e 3 \y {Bread, Milk} )
{Bread,Beer} 2 (Coke t== Eggs/t Z2t=l
{Bread Diaper} 3 HES HEAS ER 9 3)

Triplets (3-itemsets)

ltemset
{Beer, Diaper, Milk}

Count

Beer,Bread, Diaper
Bread, Diaper, Milk

Beer, Bread, Milk 1
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] 'Z':'Efylfi xiylca“dldatel’f““mg. QLS| B 20|17k F2 8 S 2L, O R
2 JX|X|7
=

s X|X| & A|AbSupport Counting. DBE A ZHS}HO L. O| Zt S | X|X| = AHAt

» S B Xj|7{Candidate Elimination. L., OlA BIESHX| Q= = 2 XA, frequent = =>F, 2l Agt
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S H AH AdCandidate Generation. B XIJ:” EH Ol HFEH Brute-force method
L o O o 1 = H o Hd
Candidate Generation Frequent
ltemset 2-itemset
Beer, Bread, Cola} ltemset
Beer, Bread, Diapers) {Beer, Diapers}
Beer, Bread, Milk} {Bread, Diapers)
ltems Beer, Bread, Eggs} (Bread, Milk)
I Beer, Cola, Diapers} (Diapers. Milk]
tem Beer, Cola, Milk} Candidate sl
Beer Beer, Cola. Eggs) Pruning
Bread Beer, Diapers. Milk} —
C?“‘ Beer, Diapers, Eggs} Broad I[t)gmset ik
Diapers Beer, Milk, Eggs) {Bread, Diapers, Milk)
Milk
Eggs Bread, Cola, Milk}

Bread, Cola, Eggs}

Bread, Diapers. Milk}

Bread, Diapers. Eqggs}

Bread, Milk, Eggs}

Cola, Diapers, Milk}

Cola, Diapers, Eggs}

Cola, Milk, Eggs}

{
{
{
{
{
{
{
{
{
{
{Bread, Cola, Diapers}
{
{
{
{
{
{
{
{
{

Diapers, Milk, Eggs}

Figure 6.6. A brute-force method for generating candidate 3-itemsets.
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_?_E Acgkc"lCandidate Generation, Fk-l and Fl OI'E IEI %|- %H:g

Frequent
2-itemset

ltemset
{Beer, Diapers}
{Bread, Diapers)}
{
{

Bread, Milk}
Diapers, Milk} '
Candidate Generation Cgrn:r:idnag;e
ltemset —
{Beer, Diapers, Bread} _ '
Frequent {Beer, Diapers, Milk} =—p | {Bread, Diapers. Milk}
1-itemset {Bread, Diapers, Milk}
Item {Bread, Milk, Beer}
Beer
Bread
Diapers
Milk

Figure 6.7. Generating and pruning candidate /-itemsets by merging a frequent (i — 1)-itemset with a
frequent item. Note that some of the candidates are unnecessary because their subsets are infrequent.
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_?_E Ac|'>| AC')lCandldate Generation. Fk 1 X Fk - I-H-I

Frequent
2-itemsat

[temset
{Beer, Diapers}
{Bread, Diapers}

{Bread, Milk}
{Diapers, Milk} Candidate Candidate
Generation Pruning
ltemset ltemset
Frequent {Bread, Diapers, Milk} {Bread, Diapers, Milk}
2-itemset
[temset

{Beer, Diapers}
{Bread, Diapers}
{Bread, Milk}
{Diapers, Milk}

Figure 6.8. Generating and pruning candidate k-itemsets by merging pairs of frequent (k— 1)-itemsets.
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FkIXFkl o

« KT (c2) 20| SUB HS F 74O Bl () HBHS W

= {ABC,ABD,ABE,ACD,BCD,BDE,CDE}
= Merge(ABC, ABD) = ABCD
= Merge(ABC, ABE) = ABCE
= Merge(ABD, ABE) = ABDE

» Z0| 2004 Z0| 19| FFAprefixBl 5752 2 (ABD, ACD)= E&IoH| =

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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_'c'>l: H I-" 7—| Candidate Pruning

» F, ={ABC,ABD,ABE,ACD,BCD,BDE,CDE} 2l 3-2- 5 &5t o| &gt

= |, = {ABCD,ABCE,ABDE) O| M 0j| ‘Y=l g 2= Xt 2 HO| gt

« SH JIK|X| 7
= ACER}BCEZ} BIEVSHK| Qfo B 2 ABCE 7HX|X| 7|
= ADEZ} HIYYSIX| fo B 2 ABDE 7HX|X| 7|

« S5 J}X|X|7| &1, = {ABCD)
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F, ={ABC,ABD,ABE,ACD,BCD,BDE,CDE}
Merge(ABC, BCD) = ABCD
Merge(ABD, BDE) = ABDE
Merge(ACD, CDE) = ACDE
Merge(BCD, CDE) = BCDE

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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T

= {ABC,ABD,ABE,ACD,BCD,BDE,CDE}= 2% 3-gt=&loto| &gt
= {ABCD,ABDE,ACDE,BCDE} O| M 0j| M=l 42t =2 &let £ HO| Tgt

« SH JHK|X| 7
= ADE7} BI'HSHX| QY2 B 2 ABDE 7HX|X| 7|
= ACEQ ADEZ| BISHX| ¥ B 2 ACDE 7HA|X|7|
= BCE {20 BCDE 7X|X| 7|

«» 25 JHX|X[7| 2.1, = {ABCD}

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis) Ev suanlab
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Apriori HE|

ltem Count

4
Milk 4
Beer 3

4

1

Items (1-itemsets)

ltemset

Count

N {Bread,Milk}

{Bread,Diaper}
{Milk,Beer}
{Milk,Diaper}
{Beer,Diaper}

X| A K| X| & Minimum Support = 3

3

N

W WS W

IR &eto] D2
6C1 + 6
6+ 15+ 20 =41
|

OF

atop o &

N
+

o
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w

INPN I
6+6+1+13

+
tll_l- 7 |-X| X| 7 | support-based pruning,

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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TID Items
Bread, Milk

Beer, Bread, Diaper, Eggs

Beer, Coke, Diaper, Milk

Beer, Bread, Diaper, Milk

ol B~ Wl N -

Bread, Coke, Diaper, Milk

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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{ Beer, Diaper, Milk}
{ Beer,Bread,Diaper}

{Bread, Diaper, Milk}
{ Beer, Bread, Milk}
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Hlw S5 F0[7| 25, 22 == oA 70| ME
» D= E0| Cholf 2f ERHAMAMAS T Z=St= Chal O SHA| 210 Zetel S Eor =
Transactions Hash Structure
TID |Items
1 Bread, Milk T
2 Bread, Diaper, Beer, Eggs -
N |3 Milk, Diaper, Beer, Coke K
4 Bread, Milk, Diaper, Beer
* 5 Bread, Milk, Diaper, Coke -

Buckets

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis) Eﬁ suanlab 34



X| K| = AH| A of| %

» 40|39 2 2t RIS 157l 7 QICED 7F
:{145),{124},{457},{125}, {458}, {15
o, {136},{234},{567),{345},{356},{357
11689}, {367}, {368}

=« ETHAM (1,2,3,5,6)0| A GOt} B2 &=

—_— -
des AN

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)

Transaction, t

12356

123
125 igg 156 ;gg 256 356
126

Level 3 Subsets of 3 items
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ol Al EC| S A XX = Al

» 40[39| 22 A=A 15707 AT 7HE:

O 1HdHdH-"

(145),(124),{457),{125), {458}, {159}, {136}, 1234}, (567}, (345}, {356, {357}, (689,

(367}, {3 68]
. TQ QA
= GA| 2k
A0 2)= 27]: 2|5 = 20| HEE B2 | Alh 4 (SR B2
SHe A2 e B
— 234
S Al Tt 567
1"%\3’6’9 145 4345 356 367
258 /\ 357 368
! 689
124 175 159
457

458

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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ol Al Ec| S A&t X|X| = At

r

SHAl &= FHSHA| EE|

14,7 3,6,9

2,5,8

145
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Sff Al

S Al ER
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1,4,7 3,6,9
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3,6, EE= 9 S{{Al
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457 | [gog bt
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457] 458

- OIO0|E{ X 2| (Data Preprocessing) - 09 ¥ &4
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ot X|X| = A4t
12356 EzHM
1+/2356 >+1356
12+/356
3+(56
13+/56 —
234
15+16 567
145 136
345| |356 367
357 368
124||195]| 1159 689
457]|458

- OIO0|E| X 2| (Data Preprocessing) - 09 A& =44 (Association Analysis)
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Sl Al &=

1,4,7 3,6,9
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o X|X| &= A| 4t
12356 EHMM
1+/2356 2 +]356
12+[356
3+/56
13+|56 _ —
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15+|6 ] 56 7
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I
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1570 T2 S0 A 11712t EHZHM Of K|
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« (ABCDJ/t Bl ST M, T2 4
ABC —D, ABD—C,  ACD-B,
A —->BCD, B ->ACD, C —>ABD,
AB —»CD, AC—-BD, AD-—>B(C,
BD —-AC, CD —AB,

TOXH, > L-f7F =2 XX = Q7HA

BCD —A,

D —>ABC

BC —-AD,

= |L| =kO|H,2k-27C| 22 A& L->O T >LEF

- OIO0|E{ X 2| (Data Preprocessing) - 09 ¥ &4
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u | H|X ‘I o AIElEO-” = O|-E| -1 .- Eanti-monotone = 2~ A Ol 2 =2
c(ABC —»D)= c(AB»>D)ECt AAHLI &S 5= U S

= O H — 1 O

» L EYE SRR RE MHE 7RI ME| 20| & OHE[- R ELH0| U
= 0: {A,BCD}= g2 4- &= 8202t 71E: «(ABC — D) > ¢(AB — CD) > ¢(A — BCD)

» ME|EE A2 RHSO| U= 52| -2 2ESH0] QHE|- B =
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o
Measure Formula
#
1| ¢ clent P(4.B-_P[AIP(B)
o S R T Ty ey s s
a o TAXE i Br max. 1 Be ) —max, (] —marR I
2 | Goodman-Kruskal’s {A) o (__’) g_n‘;“j (A, )y PB)
. P(4,B)P(AB
3 | Odds ratio {e) 71’23’?1’2&;;3’ R
7 1 i ] 1 — o—1
4 | Yule’s @ P(A,BIP(AB)+P(A,BP(A,B)  otl
’ W P(ABIP(AB) —+/P(ABIP(A,B) _ a—1
i 1/(’F(AJB)P((E)J4_\/;]}()‘4‘(_))P(A(B)) ( )V{_+1
P(4, B+ P(4,8)—P(A)P(B)—P(A)P(B
6 | Kappa (x) 1-P(A)P(B)— P(_)P(_EA
. i 2, P(AiLBy )lﬂswh
7 | Mutual Information (M) | s Ba, 108 PlA— T, P(B;) 158 (BT
8 | J-Measure {.J) max (P(A,B] lﬂg(%?.?l‘;_)] + P{AB) log({ Pfg;) )
P{A|B - P(a|B
P(A, B) log(*{8i3)) + P(AB) log( S22 )
9 | Gini index {G) max (P(A} [P{B|A)? + P(B|A)®] + P(A)[P(B|A)® + P(B|A)?]
—P(B)* — P(B)’,
P(B)[P{A|B)" + P(A|B)"] + P(B)[P(A|B)" + P(A|B)’]
—P(4) - P(4)")
10 | Support {s) P({A,B)
11 | Confidence {c) max{P{B|A), P{A|B))
NP(A,B)L1 NP(4B)41
12 | Laplace {L} max ng(A)j—_; ’ NJE(B)E )
s P(AP(B) P(B)P(A)
13 | Convietion (V) m,il:cA B BiAD)  PiBA)
14 | Interest (I} _L)_P(A);I”(B
15 | cosine (IS) i
+/F(A) P(B)
16 | Piatetsky-Shapiro’s (PS) | P(A,B)— P(A)P(B)
17 | Certainty factor {F') max (P(?LA;E(_;(B) ’ P(?ES;;‘E(A)
18 | Added Value {AV) max{P{B|A) — P{B), P{A|B) — P{A))
. P{A,B)+P(AB) 1—P{AYP(B)—P(AP(B
19 | Collective strength (5) P(A)P(B) L P(A)P(B) X 1—P(A,B)—P(E_)(_l
P{a,B
20 | Jaecard (¢) P(A) +PEB) )P(A B)
21 | Klosgen {K) +/ P{A, BYmax{P{B|A) — P{B), P{A|B) — P(A))
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