= large/frequent item set
= support
= confidence

(association rule)

I
= R. Agrawal, T. Imielinski, and A. Swami,
Mining Association Rules between Sets
of Items in Large Databases,
SIGMOD Conference 1993: 207-216.

= R. Agrawal and R. Srikant , Fast
Algorithms for Mining Association Rules,
VLDB 1994:487-499.
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{a, b} {c, d}

= {a, b} {c, d}




(query)

90%
90% .
(antecedent): )
(consequent): . A B
(confidence factor): 90%
k
I I
=1 ={i,i5...,i} . -X=2>Y
_ Tcl
. Xcl,Ycl XNY=¢
=« TID -
Confidence  Support

I I
a I = XY confidence
{ } c ,
s D: D X
; {{{ - g 100 c% Y .
3 { " 1. . X>Y support
4 { 3. IS ,
5 { , }-
6 { 3 D 100s% X
7 { . } Y
8 { B




T 1”3 s XD>OA  XUYDA
2 .
?1 s X2>2A A->Z X>Z
support{ P =3 -
support({ Hh=3
support({ . P=2
=3
{ Y4} { }
I
D , n
| |
I
. ABCD AB ] pass
- n
conf = support(ABCD) / support(AB) .
candidates

conf >= minconf
AB > CD

. k-itemset: k




ab,cd

abe] [an] [acd

k- k-itemset
Lab| Lac| [ad] [be][bd][cd]
. k-1
Lallof[ec] [d]
| |
{ad} b 3- {ab,d}, {a,c.d}
4- ab,c, .
| Algorithm Apriori
| |
P ye—[_____ 1] = Join step
f r( ; oy 201Kt dobegm pa k-1
insertinto C,
for te Ddo begln select p.item,, pitem,,..., pitem,_,, gitem,,
C, =subset(C, .t fromL,_,asp,L,,asq
for CT C, do 1 where pitem, =qitem, ,..., pitem_, = qitm_, . “Pitem_, <qitem,
c.count + +,;
end
end = Prune step
L, - { ¢ CJcocount> minsupk—_ ¢ © |
end for ce C.do
_ . for ¢ (k-1)- s do
Answer = LKJLK’ if (s ¢ L) then
c ¢
| |
L;={{123},{124},{134},{135},{234}} CkCLk
Join
{{1234},{1235},{1345}} nestiioc,
jOin L ﬁ)er:le.‘[:E E‘“e:t‘i"‘ pitem,_,, gitem, ,
rune {145} {135} k-1 whsskp.ll(err\‘*kqfnaq ..... pitem_, = qitem,_, ,(PTET,; < GItE,
LS
(k-l) for -c »e C, do
1234 AT
{ } Lyt

C, c




- - L={ IS }
[ ] - Ck (L‘or(k{: 2 le, #¢;k+4) d}ovbsgin [ | for ( k:cz; lz.k,ja;giz;&do)vbegm
fCOkr: apriori-gen(L,,); < bdobegin [mr ettt te Ddobegin ]
-k e | T
t nd c.oount ++; B end
o S: = { ¢ eCJc.count > minsup} o L, = { ¢ eCJc.count = minsup}
- ; = Ut
O(K) L -l
| ]
O(max(k,size(t))
|
TID 60%
1 ACD 75%
Trans-ID Iltems 2 BCE
1 ACD 3 ABCE
2 BCE 4 BE {(BCE}L{AC} 60%
2 BE 2 ABCE {BCL{CEL{A} | 60%
5 ABCE X =Y {BE},{B}.{C}{E} 80%
(X'=>Y) = support(X LY)/ support(X)
(X =>Y) = support(X LY)
{BC} =>{E} :
= support({BCE}) = 60%
= support({BCE})/support({BC}) = 100%
minsup = 40%
TID 60% I
1 ACD 75% Database D itemsetsup.| | [itemset|sup.
2 BCE TID| Items C,| {A 3 A 3
1 |ACD {B} 4 B 4
i AE(E;E 2 [BcE| XD (¢ | 4 Eci 4
{BCE}{AC} 60% 3 |ABCE oy | 1 € | a
5 ABCE {BCLICELA} | 60% alse | AB14 c. [fomss §
0 5 ABCE 2 |itemset| sup >
{BEL{BL{CL{E} | 80% = eSSl D | AB)
{BC} =>{E} 100% lt?mS}et sup {(AC} | 3 | ~— {AC}
{BE} =>{C} 75% =Y)= AB} | 2 {AE} | 2 {AE}
{CE}=>{B} | 100% & _i z)) Spport(XwY) {AC} | 3 {BC} | 3 {BC}
{B} =>{CE} 75% i {AE} | 2 {BE} | 4 {BE}
{C} =>{BE} 75% = SUpport(X v )/ support(X) {8C} | 3 {CE} | 3 {CE}
{E} =>{BC} 75% {BE} | 4
{CE} | 3




m|nsup = 40% itemset |sup.
i Database D %g% g itemset [sup.
itemset|sup TID |items A 2
Database D {AB} | 2 100 |[AC D {g} i Remove %Bi 2
Tio] tems | | 49 | £ zoBce | S0 N |5 T g |3
1 |ACD {8Ch | 3 300 [ABCE| (E} 3
2 Tece| |9 s0lsE remsetlsup
3 [ABCE - i GCs i Ls itemset|sup acy | 2 itemset]
2 BE |teAmBZet itemset| sup itemset| sup {AC} | 2 Remove AE | 1 Scan D {A B]
s AecE oo ool 2] ool B} | 2 EBo | 2 e
{ACE} Sc4ran R {ACE}| 2 {ACE}| 2 {CE} | 3 {BE} | 3 { }
{BE} | 2 {CE} | 2 {B C}
{BCE} {BCE}[ 3 {BCE}[ 3 > {BE}
REC itemset|sup (CE)
L Ca Cy {ABCH 1l cemove
. . . Scan D :
itemset|sup| |itemset|sup| geanp litemset] %’é g g {ACE}| 1 L, |itemset|sup
{ABCE}| 2 {ABCE}| 2 {ABCE} {BCE}| 2 {BCE}| 2
Apriori — 3 | Apriori — 4
! D itemset |sup i ! D itemset |su i
: t t . D. t t .
el TR el THECRE
- B — B
e =2 e e @ | meee | g |
400 |ABE {E} 3 {E 3 400 BE (E} 2 {E 2
C; [itemset Jsup | C, |itemset i . Ca[itemset [sup C, |itemset
Cs [ itemset aB | 2 Scan D {AB} L, {temset|sup aB} | 1 | ScanD {AB}
{aBCy| G2 ne ?; g : acy | 2 na
«— | {AE} 2 3 «~— | {AE} 0
{ABE} BC | 2 BC) {BE} | 2 BC | 2 BC)
{ACE} BE | 3] Ls {BE} BE} | 2 {BE}
{BCE} {CE} | 2 | litemset|sup |LICE} Ce [ 1 {CE}
- P :
Scan D {ABE}| 2
{BCE}| 2
| |
. = 1: (Agrawal & Yu, PODS98)
= 5000
« 3000
. 3750
« 2000
- . = [40%, 66.7%]
75%
66.7%
. = [20%, 33.3%]
o
; and/or basketball |not basketball |sum(row)
e ( 0.4:%,&667:% cereal 2000 1750 3750
) 02-2% 0z- 2% not cereal 1000 250 1250
sum(col.) 3000 2000 5000




. corr

-z = corr =M

= XY ( ) A8 P(A)P(B)

: § Zz ( « AA) AB) A, B
X[|1)1{{L]1]{0|0|0(0 «AB AA™B)=A(B)*A(4)
Y[[1{1]0|0]0|0|0|0 . A B
z[o[1]1]1]1]1]1]1 AB

Rule | Support ConfidenceJ é 1 i (1) é 8 8 8 8 |te;$ez sljz,y;/:n cor

X Yl 25% gy ARARRRRRR - T =

X Z| 37.50% 75% N

basketball |not basketball [sum(row)
cereal 2000 1750 3750
not cereal 1000 250 1250
sum(col.) 3000 2000 5000
B c -
AB=0.6 AC)=0.75 AO)=0.25 AB (=04 AB 0)=0.2
P(BA C) 0.4 0.4

B=C[40%, 66.7%] corrg. = P(BP(C) ~0.6% 0.75 =05

BC[20%, 33.3%] corrye =820 = 02 _o02
“ “P(BP(C) 0.6x 0.25  0.15




