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= large/frequent item set

= support
= confidence

i (association rule)

= 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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support( )=3/4
support( )=3/4
support( )=2/4

=3/4

*

= X2>A XUY2A

= X2>2A A>Z X>Z

*

" ABCD AB

conf = support(ABCD) / support(AB)
. conf >= minconf
AB > CD

n . k-itemset: k




k- k-itemset

[bie | [bd ] [cd]

Algorithm Apriori

L={ & ) ]
for(k=2; L, #¢; k++) dobegin
for

te Ddobegin

C =
for  cecCudo ]
c.count ++;
end
end

end

Answer = | JL,;
k

= Join step _— =)
insertinto C, \

select p.item,, p.item,,..., p.item,_,, q.item,_,
fromL,_,asp,L,_,asq
where p.item, = q.item, ..., p.item,_, =q.item,_, , “p.item,_, < q.item, _,

= Prune step |q 5 |

for ceC.do
for ¢ (k-1)- s do

if (s ¢ L) then

C, c

Ly={{123},{124},{134},{135},{234}}
join

{{1234},{1345}}

prune {145} {135}
L3

{1234}

insertinto C,

P select p.item,, pitem,,..., pitem, ,, qitem, ,
join Ly fom L, a8 pL, 254
where p.item, = q.item, .., p.item, , =q.item, , ,(pitem,
(k'l) for ceC,do
for ¢ (k-D)- s do
Lk—l if (s & L,,) then

c, ¢




‘ Subset ‘ 2

- 1 }
_ L={ ) L=l ) '
- Ck for(k=2; L, #¢; k++) dobegin | ] for(kzcz. L %_a),»k++()Ldo)vhegm
C, = apriori-gen(L,,); c =_apriori-gen Sah
for et < Ddobegin [for sttt te Ddobegin ]
C, =subset(C, t = o
for ¢ e C.do
[ ] for ce C.do "
k CCO\AI’“+;; . c.count ++;
t end » end

end

el
L, = {c eCc.count > minsup} L, = {c eC,c.count > minsup}

end end

O(k) Answer = |JL; Answer = L;JLk;
| ]

O(max(k,size(t))

TID 60%
1 ACD 75%
Trans-I1D Iltems 2 BCE
1 ACD 3 ABCE
z BCE 4 BE {BCEL{AC} 60%
- - 5 ABCE {BCL{CE}L{A} 60%
5 ABCE X =>Y {BE},{B},{C}{E} 80%
(X =>Y) =support(X UY)/ support(X)
(X =>Y) = support(X uY)
{BC}=>{E} :
= support({BCE}) = 60%
= support({BCE})/support({BC}) = 100%
| minsup = 40%
TID 60%
1 ACD 75% Database D itemset|sup. L. [itemset[sup.
2 BCE TID| Items C, ?é% i {A} 3
3 ABCE s Tsce] D (c | 4 % .
4 BE {BCE},{AC} 60% 3 [ABCE Oy | 1 {E} a
5 ABCE {BC}{CE}{A} 60% 4| BE o —ELla —— ?
{BEL{BL{C}.{E} 80% L5 ABCE : It({E?;}et S;p Scan DC2 {AB}
(BC} =>(E} | 100% ’ “?mS}et Sup {AC} | 3 {AC}
{BE} =>{C} 75% (X =>Y) = support(X U Y) (e {AE} | 2 {AE}
CaE Tue ooy el el oa
(C} =>(BE} 25% = support(X v Y)/ support(X) Bc} | 3 (cE | 3 {CE}
{E} =>{BC} 75% {BE} | 4
{CE} | 3




mu’]sup = 40% itemset |sup.
2
Datab"flse D %g% 3 itemset |sup.
itemset| sup TID |items {C} 3 | Remove {A} 2
Database D =2 g re D D 1 {B} 3
{AC} | 3 200 |BCE Scan D {D}

TID| Items {AE} | 2 e — {E 3 {C} 3
1| ACD {BC} | 3 300 |[A B C E| T {E} 3
{BE} | 4 400 B E emset|sup

2 |BCE {CE} | 3 c L {AB} | 1 _
3 [ABCE - 3 3 itemset | sup {AC} | 2 itemset
4 BE itemset itemset| sup itemset| sup {AC} | 2 Remove AE | 1 Scan D {A B]
5 [ABCE Aty {ABC}| 2 {ABC}| 2 BC}| 2 BC| 2 {AC}
{ABE} | gcan D [{ABE}] 2 {ABE}| 2 (CE} | 3 {BE} | 3 {AE}
{ACE} | == [{ACE}| 2 {ACE}| 2 BE | 2 {CE} | 2 {BC}
{BeE} {BCE}| 3 {BCE}| 3 itemset|sup {BE}
CE
L Cs C {ABC] (ABC} 1 {CE}
. _ - {ACE} Scan D Remove
itemset|sup| |itemset|sup| gecanp litemset e E— {ACE} 1 | . |itemset|sup
{ABCE} 2 | [{ABCE} 2 {ABCE} {BCE}| 2 {BCE}| 2
| Apriori — 3 | Apriori — 4
D Eemset sup. L. [itemset_[sup. D Eemset sup. L. [itemset [sup.
TID_|ltems C.| A 3 1 (A 3 TID_|ltems C.| A 2 1 (A D)
100 [ACD B} 3 || & 3 100 [ACE B} 3 || & 3
200 [BCE |SC@nD| (q | 3 EC;; 3 200 |BCE |SC@anD| (q | 3 EC;; 3
300 |ABCE {D} 1 (E) 3 300 [ABC {D} 1 (E) >
400 |ABE {E} 3 400 |BE {E} 2
C, [itemset [sup C, [itemset . C; [itemset sup C, litemset
C, Ditemeet @B | 2 Scan D (A B} L, |itemset sup @B [ 1] ScanD [ iaB
(ABC} e | 2 {AC} {AC}| 2 ac | 2 {AC}
—| aE} | 2 {AE} {BC} |2 |— | {AE} | O {AE}
{ABE} @B | 2 {8C} {(BE} | 2 B¢ | 2 {8C}
{ACE} (BE} | 3 Ly {BE} BE | 2 {BE}
{BCE} {CE} | 2 itemset | sup | LICE} fcE} | 1 {CE}
Scan D {ABE}| 2
{BCE}| 2
. " 1: (Agrawal & Yu, PODS98)
° = 5000
o « 3000
. 3750
« 2000
- . = [40%, 66.7%]
75%
66.7%
. = [20%, 33.3%]
o
; and/or basketball |not basketball |sum(row)
° ( 0o B0 o 20 [Gereal 2000 1750 3750
) 0_2:%‘0333:% not cereal 1000 250 1250
sum(col.) 3000 2000 5000




‘ . corr

. 2 P(AAB)
: COIT 4 s =57 A DIRY
= XY ( ) " FAsTP(AP(B)
. X Z (
X 7 = AA) AB) A B
A B AAB)=FB)*AA)
. A B
A B
Rule | Support | Confidence EE 8 88 T e =
X,Z 37.50% 0.9
X Y| 25% 50% 1Z|0] 1[1]1]1 Y.z 12.50% 057
X Z| 37.50% 75%
basketball |not basketball |sum(row)
cereal 2000 1750| 3750
not cereal 1000 250 1250
sum(col.) 3000 2000( 5000
B C -
AB)=0.6 A)=0.75 A)=0.25 AB C=0.4 AB ()=0.2
P(BAC) 0.4 0.4
40% T% = = * ==
B=C140%, B6.796]  coMMe = b Bypicy ~0.6:0.75 ~ 0.45
B=C[20%, 33.3%]  corrg; = P(BAC) _ 02 02

P(B)P(C) 0.6%<0.25 0.15




