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(Y Hmmm, which items are frequently
purchased together by my customers?,
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confidence = support(X v Y)/support(X)
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X = Y [support, Confidence]

X ={, S5}
Y = {)L*-,’HS)‘-"}

XY = (il gimr ls - S35} = {T1, T3}
Support(X=Y) = 2/8 = 0.25
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Support(x)=8/5=0.62
Confidence = support(X => Y)/support(X)
= (2/8)/(5/8)=2/5=0.40
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L = flarge emses)

For(k=2; L., #¢;k++) dobegin

Ck . aprlori- wn (Lk-l);
&S padss
forall transactionst € D do begin s 4

C, =subset(C,,t
! _( oD CK it 5 2 o SUpPOTt
forall candidates ¢ € C, do m e
c.count ++;
end
end SUPPOrt sl 3l Lt b
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end
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e minimum support s=30%,
minimun confidence c= 60%
Transaction ID Items Purchased
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Candidate 1-itemsets (C1) °
1-itemset Support
J&y 60%
Siged 80%
i 20%
oS Shatas 40%
2SSl 20%
e 20%
Large 1l-itemsets (L1)
J, 60%
sbged 80%
oS Skatas 40%
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Candidate 2-itemsets (C2)

2-itemset Support
{560, Js, o1} 40%
{os sy asas, g, T} 20%
{o5 b sty sUsad} 20%

>

Large 2-itemsets (L2)

2-itemset

Support

{5, Ul T

40%
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* Ji, T P sls (confidence = 66.67%)
* slged P U, U (confidence = 50%)

- * Uy ol sy (confidence = 66.67%)
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e Minimum support count is 2, (s=2/9=22%

TID List of Item_IDs
T100 11,12, 15
T200 12,14
T300 12,13
T400 11,12, 14
T500 11,13

T600 12,13

T700 11,13

T800 11,12, 13,15
T900 11,12,13
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Candidate 1-itemsets (C1) b
1-itemset Support count E : H
{11} 6
{12} 7
{13} 6
{14} 2
{15} 2
Large 1-itemsets (L1)
1-itemset Support count
> 0w ;
{12} 7
{13} 6
{14} 2
{15} 2 ¥
ettt
eoo
Candidate 2-itemsets (C2) | eseo
2-itemset Support count 5:.
{11,123 4
{11, 13} 4
{11,14} 1
{11,15} 2
{12,13} 4 .
2.4} 5 Large 2-itemsets (L2) |
{12,15} 2 2-itemset Support count
{13,14} 0 {11,12} 4
{13,15} 1 (11,13} 4
{14,15} 0 {11,15} 2
{12,13} 4
) 2
{12,15} 2
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Candidate 3-itemsets (€3) | .
3-itemset Support count
{11,12,13} 2
{12, 12,15} 2
| Large 3-itemsets (L3) |
‘ 3-itemset Support count
{11,12,13} 2
{11, 12,15} 2
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end

L, = { ¢ eC/Jc.count > minsup}

L, = {large 1-itemsets}
C, = database D;
For(k=2;L,, #¢;k++) dobegin
C, = apriori-gen (L, ); — 45 535 155 i Sl e G0Ci
C,=
forall entries t € C,, do begin

AprioriTid wi g1

NS o dpuslona by lalh ot 2 b sland]

syraassls syt C 1 ~ gl poylade

#;

) A5 0 bl wpaor bl )
C, = {ceC/J(c—c[k] et.set —of —items

A(c—c[k —1]) e t.set —of —items};
forall candidates ¢ € C, do
c.count ++,

if (C, # ¢)then C, +=<t.TID,C,

Galssgradd & 3,50 8 ol bitemsets

w3

3150 destna [,SUPPOI E

A5 iy JU lssgrse

Loty ansluaty 585 SUPPOIT ol el L

end

end -
Answer = | JL; R
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TID Items Itemset | Support TID | Set-of-itemsets : : .
100 134 n 2 10| (B4 ©
200 235 2} 3 200 {{2}{3}{5}}
300| 1235 3} 3 300 | {{13{2}{3}(5}}
400 25 (5} 3 400 {{2}.{5}}
C2 C"Z LZ
itemset TID Set-of-itemsets Itemset Supporf
{12} 100 | {{13}} {13} 2
{13} 200 | {{23}{25}{35}} (23} 2
{15} 300 |{{12}{13}(15}, (2 5) 3
23} {23}.{25},{35}} 35 >
(25 400 | {{25}}
{3 5} Cs Ls
Cs TID Set-of-itemsets Tremse! | Support
{235) 300 {{235}} i
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Apriori Hybrid s 4951
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Figure G: Lixecution times: Synthetic Data
o0

Statistical-based Measures

e Measures that take into account statistical dependence
P(Y 1X)

P(Y)

P(X,Y)
P(X)P(Y)
PS =P(X,Y)-P(X)P(Y)

P(X,Y)=P(X)P(Y)

VPOOIL-PCOTP(Y )L~ P(Y)]

&l oSl sale s 00l jale dnoms
sl s 4z lg3 oLl

Lift =

Interest =

¢ — coefficien t =
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[ X X ]
Example: Lift/Interest sess
Coffee | Coffee
Tea 15 5 20
Tea 75 5 80
90 10 100
Association Rule: Tea — Coffee
Confidence= P(Coffee|Tea) = 0.75
but P(Coffee) = 0.9
= Lift = 0.75/0.9= 0.8333 (< 1, therefore is negatively associated)
44
HE
Drawback of Lift & Interest :
\'% Y Y Y
X 10 0 10 X 90 0 90
X 0 90 | 90 X 0 10 | 10
10 90 | 100 90 10 | 100
i 0.1 0.9
Lift=——~"——=10 Lift=— ——  =1.11
(0.2)(0.3) (0.9)(0.9)

Statistical independence:
If POX,Y)=P(X)P(Y) =>Lift=1

&5lo Sl pole Sl 03l ple dnoms
sl s 4z lg3 oLl
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Which Measures Should Be Used

lift and 2 are not
good measures for
correlations in large
transactional DBs
all-conf or
coherence could be
good measures

symbol ncasure range Tormula
o -coefficiont 1 FAB _TCORE)
VP P(B
Q Yule's Q
v Yule's Y
& Cohen’s
PS | Piatetsky-Shapiro’s
» Certainty factor
AV added value P(A))
K Klosgen's Q (B). P(4]B) — P(4))
g Goodman-kruskal’s ) tmasy P(A ;) oy P(Be)

L . sy M| Mutwal Information | 0.1 S
(Omiecinski@TKDE'03) Feasure 01 [
Both all-conf and
G Gini index 0...1 1
coherence have the PP | R AT
s support 0...1 p(A.U)
downward closure . confidence 01
r r L Laplace 0...1
p Ope ty 15 Cosine 0...1
Efficient algorithms | | cherence(taceara) | 0.1
Can be denVEd for @ all_confidence 0 1
.. L | o odds ratio 0...0c
mlnlng (’ ee et a * v Conviction 0.5 ...0¢
@ICDM’03sub) A It 0. o
s Collective strength 0...0¢ T
May 20, 2012 X X 0.
oo 0uSLiils sale s o0l jale dxom
i i g3 olKiils
symbol measure range formula
¢ ¢-coefficient -1l DA, B) - PL) P(B)
P)P(E)(-P(0)(-D(B))
' ~ P(A,B)P
Q Yule’s Q 1...1 P(A,B)P(A,B)+ P(A.B)P(
% Yule's Y R P(A,B)P(A,B)—\/P(A,B)P
P(A,B)P(A,B)++/P(A,B
. y " _ P(A,B)+P(AB)—P(A)
k Cohen’s 1...1 PP (B P B
PS Piatetsky-Shapiro’s | -0.25 ...0.25 | P(A, B) — P(A)P(B)
F Certainty factor -1l max (X ”Hp)flf; B) /'(‘1‘/27‘4’;(‘4))
AV added value -05...1 max(P(B|A) — P(B) P(/HB - P(A))
K Klosgen’s Q -0.33...0.38 | \/P(A, Bymax(P(B|A) — P(B), P(A|B) — P(A))
, ) R £, maxy. P(A;,By)+ 5, max; P(A;,By)—max; P(A;)—max. P(By)
q Goodman-kruskal’s 0...1 Tomax, 57 ) S p”g‘ .
P(A;.Bj)
- . TiE, P(A; H)Ingm
M Mutual Information 0...1 Win(—%; P(A;) Tog P(A;) 1og P(A1).—%, P(B; Si6e POE T os PR
J J-Measure 0...1 max(P(A, B) log( PPBI‘J‘“ )+ P(AB) log( p‘B‘ Ly
P(A, B) log( P}'(‘l\?) )+ P(AB) log( L )
G Gini index 0...1 max(P(A)[P(B|A)2 + P(BIA)2] + PAPBIM?2 + P(BIA P(B)2 - P(B)"
P(B)[P(AIB)2 + P(AIB)2] + P(BIP(AIB)? + P(A|B)?] — P(4)2 — P(A)2)
s support 0...1 P(A, B)
c confidence 0...1 max (P( P(A|B))
o NP(A,B)+1
L Laplace 0...1 W)
15 Cosine 0...1
5 coherence(Jaccard) 0...1 P(A)Jrg((B
« all_confidence 0...1 "mx(i((l
o odds ratio 0...00 %
PAB)P(
|4 Conviction 0.5...00 max(i, %)
) P H{’ AB) P(BA)
A lift 0...00 POPE o
y ) ve gt ~o P(A.B)+P(AB) 1-P(A)P(B)=P(A)P(B)
S Collective strength 0...0 BN P(B)+ DD T T-F(A.B)—P(AD)
2 2 0.. .00 hop (P(A)—Bs)?
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# | Measure Formula
1 ¢_ fReient P(A.B)—FP(AJP(B
s P T B ooy UL 8) Play) P8y
, (. s, P{Ag, B macxg P{Aj,By) —maxy P{Ag) —mamyP(B
2 | Goodman-Kruskal’s {}) o (_j’ T, DA, T omaes PO
. P(4,B)P(AE
3 Cdds ratio (o) FADPAE o
: P(A,B)P(AB)—P(4,B)P(A,B) _ a—1
4 | Yule's @ P{A,B)P(ABILP(A,B)P(A,B) a+i
; A/P(ABP(AB)—/P(ABYP(A,B) _ a1
5| Yues Y /Fl4,BF(AB) /P4, B)P(4,5 _ vatl
P(A, B)+P(A,B}—P(A)P(B}—P(AP(B
6 | Kappa {x) ( )1—}(’“);(3)(717((])17(?(“ )E())
. i Ty PlAsB3) los srairis
7 | Mutual Information (M) | oA yiog FIAT— 5, PO5; 7o ;T
8 | J-Measure {J) mas (P(A, B) log(Z5gi32) + PUAT) log( Z552),
PA, BY log(P5gi) + P(AB) log( P52l )
o | Gint index (G} max (P(A)P(BIAY + P(BIAY] + PAPBAY + PBEY]
—P(B)’ - P(B)’,
P{(B)[P(A|B)’ + P(A|B)"] + P(B)[P{A[B)" + P(4|B)"]
—P(4y - P&}
10 | Support (s) P({A,B)
11 | Confidence (c} max{P(B|A), P{A|B))
NP(4A,B)+1 NP(4,B)4+1
12 | Laplace {L) maz [ LB, ﬁ%}
P P{A)P(B) P(B)P(Z
13 | Conviction {V) max _PL(;A_E%l’ _PL(;B_Z()_l}
P(4,8
14 | Interest {I) BrAIBE
15 | cosine (IS) T
VP P(B)
16 | Piatetsky-Shapiro’s {PS) | P(A,B) — P(A)P(B)
17 | Certainty factor {F) max [ PELA-RE) PIAD)-E(4) )
18 | Added Value {(AV) max{P{B|4) — P(B), P{A|B) — P{A})
. P(A,B)+P(AB) 1—P({A)P(B)—P(AIP(B)
18 | Collective strength {5) FAYP(B) +P(AP(E) ©  1-P(AB)_P(AD)
P(A,B
20 | Jaeeard {¢} F(AIP(B)_F(A, 5]
21 | Klosgen {(K) /PUA, BYmax(P(B|A) — P(B), P{A|B) — P(A))




