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TID | Produce

MILK, BREAD, EGGS

BREAD, SUGAR

BREAD, CEREAL

MILK, BREAD, SUGAR

MILK, CEREAL

BREAD, CEREAL

MILK, CEREAL

MILK, BREAD, CEREAL, EGGS
MILK, BREAD, CEREAL
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TID | Products
1 A B E
2 B, D
3 B, C
4 A B,D
5 A C
6 B, C
7 A, C
8 A B,C E
9 A B,C
ITEMS:
A = milk
B= bread
C= cereal
D= sugar

E= eggs

Instances = Transactions



Attributes converted to binary flags

TID | Products TD | A|B|C|D|E
1 | ABE 1 1 (1]0|o0]1
2 | B,D 2 loJ|1]l0]|1]0
3 | BC 3 of1]1]|0]o0
4 | AB,D 4 1 [1l0f1]0
5 | AC 5 |1 ]ol1|0]fo0
6 | B,C 6 [o|[1]1]|0]o0
7 | AC 7 | 1]of1]0]o0
8 | AB,CE 8 |1 [11|0]1
9 | ABC 9 |1 [1]|1]|o0]o0




= Ttem: cap thuoc tinh = gia tri hay gia tri

= Ttemset /: tap cua cac items
vidu : 7= {A,B,E} (th( tu khong quan trong)

= Transaction: (TID, itemset)
TID la transaction ID



= Support cua itemset
sup(/) = sO lugng cua transactions ¢ c6 chlra /

vidu : sup ({A,B,E}) = 2, sup ({B,C}) = 4

= Frequent itemset 7 /3 tap co support toi thiéu I3
minimum support

sup(/) >= minsup



= Moi tap con cua 1 frequent set la frequent!

vi du : gia su {A,B} la frequent, khi do s6 lan xuat hién
cla ca A,B la frequent => hién nhién la so lan xuat
hi€n cua A hoac B cling frequent

= tat ca cac giai thuat luat két hgp déu dua trén
tinh chat subset
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= Luat két hagp R : Iltemsetl => Itemset?
Itemseti, 2 khéng giao nhau va Jtemset2 khdng rong

y nghia : néu transaction co chia ftemset! thi no cling
chlia ltemset?

=vi du
AB=>EC
A => B,C
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= cho frequent set {A B,E}, lust két hop ¢ thé
la

= A=>B,E
“A B=>E
«A E=>B
=B=>AE
“B,E=>A
=E=>A,B
= __=> AB,E (empty rule) hay true => A,B,E
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luat phan I6p luat két hap
= tap trung vao 1 thudc tinh target = nhiéu thuoc tinh target

= measures: accuracy = measures: support,
confidence, Lift
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=giast@luat R I=>7J
sup (R) = sup (I U J)

= support cua itemset I U J
conf (R) = sup(R) / sup(l) 1a confidence cua luat R

= |uat két hdp co minimum support thuong dugc cho la
luat “strong’
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Luat két hgp

List of items

» cho frequent set {A,B,E} luat
két hop co minsup = 2 va
minconf= 50%

A, B=>E :conf=2/4 = 50%

A B E
B,D
B, C

A B,D
A C
B, C

A C

A B,C,E
A B, C

tOOONO)(ﬂ-hOJNA%I
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) n TID | List of it
= cho frequent set {A,B,E}, luit két hop il ki
co minsup = 2 va minconf= 50% > | BD
A, B=>E :conf=2/4 = 50% 3 | BC
4 | A B D
A, E=>B : conf=2/2 = 100% 5 | AC
B, E=>A :conf=2/2 = 100% 6| BC
7| AC
E=>A, B : conf=2/2 = 100% 8 | AB,C,E
9 | ABC

nhirng luat khong “tot”
A =>B, E: conf=2/6 =33%< 50%
B=>A, E:conf=2/7 = 28% < 50%
___=>A,B,E : conf: 2/9 = 22% < 50%
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= nh{rng luat co sup >= minsup va conf >= minconf
sup(R) >= minsup and conf (R) >= minconf

= tim tat ca frequent itemsets
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= giai thuat Apriori (Agrawal & Srikant, 1993)
=y tudng : st dung tap 1-item dé sinh ra tap 2-
item, tap 2-item dung dé€ sinh ra tap 3-item, ...

néu (A B) la frequent itemset, thi (A) va (B) phai la
frequent itemsets

néu X la frequent A-item set, thi tat ca (k~1)-item
subsets cua X ciing la frequent

tinh A-item set bang cach merge (4-1)-item sets
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= 2 budc :
xac dinh frequent itemsets vdi giai thuat Apriori

cho moi frequent itemset 7
= cho mdi subset J cta |
= xac dinh tat ca cac luat két hop : 7-7=>J

= y tuéng chinh : tinh chat subset
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= Frequent itemset cua tap weather :

Humidity = Normal, Windy = False, Play = Yes (4)

= 7 luat tiém nang :

If Humidity = Normal and Windy = False then Play = Yes 4/4
If Humidity = Normal and Play = Yes then Windy = False 4/6
If Windy = False and Play = Yes then Humidity = Normal 4/6
If Humidity = Normal then Windy = False and Play = Yes 4/7
If Windy = False then Humidity = Normal and Play = Yes 4/8
If Play = Yes then Humidity = Normal and Windy = False 4/9

If True then Humidity = Normal and Windy = False and Play = Yes 4/12
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= |uat co support > 1 va confidence = 100% :

Association rule Sup Conf.
1 Humidity=Normal Windy=False —>Play=Yes 4 100%
2 Temperature=Cool —>Humidity=Normal 4 100%
3 Outlook=0Overcast —>Play=Yes 4 100%
4 Temperature=Cold Play=Yes —>Humidity=Normal 3 100%
58 Outlook=Sunny Temperature=Hot =Humidity=High 2 100%

= 3 luat co support la 4, 5 luat co support bang 3,

va 50 luat co support la 2
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=tap dr
da s c

= tim cac

iéu I6n => sO luat sinh ra rat I6n mac du

ung Confic

ence va Support

N loc hay ¢

on lua cac luat hitu dung : su

dung cac do do khac (tham khao tai li€u cua

Howard Hamilton)

= mining luat két hgp ©
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Market basket analysis
Store layout, client offers

Wal-Mart knows that customers who buy Barbie dolls have a 60%
likelihood of buying one of three types of candy bars.

What does Wal-Mart do with information like that? 'I don't have a
clue,' says Wal-Mart's chief of merchandising, Lee Scott

See - KDnuggets 98:01 for many ideas
www.kdnuggets.com/news/98/n01.html

Diapers and beer urban legend

Finding unusual events
WSARE — What is Strange About Recent Events
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