t4 L.
tewmganasmaluladnsauma oo,

k4 LY Y4 k% ) Ao ag
‘iz‘U‘Uﬂ‘uﬁ‘Iﬂ’J'ISJtm‘V\mﬁﬂﬂ‘l%ﬂWiﬂf)ii’)ﬁﬂi’)iml

Association Rules Discovery System by Apriori Algorithms

—
-

A T
. *H002417* E

Taes
Y
NAND A9

svearilszdea 46066231

21158NU3 01N

HPLAS. 5NN NIgIZIAY

Juwauil..

: b1 1268
WRINSAUS Ul % - \
wadenwiede 9T N 2303 2548 ALY %
Hosayanazinalulodmsaums aea.”

swaniiiudnmiavesdnlasamaianaszuy
nangasInnmaasumitatia mvivumaluladasaumn
aadendi 2 Imsinwn 2548
aazmalulatimisaumns

amfiumalulagnszaeundudigammsaiansziia



o 3

l!'i Y @ @ o 9 = aw S
¥O1IVUO 5$UUﬂuﬂ'lﬂ'J'|3JﬂllwuﬁIﬂﬂi%ﬂﬂiﬂﬂiﬂﬁﬂﬂﬁﬂﬁ

v & 9/
UNANY UWNFAND A9YDY

dal ¢ a
o1138nUS HELAS. 23NN NIYTLIAY
STAUMIAN Inenaasumuna mvuna lulagarsauing
YU INeIMSAITAUNA
Umsdnu 2548

(Y] L
UNAKES

a g

t 4 [
anmgsisluilsgiulimsudsdudiugann duluisasgsfadomnuumisnsiie
A [l ] o a ° 4
Wvduiannvesaues lasdessngugndudneld  nshinuanagniniemsaaa
A o A a & a da o w < = ° a
onummumsduiiugsastadudeifianudidgann - Sdldmaduewnaidn  Data
.. 3 ' a d a o . da I 1 ' Y
mining g lumsinsizimsduuunse informationhifilss Temindousylugudoya
Y o Yq ¥ a [4 g ° 2 kv ad o A
wdnhanldliinadseloml  TasamstogiuauedaduaouuasIsnsnaIssu LD
a s @ @ a  w J 9 b 4 f &L 4 dy
Snszvanuduiusvewmindum Taold Apiori Algorithm Fuilu Algorithm Wugiulums
v o o P ] . & g I 2 . .
mmmﬁuwumm%gaw‘l‘fﬂu Association Rules ¥JunANANIU8Y Link Analysis U84

Data mining



Title Association Rule Discovery by Apriori Algorithms

Student Mr. Tossapon Kongnoi
Advisor Asst.Prof.Dr. Worapoj Kreesuradej
Level of Study Master of Science in Information Technology
Major Information Science
Academic Year 2005
ABSTRACT

In today’s business world have many competition . Thus each business sector must aim at
developing revenue generating strategies to increase customer and save the old customer that the
organization have. Indeed , to do this , it call for a complete sets of data existed within an
organization together with the data mining techniques to help analyze the marketing opportunities
within such data . This project will propose the process and methodology of system enhancement
in order to analyze the correlation of data between product usage and banking services. In
analyzing . This relationship more effectively, Apriori Algorithm the basic logarithm used in

AssociationRules, is implemented as one of the reliable techniques of Data Mining Link Analysis
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¥
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ABUUBIAlgorithm Aeno 1T

Algorithm 1 Basic:
Input:
I.D,s.c
QOutput:
Association rules satisfying s and ¢
Algorithm:
1) Find all sets of items which occur with a frequency that is greater than or equal to the
user-specified threshold support, s.

2} Generate the desired rules using the large itemsets, which have user-specified threshold

confidence,

& <z ' P Y- L L
Tudunsnued Algorithm Haz1TuN1IM large itemset 7149 UAs itemset Mvido N 1i'ld
' , =3 (- * < § = 3

52U large itemset AVEQNITYINTY small itemset  84.9A% itemset W113792i1T U subset

. v P 3y o Al 3 A A s
YDA itemset 7199 My lavingudoya mydunadanuieuls wieliyszTonion large
. ' a0y, IS . < < . Y
itemset N11399E9NI 0N itemset X 1)1 small itemset subset U84 X N911JU small itemset A2

ELRLYS (-4 S| . ¥ < | . y 9
uan 111 évmeanuang) X 1 large itemset 147 subset Y99 X Naziilu large itemset @20 1u
¥
unAus e IR L unuyaved large iemset #199)
2 : y 3| ' - ar .

Tuduil 2 v83 Algorithm 19211un15M1 association rule m&c]m]:cl‘]sf'ﬂll large 1temset
o s 2
A ldunndunsuusn

« < Y & ..

aetaae lHazgolvdnlanseuaunswugulunisvt association rule 910 large
itemset GiN‘]

f19013 Nasendegudeyaviadniil 4 item | = {Bread. Buter. Eggs. Milk} 1ag 4

510N ALAAIANIY A5 2.1
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M15198 2.1 5wM3gIudoyadMiuAI9612 Algorithm Basic

Transaction ID Items

i Bread, Butter, Eggs

T2 ‘Butter, Eggs, Milk
T3 Butter
T4 Bread, Butter

nazll support 11151 itemset 61499 Tuaisien 2.1 Tau large itgmset %5@?1'1 support 7 40% Ay

@15199 2.2

A191399 2.2 aadn support §115UA199 TuAI319% 2.1 Tau large itemset 9£9A1 supportil 40%

[temset Support, s Large/Small
Bread 50% Large
Butter 100% Large
Eggs 50% Large
Milk 25% Small
Bread, Butter 50% Large
Bread. Eggs 25% Small ;
Bread. Milk 0% Small ‘
Butter. Eggs 50% Large
Butter. Milk 25% Small
Eggs. Milk 25% Small
Bread, Butter, Eggs 25% Small
Bread. Butter, Milk 0% Small
Bread, Eggs, Milk 0% Small
Butter, Eggs, Milk 25% Small
Bread, Butter Eggs, 0% Small
Milk
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A P ' * o‘ 1 t; . .

Favzi il 18 an support A1gA LAA confidence mqﬂﬁamad association rule fi9 40
o o < 1 a . o o 1 [ -

% uag 60 % mudiay suszuaasdiruldhiinas association Adlull1d udyandngd

g lzeglumed 2.3

mswn 2.3 confidence YBIU association rule NIA confidence = 60%

Rule Confidence | Rule Hold
Bread => Butter 100% Yes

- Butter —> Bread 50% No
Butter —> Eggs 50% No
Eggs = Buiter 100% Yes

Z ] . o o v | N I v
YUADUUINITABINT itemser Mavuamuldaung large iemser  Tuduii 2 doq

=Y

7 & e oy y Ay 3 g Y
W1 ngriulian confidence 861908 60% tisou luidulaung sAainsavenld

= & A o 3 C’I’ Q2 A vy 1 ~ . t o
mﬂiEx‘l!lﬁﬂ\‘lﬂ’JUJL‘U?JJJH1ﬂﬁ1ﬂguugﬂﬂﬂﬂﬂ%]ﬂ'wﬂ'i confidence 60% itemset ANINUANY

v o o = ' ' o
TUWUDNY ﬂgwﬂanmué’aﬁa {Bread. Butter}. 102 'Butter, Eggs:. fllsupport ¥9UAQE

. ' T E4
itemset Tifoufiqafie 40% (AWM 2.2 ) F31Tus 1891 itemset 7TA1 support 11ANT 40%

221y large itemset A1 confidence ¥oauAAzAgfinan:ua1I1eR 2.3 azsmmmﬂgﬁ"lﬁ' Tay
R [ = '
ngusnvzdion1y (Bread = Butter) uany1d Isnamnghiaodne lidafionn (Butter = Eggs)

{NS1EA confidence AN 60%

Algorithm 2 Find Association Rules Given Large [temsats:
[nput:

I,D.s,c,L

Output:

Association rules satisfying s and ¢

Algorithm:

1) Find all nonempty subsets, x, of each large itemset. / € L

2) For every subset,obtain a rule of the form x=> (/-x) if the ratio of the frequency of

occurrence of [ to that of x is greater than or equal 1o the threshold confidence.




14

-

t4
1INAIe61eH musamaeldin agdeusn{Bread => Butter} ldvafieaw
[} (4 ¥
Algorithm 7121 Ap = {Bread, Butter}, it x = {Bread}. A3HU (I-x) = {Butter} ADUDAT

) 4 é 1 U
®3UUDY  support(Bread, Butter) IWo support(Bread) Ao 100% FWINANIIAT minimum

. } 4 ]
I AR <

o o Wyr 2 A A 3 A o a o
confidencc AIUUITUBAN lﬂ'ﬂ ganeaIuNg  INBRINAN lanay cl‘rﬂi’lW‘D’]im']ﬂQ‘U@ﬂ
Butter = Eggs 794 x = {Burer}. uag (I-x) = {Eggs} 0@3167U support(Butter, Eggs) W15R2Y
support(Butter) A8 50% F41100A11 60% AU 151 N50uoN 18I {Buter} => {Eggs}

=
&

[ (=1 4 =1 Y P 9 [
A1 confidence 1HIRaND oMuUfUNUNNADITAT confidence 60%

2.3 9300300003 NN
L. g v = 2 \ N . o 1 o
Apriori algorithm Qﬂﬂmuﬂﬂﬂ Agrawal Tud) 1994 a9 Apriort algorithm Huuu
o o wa ! ° [ 7 - 4 =3} v Y e kY
anudisrludseIamans lun1sin mining association rules 18RI 1115 128U lAWRILIANLG
- v Y 1 < = ‘: 9 g
111599909 association rule algorithm 1 1ded959m5 2310 Tﬂmmﬂuﬂuaﬂ‘mmaﬂymzmm
t . [ q’: aly v ' . ' 3 9/ < W
ufay subset 1 large itemset AMNMISTANYA AN item @1aqiuldgriny 1Ty
lexicographic order uda Apriori 3319 candidate item 11379 Tpons join large item 8139 Tu
[ ' u’: o A a 5 ' oS W
ATLUIUNT HIM LAZ AU subset 1MAT1HY NFQ itemset MT1 small itemser vz 1 Tnuliign
a 4 o 1 ) £ a [} 4 o Q
AN URGAUTIONMIA1A T Iudoya N3 1215192 N 150A Large iemset NikwoN 1Y 1

o i X ' ¢ G0y
19811919049 candidate large itemset A9 TAADIBHIUNY 1AT9

=

Tunisfindaisnues femset @199 a2ilifoas iem Lﬁmniwﬁyuﬂgﬂﬁu MUY
large itemset ehoq“lumsr—huﬂé:miﬂ%zgﬂi%lﬁaﬁ?n candidate set A137V0INTTHIY adifiad
TAEAN apriori_gen() function udﬁ:ﬂ%ﬁ candidate itemset 'v’iwc]gm'm support §1399DININ
Tuaggniiy fiolFlunsAuny large itemset Ghaqmmmwimﬂi"yaﬁ 2 Tasmisuanugiude
Y lumsmundsd 3 large itemset ﬁ'nqﬁ‘lﬁ’fmﬂmiphuﬂ'ssaﬁzﬂzqﬂﬁmmwmﬁ@uiuﬂu
candidate set #1199 1110 19 TUAISAUND large itemset #1139 Tunssadail nszuaumsige
Fosondndie Wil large itemser eTa‘lwﬁgnﬁ'uwu%umSﬂ UABLMTHIY | YD algorithm dzu
ﬂugm%gaﬂ?ysﬁﬁa UAZILALMA large itemset 7199 Li 32 19UNU large itemset #1394 size
I.Ci 31N candidate 04 size |

A1 Minimum Support 118¢ Minimum Confident ﬂ:tﬂum%ﬂumiﬁmumauwmaang
ﬁmv’fmms;ﬁu 1% Minimum Support = 6% (agA1 Minimum Confident = 70% fnlviidag
mwwzﬂgﬁﬁﬁh Minimum Support ¥INA 130 1NNV 6% 1agA1 Minimum Confident ¥1NAN

- Vo =S o @ del
Hi0 tMNY 70% N0 1ugﬂmaang]mmﬁuwuﬁmw “KeyboardeMouse (support = 6%.
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confidence = 70%)” MN1YAIUIIANT 70% YDI confidence HUCHTAIVNIUIUMENTITUNRFON
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keyboard 8% mouse Lﬁumummumqmimw% mouse YNHUA TIUAT1 6% VDY support

el 4 : ~ @ o o’/’ 9
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2.3.1 Apriori_gen()function

¥V 1 4
The apriori_gen() function 18gne311eiuw lay Agrawall uil 1994 1ileg 2 Junou

Tao

15

B gaiusounsn Lk-1 9990 join AufuaIveaiueuns ld Ck aely
c.’/’ P ol . u’l’ o
2 lusuaoUATY The apriori_gen() 3¥QY itemset NINUAINNAAND

s v
¥09N15 join TRV (k-1)-subset oglu Lk-1 udrvinusiusziun

large k-itemset ﬂ"lx‘l‘]

Method: apriori_gen() [Agrawal1994]
Input: set of all large (k-1)-itemsets L, |
Output: A superset cf the set of all large k-itemsets
//Join step
I,=ltems i
insert into C,
Selectp.I;, p.Lys ... P, RMST |
FromL_,isp, L, isq
Where p.I,=q.l,and ...... andp.l ,=ql ,and pl_ <q.l,
//pruning step
forall itemsets c €C, do
forall (k-1)-subsets s of ¢ do

If(s&L,.,) then

delete ¢ from C,

Y ' P [} Y ¥ . . Sldg . 1 o
aou1alumseh 2.4 veaeldidnle apriori_gen() 1AAUY large item Arsqndanin

. S a v v ' o & o q Y ¥ n o -
Hiuaseh 3 Tdudezuaesegluaeduiiuin i ladnleldnsemsvisnuadio {Apple, Bagel,

Chicken, Eggs, DietCoke}

UAZHAINNAINMIS join L3 fudlvesiueds c4 il
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& 2
{{Apple, Bagel, Chicken, DietCoke}, {Apple, Chicken, DietCoke, Eggs} Fozandunou lunis
aU itemset {Apple, Chicken, DietCoke, Eggs} (WS1Z subset VYOINUAU 3 item {Apple,

DietCoke, Eggs} ﬂaj"lﬁagi‘lu L3

A15137 2.4 M1 Candidate Sets 1agl% Apriori_gen()

Large Itemsets in | Join (L,, Candidate sets of
the third pass(L,) | L,) the fourth pass (C,

after pruning)

{{Apple, Bagel, {{Apple, {{Apple, Bagel,
Chicken}, Bagel, Chicken,
Chicken, DietCoke} }
{Apple, Bagel, DietCoke},
DietCoke}, {Apple,
Chicken,
{Apple, Chicken, | DietCoke

DietCoke}. Eggs}}

{Apple, Chicken,

Eggs},

{Bagel, Chicken,

DietCoke} |

subset() function 9£AUA subset 7199494 candidate set maqﬁ;mmaf_ﬂuswms a19
U support UB4 candidate m’Nqﬁami1%’L'Jm°lﬁ1ﬁuanh"lﬂ°lmwiazifumamm algorithm D
fi9zansuINYeA candidate szinqﬁss’faamsmnaauﬁm%ﬂﬁ'swmsau’fu candidate itemset
Ck vzgnldaalu hash tree LAY node UB4 hash tree I$UTTY leaf node M3 A1314 hash(an
internal node) leaf node Gi'lx‘l"] 9L UTIY candidate itemset ﬁi’ld‘]clu sorted order internal node ﬂ'N"]

494 hash trec 925A151FOUARDAY child node @199 itemset 8199 92gnuNs N 111 hash wree
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' ' ¥
. . Y o y YVa o ' [
IﬂU‘l‘I’f’ hash function lﬁﬂ 1temset Qﬂu‘i’liﬂl‘\gll']vll]uﬁ'J?JUi]%QﬂifN‘Ufﬂﬂﬁllﬂ\‘llm root Ltél?vlﬂﬁ\i

HUTOUAN hash tree DA leaf

2.3.2 Algorithm Apiori -

¥

algorithm 3 AR uNALn apriori Nozuon luszezisn algorithm 3¢ H191UH19)

Function count(C: a set of itemsets, D: database)
begin
for cach transaction T € D= U D' do begin
forall subsets x C T do
if x € C then
x.count+;
end

end

Algorithm 3. Apriori [Agrawal1994]
Input:
I.D,s
Output:
L
Algorithm:
//Apriori Algorithm proposed by Agrawal R., Srikant, R. [Agrawal1994]
/fprocedure Largeltemsets
DC:=1I //Candidate 1-itemsets
2) Generate L, by traversing database and counting each occurrence of an attribute in a
transaction;
3) for (k = 2: L, ,# ; k++) do begin
//Candidate [temset generation
//New k-candidate itemsets are generated from (k-1)-large itemsets

4) C, = apriori-gen(L, ,);




//Counting support of C,

3) Count (C,, D)

6) L, = {cE€ C, | c.count = minsup}
7) end

9) L=U,L

= ] 9 Y1 . . 0 o ) : 2
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3.2 Use Case Diagram

Association rule Discovery

DB
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< =
USe ‘e

Association rule Discovery program
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3.3 Class Diagram
Assoctationruleapion T— Datmining
+connection
Hablename +Deta
+supmin O— sl > +genrule
+conmin E— +reumData
' +genntmc .
+main +genminc i
<> +genntms
+genmtns
sentData call
Miningwindow
h 4
Table Apion
+returnmincor +data
+returnsup
+returnconnection +refresh tgen
+returntable

gﬂﬁ 3.2 Class Diagram y93115unsun1¥luMInT Association rules

910 Class Diagram 92U class E)g‘i‘ﬁﬂﬂuﬂ 6 class IﬂUclassﬁLﬂuclassﬂ5ﬂﬁﬂclass
Associationruleapiori GABG class‘frﬂzlﬂu class ﬁi‘]’)’liumiL‘iéng\’umiﬁwmilaﬂﬂiuﬂin class
Miningwindow %2ﬁ1ﬂﬁ1ﬁ§ﬂﬁ1 connection, ‘?;’0 Table, minimum confidence L% minimum
support mmnﬁ"l‘ff’am (A2AUAINUNTS class Associationruleapiori class Genbutton (11 class
fimhit ahalludmfvsuduihmstssamamon data mining 1Ay class flaely
Sunldfclass Datamining 1¥#yms1szunmma uda class Datamining 92i50n19 class Apiori 1u
MRy nannndssnanaiaiafez 1l Association rule a1 udd class

. < ! . - d' [
Dataming 119204 Association rule 7118 1184 class Table 1Auaamaseninlugduuumsg
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3.3.1 class Associationruleapiori
a aa . ° Y ad o Y 4 d A
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o Y dw A 'y . i b4
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3.3.6 class table

Class table 92iilu class flFuananalugiuuuuesn1se Tay method meluszuis

aulszinmsuaang

3.4 Sequence Diagram

:User :AssociationrulesApion :Datamining :Apiori

input(connect,tablename
minsup,mincon showtype)

input(connect,tablename
minsup,mincon,showtype)

— gen(Largeltemsets)

returm

(Candidateltemsets)

4{— retum(associationrules) —|

' b4
gﬂﬁ 3.3 Sequence Diagram LA UABUAITA314 Association rules

G'm?fu User 92 laan connection, "]!;E)‘Uﬂ\i Table, i1 minimum support, i1 minimum
confidence uazgﬂuuuiumi uamwai’faua I class AssociationruleApiori 17 class ﬁyﬁﬂz
dadoyalilfl class Datamining Ynmstszanara lusswhalszianadossimsaing
Candidate Itemsets Lﬁ'ai%"lums @319 Association rule 1:?11 class Datamining 92 A9A1V09 Large
Itemsets 1U1#1 class Apiori YMId $14 Candidateltemsets ¥ uf’{’.lﬁlﬂﬂﬁl‘umﬁ class Datamining
wieimsyszuanaadranganuduiusudads Ui class AssociationruleApiori tHolTAINA

ung 149
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3.5 State Diagram

User input(connection, tablename, .
O Ready . Wait
minsup,mincon, showtype)

Close programm button
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! : y 0%
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1 Transaction 1D Lazdrfiaesilugusndodiulusivazidoaaslisziuos1sA1d wu

v
[

v

[

3 A a o oa Y g ot A o A
Transaction NNANVAUAN il unamsonuiunge

Field Mame | DataType
LAY/ / _Text
B |PRODUCE ||| » \\feRt [7757
| |DATE . ~ Date/Time
| TIME - DatefTime
| »|PIECE ‘Mumber

gﬂﬁ 4.1 Design view of database

' v Y v ¥V . '
uNge nangenssdmaunge mirdaisiaulalunsii Data mining vies v

TID | PRODUCE | DATE | TIME | PIECE
{0001 beers 14102005 12:01 3
| |0001 candy 1/10/2005 120 2
{0001 eqys 141042005 12:01 2
{0002 bread 1/10/2005 12:03 3
| |0002 candy 14102005 12:03 2
{0002 tissue 141072005 12:04 1
{0003 beers 1/10/2005 12:34 6
| {0003 bread 141042005 12:34 1
{0003 _candy 1/10/2005 12:34 2
10003 tissue 1/10/2005 12:35 2
| |oo04 bread 1/10/2005 13:10 1
/{0004 tissue 1/10/2005 13:10 2

gﬂﬁ 4.2 Datasheet view of database
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TID | PRODUCE | DATE | TME | PIECE
PIGHEE ~ beers 171072005 200 3
0001 candy o 1e20s 1201 2
| j0001  eggs o008 1201 2
0002 bread _ne200s o 1203 3
{0002 - candy 141072005 12:03 2
| |oon2 tissue 1/10/2005 12:04 1
|ooo3 beers 1/10/2005 1234 B
__|ooo3 bread 1/10/2005 12:34 1
10003 candy 1/10/2005 12:34 2
10003 tissue 141072005 12:35 2
10004 bread 11 0/2005. 13:10 1
0004 tissue 1/10/2005 13:10 2
51 4.8 doyalugudoya 1
{ " Product e Implies Product right Supporn(%) Confidence(%)
beers] [candy] 0.5 1.0 |
[candy] [beers) 0.5 0.6666666686... [=
[bread] [candy] 0.5 0.BAAE666666... |
[candy] read] 05 06866666655 | |
[oread] [tissue] 075 1.0
[tissue] [bread] 0.75 1.0 f
[candy] [tissug] 0.5 0.6566666666,.. | |
[tissue] [candy] 0.6 0.6666666666... | |
[oread] .. [candy, tissue]. i0.5 0.6666666666. | |
[aread, candy] [tissue] 0.5 1.0 '
i[laread, tissue] [candy] 0.5 i0.6666665686... | |
[candy ¥ oo foread, tissuel 0.5 06966666866, f |
{canay, tissuel pforeadle, 2406 v L
:[tissur:]_ [bread, candy] 10.5 0.6566668666..

-

a L Hyy v a . :
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Product left Implies Product right Support(%) Confidence{%)
[bread] ====s=b [tissue] 0.75 1.0 -
[tissue] ey [bread] 0.75 1.0 | =]

v |

gﬂ‘ﬁ 4.10 Association rules ﬁ"lﬁi)m‘ffmga“lugﬂ 4.7 Iwiim Minsup LLa& Mincon = 60%
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1 Minimum support 111 0 1agf1 Minimum confidence (11 0 1879218 Association rules 9N

WU 4,12

TID | PRODUCE | ' PRICE |

_ 0007 Apple 10
{0001 Beer 20
10001 ~Coke.. 15
' |oo01 Visky 70
. 10002 Beer 20
10002 Coke 15
40005 Apple 10
{0003 -Eeg 8
0003 Fish 50
0004 Beer 20
_|0004 Coke 15
- |ooo4 Fish 50
0004 Visky ’ 70
10005 Coke 15
| |ooos Apple 10
{0007 Apple 10
10007 . Coke 15
10007 Eeg 8
{0007 _Fish 50
. |0008 Beer 20
0008 Coke 15
10008 Visky 70
10009 Apple 10
{0009 Fish 50
10010 Beer 20
/o010 Fish 50

=)
314 4.11 doyalugudoya 2
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Product lef} Implies Product right Support(%) Confidence(%)
[Apple} [Coke] 0.2 0.4 -
[Coke] {Apple] 0.2 0.3333333333... |=
[Apple] (Eeq] 0.2 0.4
[Eegq] [Apple] 0.2 1.0
[Apple] {Fish} 0.3 0.6
[Fishi Apple) 0.3 0.6
[Beer] [Coke;} 0.4 0.8
[Coke] [Beer] 0.4 0.6665566666...
Beer] [Fish] 0.2 0.4
[Fish] {Beer] 0.2 0.4
[Beer] Visky] 0.3 0.6
[Visky] [Beer] 0.3 1.0
{Coke] [Fish] 0.2 0.3333333333...
[Fish] [Coke] 0.2 0.4
[Coke] Viskyl 0.3 0.5
Visky] [Coke] 0.3 1.0
[Eeg] [Fish] 0.2 1.0
[Fish] [Eeg] 0.2 0.4
[Apple] [Eeg, Fish] 0.2 0.4
[Apple, Eeg] [Fish] 0.2 1.0
[Apple, Fish] [Eeq] 0.2 0.6665586666...
[Eegl [Apple, Fish} 0.2 1.0
[Eeg, Fish] [Apple] 0.2 1.0
[Figh] fApple, Eagl 0.2 0.4 N
[Beer] [Coke, Visky] 0.3 0.6 -

gﬂﬁ 4.12 Association rules ﬁ'lﬁ’mna’fagaiugﬂ 4.10 laolinn Minsup 0% Mincon = 0%

851 MUAAIAT Minimum support iy 25 wagAn Minimum confidence 1111 60 ud

29214 Association rules ponMIAMFT 4,13

" Product left Imislies Product right Supgot(se) Confdance(%) }
[Appie] [Fish] 0.3 0.6 g4 i~
TFish] [Apple] 0.2 0.6 =
[Beer] [Coke] 0.4 S L
[Coke] [Beer] 0.4 _ 0.66E6308686.
[Beer] iskyl 0.3 06 s
[visky] [Beer] 0.3 1.0 i
[Visky] [Cokel 0.3 1.0 i
[Beer [Coke, Visky] 103 0.6 |
{Beer, Coke] [Viskyl 0.3 0.75

Beer, Viskyl [Coke] 0.3 1.0 {
[Coke, Visky] [Beer] 0.3 1.0 i
Visky) [Beer, Coke] 0.3 1.0 !

}

- |
]

=

g‘ﬂﬁ 4.13 Association rules ﬁ'lﬁ'mm’fmgaﬁlugﬂ 4.10 Tagilian Minsup = 25 1la¥ Mincon = 60%
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UABUSINMUAA Minimum support iy 50 uazAMinimum confidence 111 60 U2

Y L. o
ﬂzulﬂ Association rules 'e]'E]ﬂll‘lmiJgﬂ‘Vl 4.14

Product left Implies Productright | Suppon(%) . Confidence(%)

-

n.

31

14.14 Association rules ﬁ”l@’fmn%’ay,aiugﬂ 4.10 Taouian Minsup = 50 110 Mincon = 60%

-

o ' J! ' v <
U5 UAAT Minimum support i 30 uaza Minimum confidence (/4 50 uagl¥
o 1 9 y - .
HanIHARONNULEBIR 1A Tauga1ne1 confidence: DNy UNIN 1R292'18  Association

rules 96AIATNGUN 4.15

Froduct left Irnplies | Product right Suppon({%) Conlidence(%)
[Cokel [Vigky] 0.3 0.5 -
[Coke] Beer, Viskyl 0.3 0.5 =
[Beer] {Coke, Visky] 0.3 0.6
[Beer] DMisky] 0.3 0.6
[Fish] [Apple] 0.3 0.6 -
[Apple] [Fish] 0.3 0.6
{Coke] [Beer] 0.4 0.6BEBEEERGH. .,
{Beer, Coke] [Visky] 0.3 0.75
Beer] [Coke] 0.4 0.8
[Beer, Visky] {Coke] 0.3 1.0
Visky] [Coke] 0.3 10 _

[Coke, Visky] dBeer] 0.3 1.0
isky] '[Beer_Coke] 0.3 1.9
MVisky] H{Beear] 0.3 1.0

-

gﬂﬁ 4.15 Association rules ﬁ”lﬁ'mn%ga'lugﬂ 4.10Taulinn Minsup = 30 1ta& Mincon = 50%

HOSHAAIHABBNN MUV EIa 1A TAgTINAN confidence 1nYpaT1lun





