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ABSTRACT

Nowadays in a business word have many competition for get much profit, that is propose
to analyze data by data mining technique. Mostly data in database have quantitative and
categorical data is profit to using quantitative association rules technique. It very helpful
especially marketing to finding buying together association between product or service for
increase marketing plan and strategic plan performance. In a system development step start at
receive input data in format database or CSV file, next will prepare data are analyzed by extended
Apriori algorithm then get association rules and show with report. The principal point is accuracy

result depends on amount of training data, data collection and the exact data mining technique.
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X=>Y fausnumagasel X Hifadn
X =>Y: confidence factor = P(X[Y)
Tae P(X|Y) = $1349U Support(X U Y)
$142U Support(X)
92d84iimsAMuA A1 Support Factor $33&1 (Min_sup) ttag M1 Confidence Factor

3udu (min_conf) e ¥ lumsidonnganuduiug

aszuums lumsfumnganuduiusiieg 2 Sunou dail

1. M1 Frequent Itemsets fanua Taowahheiion148ane3iy Aprioi A13M7
Froquent Ttemsets 32 14NAWFITU Itemsets (nguYBIT16MS) NanuaddauRuiu uasly

b4 [
SwaunfildnnadmIeniniun Min_sup ismuall
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2. 133 NgAIIEINLTNIN Froquent Tremsets A sziiumsi@enisadesianua
484 Frequent Itemsets 1funganuduiug Tnvfludazisntesdeeiia Confidence Factor
NN MSeALAT min_conf 7 14fmuals
222 mitumaganuiutusvesdeya dimFudeyaiBalana (Quantitative
Association Rtiles Discovery)
Tusmmugsiandemsinemand silavesdoyadhulWnarwsiia Semitaundu
Ao doyniBerSana (Quantitative Data) 151 Foyaey, dwideu dhudy Fedoyamari
aunsatinBueddumieldinSoufion1d menfisiavecdoyaenzdnuusyves
FoyniBarlszinn (Categorical Data) 19udoyaswalsudd, doyame fudu Feesi
aunsailuodiwuld uasdeyadelsziamilannsoueuiiunuy Bookan 1§ Fmdn
v‘fugmlumsﬂ%’nngmmﬁ'nﬁ'uﬁ' foilunsnnandeyaiiussludnyazihy Boolean
130730091 Boolean  Association Rules ﬁ'ﬂt‘i"’umsﬁﬂzmn;]ﬂamf?'uﬁ'uﬁmm’fagmiq
P Sesuiludeunlasdeyalfiiludnuas Boolean  Aou 1823991101511 Frequent
Itemsets uaznInganuFuRusas 1l 1u dsdrnaanaveingauduRus doyaida
WSnasansedi 3.2
223 é’umumiﬁummﬂ11u&’uv‘c’us‘1mi’aunﬁul?u1m
Tufitiis9e 1855 msvna R. Srikant oz R. Agrawal %5 Sunou foil
1. a3 nsgradoyndmiy weanita MifudeyaidaSuna
2. unusdoyadaodnaviiGoedidy
3. 111 Frequent Itemsets
4. a¥angaiudniug

- o o dal o
5. mﬂﬂﬂgﬂ'ﬂﬂﬂu‘ﬂuﬁﬂlﬂﬂ']%ﬂﬂlﬂuﬂﬂﬁﬂﬁ

M 2.2 A2I8019A15 1 People

RecordID ; Age Married Numcars
100 23 No 1
200 25 Yes 1
300 2§ ‘ No 0
400 34 Yes 2
500 38 Yes 2

(min_sup = 40%, min_conf = 50%)
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Rules (Sample) Support Confidence
(Age: 30...39) and (Married: Yes) => (NumCar: 2) |40% 100%
(NumCars: 0...1) => (Married: No) 40% 66.6%

o/

| 4 } 4
TreudazdunsuvesmsfumanudiiusvesfoyaidnlSunadiswazidun dail
1. ey adeyadmiv uean3iia niiludeyaid nfbina
swiilumsadiese dmfvunumdeyaiBaliina Tavee hidenadnluyn
@aa o v o1 - e o ~ 3 '
uen 1319014 Tunisuisgideyaiulinnudifguin msizesiinadon
Confidence UaZf11 Support R4AI18819
g “(age: 20...24) => (married: No)” 111 Confidence = 100%
uadunivganfaou Ty
“(age: 20...25) => (married: No)” 3171 Confidence = 50%
A 1 1 1 ?
e lumsuisgaedeyausn 9 e1ez hignded1d Aszannsasagdeya
@ o -3 ¥ -ﬂ' (3 et o, . A a1
18lumends FBmsmiswusaiss $1184203% Equi-Depth Partitioning #9d]
i 4
qns Al
4
SMUPINNMUA =2 *n) /m * (K- 1)
& - o o0 z 4' < g
&1 nfie $1wau ueaniiia muatiiludoyaiFalfina
m fig M Min sup
T A (-3 1 4 o
K fi9 i1 Partial Completeness Level 499gfimuaiad ilusnisans
a o~ o A s 0 A Y ] -
eafuiuvesdeyadiniglilunsutiege Tnsgsdianioomiilng fee
4
i lddeyanilsoinnminiu uadiminldadeniuldesyi I liduau
Mg Mivassldnalunsiheamnnu
d'dy o J o L] q’l o n.:’
Troluinil szdimuadi K= 3.5 miswausaaiamua 1adeil
n = 2 (Ao Tum1313 People Hnean3iniludeynidaliinw 2
ueAN312 Av Age LT Numcars) m = 40% = 0.4
»
SWIUFNNIMUA=(2*2) /04 *3.5-1)=4
1un1519 People  mriagaafoymtiu 4 421 Tavszurialdimme  Age ud

t 4
Numcars Wiaunsouiald msizdaedoyaiai feond1 4 annsouelddd
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¥NOY

20..24

25..29

30...34

35..39

o ar S [N ] [
MT19N 2.5 LAAA1519 People O INUNTTULNY N YLUAT

A o ] L] ~ @ L d Aﬁ,
in1Avhn1suieg 2981468201513 People seiidnualy Aai

RecordID Age Married Numcars
100 20...24 No 1
200 25...29 Yes 1
300 25...29 No 0
400 30...34 Yes 2
500 35...39 Yes 2

o o v = o
MINN 2.6 uammsmmumsmmqﬁ'wmm'um e

A o ‘;4 o_
2. llﬂﬂﬂ]ﬂﬂgﬂﬁ’)ﬂﬂ?lﬂﬂﬂliﬂ@ﬁ'lﬂﬂ

i 4 b 4 [
w512 TuduAoU N3N Frequent Itemsets 1nse 1¥Sanasium

4 { = o
Apriori #1f0e1demsniSesd iy

o

AUIWINN

dmFuweansiridudoyaFalfune uazlbildimauie sz ldrves

o L] \ = A = < Q 1 1
Joyne3a 19U Numears nad uihumsaniindludeyaidiosina uazvinsuisda

487 19U Age sTUNUAITRVAIRUVBINISILNT tasduTudeyaiFalszian o

wumdeanavSsadrduiisimua Biuadayaeie dedriusu

]

%3381y CLTEHA R
20...24 1
,25 ...29 2
30...34 3
35...39 4
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Married uiTad AL
Yes j o o 1 S ‘
No 2
dommsunusuaiaGoudooudaes 8asuded
A7 2.8 LA AT People MIRINTIMITIMUALA
RecordID Age Married Numecars
100 1 2 1
200 2 1 1
300 2 2 0
400 3 1 2
500 4 1 2

v ot o da o A v 54 14 o 3 &’
T’JULﬂ'lﬂll‘l"Nﬂ'Mﬂ‘ll‘nﬁﬂﬂu uazmﬂnuuﬁa mwagnhumnﬂwuu ﬁ'ﬂ\i

4 ¥
3. 111 Frequent Itemsets Tduaou Al

o b 4 [ E 4
1) ludutimuisenezssiusdlavidiazonu 1a Tavnissautise

Aoy

Un

[3 1] i 1 d' -3 A d. A
$149u Support hisnandim Max_sup # 14 muald (flumaidesszydh luimediy

o L] J A ’Q L t o
msimuaveuualunssaugrsdeyn) Faluniidmunn Max_sup i1y 60%

o Q” A 1 $ d' - j o 1]
Ay sy doyauds uday femsets MAATU 23RN Support T3]

¥ .
1NN 3 AWIBTTUATIN 2.9 INTURINITTINT IR IavaIAles e lua1s 19N

2.10

1 t 4
M99 2.9 UTAISIUIU Support NaNUA

Itemsets 97U Support
{<Age:1>} 1
{<Age:2>} 2
{<Age:3>} 1
{<Age:4>} 1
{<Married:1>} 3
{<Married:2>} 2
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Itemsets

91U7U Support

{<NumCars:0>}

{<NumCars:1>}

{<NumCars:2>}

v 4 ]
A13197 2.10 1aIA4 Itemsets MMuaNMnIsula

Ttemsets

27U72U Support

{<Age:20..24>}

=

{<Age:20..29>}

{<Age:25..29>}

{<Age:25..34>}

W I W

{<Age:30..34>}

{<Age:30..39>}

{<Age:35..39>}

{<Married:Yes>}

{<Married:No>}

{<NumCars:0>}

{<NumCars:0..1>}

{<NumCars:1>}

{<NumCars:2>}

NN W

Ad o 1 & ¥ .
2) IABAANIE Ttemsets N31911U Support ¥INAT Min_sup A1 Min_sup

[ Y o i o : 1 3 o o ]
MY 40% NIZIABN 1NN Ttemsets N1 Support AuA 2 Y11 Aededrelu

AN 2.11

- 2 P ° o -
M519N 2.11 UARY Iremsets Nanuaneztii U 16udanesnu

Hemsets

974U Support

{<Age:20..29>}

{<Age:25..29>}

{<Age:25..34>}

{<Age:30..39>}

N FW N W
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M3 2.11 (@9)

Itemsets 747U Support
{<Married:Yes>} 3
{<Married:No>} 2
{<NumCars:0..1>} 3
{<NumCars:1>} 2
{<NumCars:2>} 2

- Y. ] (4

3) 1¥0aneTNuNNaN910 Apriori  TUNUANMS Interest Prune 1w

b 4
=

@ = 4 . e W ¢ o - o dy
DANDINY Apriori uuumsmﬂum;ﬂw 2.2 93U

)
)
3)  Cp = apriori-gen(Li_;); // New candidates
4)  forall transactions { € D do begin
5) Cy = subset(Ct, 1); // Candidates contained in {
6) forall candidates ¢ € C, do
7) ¢.countep:
8) end
9) Ly = {c€Cy | c.count > minsup}
10) end

11} Answer = |, Li;

31N 2.2 namsdanesiin Apriori

= o o ad 4o . . o ; -
85U18N137191UYdaNBI NUNARUINIIN Aprior 1RAeT Avee
» 3 ]
g 1500 9 Tao k-Ttemsets ($143U Ttemsets NsEnoUA k 1) 199U
-
1%R {computer, financial software} 1D 2-Itemsets 4 k-Ttemsets 93 199314
' A a 1
(k+1)-Itemsets 111500  TneiSudu 323 frequent 1-dtemsets TnouNUAT
@20 L1 waz L1 323011 14me1 L2 uae 1881 frequent 2-Itemsets dmSuld
3 V) o v 3 =)
1 L3 aeliliTos o sunsenaliam1sanIfl frequent k-ftemsets 1@on
@o 'l
& o I -1
duapui Lk-1 Wlunmsm Lk Yseneudodunsu dail
- Join Phase 9N UYAYDS Candidate k-itemsets 420073 join L, A28
# w04 TAvlsAvea Candidate k-itemsets umumaas ¢, W 1, uaz 1, 11

uAng emsets Tu L, Idd115] sznuionnu j Aedduivessionslu
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U Mtemsets FAay Itemsets 9zABIIMISoedrRuoguds 113 Join
ssa L, o L, S8 Tae 40 4 #1101 k2] uaz LI, k2] Tuud
azdndudeanid inzmd Lk-1] deafeend Lik-1] minfuite lil¥ifa
mitdfu Kadaeen
L,={{1,2}, {1,3}, {2,3}}
31 L, k = 3 990013 join AUIZNIN L, Fuitsom 1A 14 ol
L, = (1,2} Taof {11 =1, 1[2] =2
L = {1,3} Tasfi L{1] = 1,1[2] =3
L = 2,3} Tawft L{1] =2, L2] =3
WIMs Join SzHANL, oz 1, msg a1l =L1luag | 21 <],
[21 1461 {1,2,3}
uAsTHINL uaz 1 2laiiing Join twsie fa 1] Tivirdus
{11
Fufuey1d L,={{1,2,3}}
- Subset Prune Phase 92A88MMN1E Candidate k-itemsets fiqni%n
800Y83 Candidate k-itemsets 1uaFnvos L, i
- Interest Prune Phase 1a082A833n131MUA Interest  Level(R)
i‘l"’umuffxﬂumsm Candidate k-itemsets ﬁflfh Support @Y Confidence
1NNIA1 Expected Value (uas 13luiade 5) #1848 muals Tasseinis
UNN 9 Candidate k-itemsets AiLiAN Support 11AAG1 1/R
-Prune Phase 9Z1RONIANIL Candidate keitemsets f1NA1 Support
WINNIMIBINUAT Min_sup
Fret19m1519aneSiin Aprior MHWANMT Iterest Prune
1) Join Phase(1) &4 L, fio m1519 11 1&kans Join uaaslumsaedi
2.12
2) Subset Prune Phase(1) araueraslumisieit 2.12
3) Interest Prune Phase(1) 1wauamalumsefi 2.12
4) Prune Phase(1) ¥ Min sup 111 40% 38 2 Records WD
wersluasedi 2.13
5) Join Phase(2) & L, flom514 2.13 18Hans Join ieaslumsied
2.14
6) Subset Prune Phase(2) &nausraslumsiefl 2.15

7) Interest Prune Phase(2) 1anauaasluaisiahn 2.15



8) Prune Phase(2) TAnauansluaisan 2.15

M319N 2.12 1AL Itemsets NS Join SOUN 1

16

Itemsets

914U Support

{<Age: 20..29> <Married: Yes>}

1

{<Age: 20..29> <Married:No>}

{<Age: 20..29> <NumCars:0..1>}

{<Age: 20..29>,<NumCars:1>}

{<Age: 20..29>,<NumCars:2>}

S (W I

{<Age: 25..29> <Married: Yes>}

{<Age: 25..29>,<Married:No>}

{<Age: 25..29>,<NumCars:0..1>}

{<Age: 25..29> <NumCars:1>}

{<Age: 25..29> <NumCars:2>}

{<Age: 25..34> <Married:Yes>}

{<Age: 25..34>,<Married:No>}

{<Age: 25..34> <NumCars:0..1>}

{<Age: 25..34> <NumCars:1>}

{<Age: 25..34> <NumCars:2>}

{<Age: 30..39>,<Married:Yes>}

{<Age: 30..39>,<Married:No>}

{<Age: 30..39>,<NumCars:0..1>}

{<Age: 30..39>,<NumCars:1>}

{<Age: 30..39>,<NumCars:2>}

{<Married:Yes>,<NumCars:0..1>}

{<Married:Yes>,<NumCars: 1>}

{<Married:Yes>,<NumCars:2>}

{<Married:No>,<NumCars:0..1>}

T

{<Married:No>,<NumCars:1>}

wrer

{<Married:No>,<NumCars:2>}
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1] b 4 . []
13190 2.13 1aA9 Itemsets NanuaNAannTuvessanesiuluseud 1
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Itemsets

UM Support

{<Age: 20..29>,<Married:No>}

{<Age: 20..29> <NumCars:0..1>}

{<Age: 20..29>,<NumCars:1>}

{<Age: 25..29> <NumCars:0..1>}

{<Age: 25..34>,<Married:Yes>}

{<Age: 25..34> <NumCars:0..1>}

{<Age: 30..39>,<Married:Yes>}

{<Age: 30..39>,<NumCars:2>}

{<Married:Yes>,<NumCars:2>}

{<Married:No><NumCars:0..1>}

N IR I WwW N

¢ d =
A1519N 2.14 1T Ttemsets MAAINMT Join TusouH 2

Itemsets

$142U Support

{<Age: 20..29> <Married:No>,<NumCar:0..1>}

{<Age: 20..29>,<Married:No>,<NumCar:1>}

{<Age: 30..39>,<Married:Yes>,<NumCar:2>}

1 | 4 [ []
M13197 2.15 1aA9 Iemsets NAMUANARSIN N IUYBISanas L lusoLR 2

Itemsets $147U Support
{<Age: 20..29> ,<Married:No>,<NumCar:0..1>} 2
{<Age: 30..39>,<Married: Yes>,<NumCar:2>} 2

o

L 4 t 4
’diﬂuﬁﬂﬁ' Frequent Itemset NINUA Aell

A1319N 2.16 LiAAY Frequent Itemsets NINUA

Itemsets

31UU Support

Eag s o e

{<Age: 20..29>,<Married:No>}

{<Age: 20..29>,<NumCars:0..1>}

{<Age: 20..29>,<NumCars:1>}

{<Age: 25..29> <NumCars:0..1>}

NN ITWIN

04891



18

13197 2.16 (#D)

Itemsets 97U2U Support

{<Age: 25..34> <Married:Yes>}

{<Age: 25..34>,<NumCars:0..1>}

{<Age: 30..39>,<Married:Yes>}

{<Age: 30..39>,<NumCars:2>}

{<Married:Yes>,<NumCars:2>}

{<Married:No>,<NumCars:0..1>}

{<Age: 20..29>,<Married:No>,<NumCar:0..1>}

NN ININ NN NN

{<Age: 30..39>,<Married: Yes>,<NumCar:2>}

4) a519nAMFUNUTIIN Frequent Ttemsets AI0A13 1¥0ana3iudmsy
aiunganuduiius msiemdegiil 2.2
- 9IMAAS Frequent Itemsets |, #5191wndo0 s 1 it naves]
- usnzRderRa LN Ymnedhng 18
“s=> (k) uazv,mngﬁﬂ%'wifuuﬁ'auﬂungﬁﬁfh Confidence
WINNIMTOMIAUAT min conf HALAT Support WINAIMITBNIINLM

Min_sup A3i20614 Tasezuaasdsdnguedu

// Simple Algorithm
forall large itemsets g, & > 2 do
call genrules(iz, i );

// The genrules generates all valid rules & == (Iz — @), for all @ C ay,
procedure genrules{/;: large &-itemsct, a,,° large m-itemsct)

1} A = {(m—1)-itemsets am_1 | @m1 C am};

2) forall a,,~1 € A do begin

3 conf = support(ly )/support{a,;m—1);

4)  if (conf > minconf) then begin

7) output the rule am-y => (I = amm-1). with confidence = conf and support = support{lz});
8) if (m ~ 1 > 1) then

9) call genrules{ly, am~1): // to generate rules with subsets of ay,..1 as the antecedents
10} end

11) end

31 2.3 usnsdaneSiudmivadenganuduius

- o o dd o & o o a '
5) laﬂﬂﬂﬂﬂ']’luﬁu“uﬁﬂl"’f‘zﬂulﬂuﬂﬂﬂﬂﬁ 931§“ﬁﬂﬂ15ﬂl55ﬂ')1

“greater-than-expected-value” §m3udennganuduius
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1 Qs ¥ L3 l!’ 3
M919i 2.17 usmsnganuduiusudufiadediumn

Rules Support Conﬁdenc‘:e
<Age: 30..39> and <Married:Yes> => <NumCars: 2> 40% 100.00%
<Age: 20..29> and <Married:No> => <NumCars: 0..1> 40% 100.00%
<Age:25..34> => <NumCars:0..1> 40% 66.67%
<Age:25..29> => <NumCars:0..1> 40% 100.00%
<Age: 20..29> => <NumCars: 0..1> 60% 100.00%

TaoAoufiesnia1 Expected Value 18 szfsainiudilefuaiumnoves

»
Generalization is D5 UWAWAIDE AL

DI A

A = {<Age: 20..24>}
A = {<Age:20.29>}

>

A 'y L] 4 t
W4 Generalization Y83 A Gafifie 4 Hiredoyafinasunguiisfoya

MMM Expected Values

E, [Pr(Z)] fiofi1 Expected Value Y83 Pr(Z) (1 Support ¥03 Z) X
2 4 N Cudd
AUF N Pr(2), TAON 2 AB Generalization ¥89 Z Tagfinia1 1aAsil

En 2y PrZ)] = Pri<z,,1,u,>) = «Pr<z,l.u,>) =* py3)
Pl'(< z],l'l ,l.l'l >) Pr(< Zn’l'.. , “'.. >)

E,j, 1) [Pr(Y[X)] ABf1 Expected Confidence v8dAf X =>Y &

A N L \& Y/, B
Wugnag £ = 7, % £ uaz 7 Ao generalization ¥83 X U0z Y

EF(;,M“,)[Pr(Y|X)] =Pr(<y,l,u >) * *Pr(<y,l,u,>) » Pl'(}l;|i’)
Pr(<y,, I}, u,>) Pr(<y,,l',,u,>)

s - @ o Jo ar d’
'Hﬁﬂﬂ'Iﬂﬁﬂﬂﬂﬁﬂ’l'mﬁilﬂuﬁ'ﬂ‘ﬂﬁﬁﬂu

1) nqﬁtﬁamfuﬂzﬁmﬁdw Support UINNIMITBNIAVATR (Interest
Level fifiuuali) guifus Expected Value fifiaa1d

2) ﬂqﬁlﬁamfmzn"mﬁfh Confidence 3ANIMTOIMITUAI R
(Interest Level fitnuals?) auifuft Expected Confidence fifuiaarld

AaiI8t13 enngATINdNRIT (<Age:25.34> => <NumCars:0..1>} oauA

MMIMUAM R = 1.5

X=>Y = <Age:25..29>=><NumCars:0..1>

X=> 7 = <Age:25..34>=> <NumCars:0..1>

WIR1 Expected Value = (2/2)*0.4 = 0.4 i{o1i1#1 0.4 *1.5 = 0.6 Fufu
w1ty 189 ng {<Age:25..34> => <NumCars:0..1>} 92 higniden
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171911 Frequent Itemsets tiovi Tladnuagaauduius luduasuganonsziilumsidon

i e q' 1 A‘ J oF ar
agimngausenuuihuradns lasfeidfiniunyesmsmagaiuanudiniuivesdeya

¥ v 9 .

FnlSinaunnmsmnganudniuiiugu$ludeyafuiiy Boolean) usziinludu
aa TR a Aq 9.
Aarsiiegaedoya iudau Interest Prune Tun15¥1 Frequent Itemsets uazduf14Tuns
a o o da - ° ' 44 2 a v o
@ennganuduius Jsdeslinsdmuamnsiuinufion Max_sup dinfufimuaveuwa
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- List of Data 138 Yoyafignianuluszuy dszneudao
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1.Chai.Beverages

2.Chang.Beverages

3.Aniseed Syrup.Condiments

4.Chef Anton's Cajun Sea: Condiments
S.Chef Anton's Gumubo Mix.Condiments
6.Grandma's Boysenberry Spread.Condiments
T.Uncle Bob's Organic Dried Pears,Produce
SNorthwoods Cranberry Sauce.Condiments
9 Mishi Kobe NikuMeatPoultry
10.Ikura.Seafood

11.Queso Cabrales.Dairy Products

12.Queso Manchego La Pastora.Dairy Products
13 Konbu.Seafood

14. Tofu.Produce

158.Genen Shouyu. Condiments

16 Paviova.Confections

17.Alice Mutton.Meat Poultry

18.Carnarvon Tigers.Seafood

19.Tearime Chocolate Biscuits.Confectons
20.5ir Rodney's Marmalade,Confections
21.5ir Rodney's Scones.Confections

22 Gustaf's Knickebréd.Crains Cereals

23. Tunnbrod.Grains/Cereals

27.5choggi Schokolade.Confections
28.Réssle Sanerkraut. Produce

29 Thilringer Rostbratwurst.Meat Poultry

31 4.9 Medredieyalulnd csv
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