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Title Developing clustering tools to implement ROCK Algorithm
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Level of study Master of Science in Information Technology
Major Information Technology Management /Information Science
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ABSTRACT

It is the fact that in business decision making, a lot of information is needed and most of
them were retrieved from many very large data warehouses. A various technique in Data Mining
was also applied to mine the knowledge and the relationship of these data hidden in the data
warehouses.

The development of this project aimed to applied the Data Mining technique called
‘clustering/segmentation’ to grouping the customer who belong to the same profile or same
behavior. This project focused on developing the tool to manage the categorical data of banking
credit approval efficiently. It was also expected to be able to applied to other type of business
data.

The tool was developed by using VBA, Transact SQL on SQL Server 7.0 to implement

ROCK algorithm, one type of hierarchical agglomerative clustering technique.
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ccupation |Accountant
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M3e519 Cluster 113913 ROCK Algorithm 11U 924A9310N15%11 Join Operation Y09
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Item $119¢) VYBAULAAY point INALUIFAVOYA LY NITIFATTWIUANHUSUITYIU INNITINY
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iFadoyavos Cluster Tmivii e sawdsausoagiiiadoyavesdaz Cluster ldiwiu

& F0105u point 3 32U point 4 O3 Cluster Il - gaiigez lamsalnids

udheans

1 Sex Male

1 0 ccupation |Engineer

1 Position Manager

1 Province  |BKK

b4 Sex Male

P2 0 ccupation |Engineer

R Position Technician

2 Province  |BKK

3 Sex Male

3 0 ccupation |Accountant

3 Position Manager

3 Province  |BKK

4 Sex Female

4 0 ccupation [Dentist

4 Position Manager

4 Province  |BKK
Before merge

1 Male

1 O-ccupation |Engineer

1 Position Manager

1 Province BKK

2 Sex Male

b4 0 ccupation |Engineer

2 Position Technician

2 Province |BKK

34  |Sex Male

34  |Sex Female

34 0 ccupation |Accountant

34  |0ccupation |Dentist

34 Position Manager

34 Province  [BKK
Aftermerge
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2)  msuasn (Value of Item) ¥9901519 Local_Heap
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vaannnyudoyalumsns LoanDB uda duneude luaemsunumdoeyalumg
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Local Heap Wiiluduawianua  eldaunsathldwoum Link  Taoldilengunie
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Tumsunumdoyail - zumum 2 Waade Ttem nazlan Value lavmildman

v
Mapping Item 102 Mapping Value of Item  gaihoez Iawaansagidraarsil

1 Sex Male 1

1 0 ccupation |Engineer 1

1 Position Manager 1 93 131
1 Province  |BKK 1 94 141
2 Sex Male 4 91 101
R 0 ccupation {Engineer 2 92 121
R Posilion Technician 2 93 132
2 Province  |BKK 2 94 141
3 Sex Male 3 91 101
3 0 ccupation |Accountant 3 92 122
3 Position Manager 3 93 131
3 Province ~{BKK 3 94 141
4 Sex Female 4 91 102
4 0 ccupation. |D entist 4 92 123
4 Pogition Manager 4 93 131
4 Province |BKK 4 94 141

51 3.1 wanansuilasn tem 1z Value 14A1319 Local Heap

3) nﬁm'%'um’fagaﬁm%'umin Temp Local Heap

maniiumesans R lFamuiy point #199 ¥89 Cluster Insiitorirlfadng
awduuivesudag Point W Cluster iy point #1139 114A1519 Local Heap AdURUTT
A Link 51714 point #4199 111109

fioannileisums Clustering i ezfeudas point AABLAAZ cluster Farfud
apugahelumsmioudoyanouduiiums Clustering @M ROCK Algorithm  9zifiums
Copy ¥0342493A1379 Local_Heap i I umsd ioade Link ¥9a¥)n°) point lugrude

ya uazl¥fuiunin Goodness vz 19Tumsadiengu Cluster sio 'l
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d' [ 1 dy ] ] 9 ] u 9 U
wiunthnaundnuduiiamnsoutdes @ity 3 daundng 1dun
3.4.2.1 M3a314 Uaz Update Link Information UD9LARE Point
3.4.2.2 MIMUIUNIA Goodness 521314 point A Cluster

34.2.3 M35 point INOH $14 Cluster 1ni (Merging)

3.4.2.1 M3a314 uae Update Link Information Yo 3uaa Point
Taoia 1y 151@1175014 Join Operation 1un1w1 SQL lumsuian Link vosunag
: uly 1ast Py v ) Y} ul A o c
point 18 uddEmstiseuthaldnannuy  mszdesiugllilisesq sunszninng point Tu
grudoyagn Join Aunsn Asans i lugildrears
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Amuali o Ao point (Iuusnose) Nevuavesgiudoya

Set i=2

WHILE i<=n

SELECT Count(*) as Link

FROM Local Heap A INNER JOIN (Select Item, Value From Local Heap Where ID =i) B
On A.Item = B.Item and A.Value = B.Value

WHERE ID =1

SET i=i+1

Loop

310 3.12 1aAe@29619m3 19 Join TuN15¥1 Link Y9990 point #1® point 7 1

= 1 n’: [ @ o
WHUNMIlY JOIN Operation lumsadie Link tiulimangnumsiauves
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dy yas o 2
luszuvauilaz 19350591 Cartesian

product operation 7 LUIN point ﬁNC] Tumss Local Heap 1t6¥ Temp Local Heap UNU

{9y Cartesian product &2 921 1¥NNY Item tazNN Value 1HAn13 Link Anlu

b v d o . < " . £ Q’:
NANANI  WAANE9INMIIN Cartesian Product 924N 131um1519 Link Matrix  Fedoalin

ApUMIMIa Link 71 lignAeaduiinn1ns Link ¥o4 Item auazisziniueenly 1wy Link

v : v
V94 Item “Sex” NU Item “Occupation” Hudu

SEQ |ID_Li ID_ Item_  Ttem_ Value_ Value_ DIFF_ID | DIFF_ DIFF_
nking Linked Linking Linked  Linking Linked Item Value

1 1 3 91 93 101 131 -2

2 1 3 92 93 121 131 =2

3 1 3 F 93 93 - 131 131 2

4 1 3 9493 141 131 2

5 2 3 " - 93 101 131 -1

6 2 3 92 93 121 131 -1

i 2 3 9393I 132 131 =1

8 2 3 9493 141 131 =1

9 3 3 91 93 101 131 0

10 3 3 92 93 122 131 0

11 3 3 .'9393' 131 131 0

12 3 3 9493 141 131 0

13 4 3 91 93 102 131 1

14 4 3 92 93 123 131 1

15 4 3 9393 131 131 1

16 B 3 94-93 - 141 131 1

3 1 3 93 93 131 131 ~2 0 0
7 2 3 93 93 132 131 -1 0 1
11 3 3 93 93 131 131 0 0 0
15 4 3 93 93 131 131 1 0 0

A15197 3.3 uaﬂawaﬁwﬁmnmim Cartesian Product
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ROCK Clustering

Initializing

Select fields to cluster
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Taol¥i1da SQL Aail

SELECT ID_Linking, IDLinked, Count(*) as numberOfLinks
FROM [Link_Matrix]
WHERE Diff Value =0

GROUPBY  ID Linking, IDLinked
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3 4 2
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4 2 1
4 3 2
4 4 4

M3NA 3.4 uanaduau Link yousag point lugmdoya

9015190 3.4 WeRITUWADL point WL
Point 1 11$147U Link f1U Point 2, 3 4o 4 114 3, 3 uaz 2 mudidy
Point 2 $1$117% Link f11) Point 3 oz 4180y 2 uag 1 mudidy

Point 3 3$147U Link 1 Point 4111 2

2) $1U2U item UDILAAS point
MIMISIUIY item VOILARS point 92 IFMsAImdRLAIZ@EINUATITNIA Link 1A
Y @ o ¢ A t . ¥ 1 1
psdifezldnmsiusausaedanta Diff Item waz Diff ID 1w 0 Taghiguleh

Diff Value 9¢3ia i 0 n3olai

SELECT ID_Linking, IDLinked, Count(*) as numberOfltems
FROM [Link Matrix]
WHERE Diff Item = 0 And Diff ID =0

GROUPBY  ID_Linking, IDLinked

51 3.15 uaasiids sQL Aldfmamnisnau item vesuda point
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WadnIN lavsiidnyazanseae i
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91501911 Goodness UB3E point 9INA1TN Global_Heap ﬁﬁmmnﬁqﬂﬁmﬂﬂhm
Threshold fifua3 91h34¥n13 Merge point 189 Cluster §ifu
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Cluster 517919 point 3 1A% point 4 (FNNFAIIA1 Goodness 313N point 3 UDL 4 N1

wnniiga) Taofmuamuiives Cluster Tnaidlu 999

SELECT DISTINCT [999] as ClusterID, Item, Value
FROM [Link Matrix]
WHERE ID in (3,4)
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Seq |ClusterID Sex Occupation Position Province DPD
1 1 {Male} {Engineer} | {Manager} {BKK} 30, 60
2 2 {Male} {Engineer} |{Technician}| {BKK} 30
3 34 {Male, {Accountant, | {Manager} {BKK} 90,120,180
Female} Dentist}
A15190 3.6 HaRefaetiwad NI 9T clustering
Seq |ClusterID Sex Occupation Position Province DPD
1 1 1000 1000 1000 1000 750, 250
2 2 2000 2000 2000 2000 2000
3 34 3000, 2500 3500, 2000 5500 5500 1000, 2000, 2500
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HpPO_Band (A%0-)
QopD_Band (830-80)
WDPD_Band (C90+)
BGender (F)

W Gender (M)
BAge_Rand (A0)
Eage_Band (B35)
Wage_Band (C40)
WAge_Band (D41+)
Sincome_Ban (A20K)
@income_Ban (B25K)
Sincome_Ban (C40K)
®incoms_Ban (D41K+)
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