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Abstract

This study involves research and development. The purpose of the research
was to develop a customer data warehouse using data mining techniques for customer
relationship management. A data warehouse was developed and analyzed from the
outpatient data of all departments from January 2011 to December 2013. The research
process consisted of two parts: 1) development of the data warehouse 2) mining
the data warehouse.

The development of the customer data warehouse used Microsoft SQL
Server 2000. The data warehouse model used a star schema. For loading data into the
data warchouse, we used Microsoft Visual Studio 2005 in order to create an ETL
process for data cleansing, and formatting, and for the importing of 696,457
records.The data mining used clustering techniques to group customer and time series
techniques to predict numbers of customers.

The clustering technique, which grouped customersinto 9 clusters according
to their characteristics, resulted in new knowledge about customers. Executives of
McCormick Hospital could use the results for supporting decision making, marketing
promotion and activity promotion foreach customer group to manage customer
relationships. Evaluation of the results is at 0.998, which means that the measurement
tools were reliable. As for the time series technique which predicted the number of
customers by comparison with the actual data, they were nearly the same number and
the trend was in a similar direction.

Keywords: Data warehouse, Data mining, Customer relationship management,
Time series
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A1519% 4.1 1519 Region Dimension : 4AY9I81ND

o - nudar |
Waa ¥HA alfSene  vianeme
(Null)
Region_ID nchar (10) 'l FHASUNDIFU 5021=N517
Name Region nchar (10) 1% NULL ¥081Un0 15U W3

A137197 4.2 11519 Sex Dimension : UAVDIUNSA

o - nwar |
Wan ¥HA afSens  visnente
(Null)
ID_Sex nchar (10) L3 SHANAYY 1=318
Name Sex nchar (10) 1 NULL FOINA 19U B

A13799 4.3 A5 Patient Dimension : JAY8IGNA1

Nala
Tlag ¥HA afSene vaneme
(Null)
HN nchar (10) i sHegl9usms
Name nchar (100) 1% NULL %o
Surname nchar (100) 1% NULL wena
Address nchar (100) 1% NULL fing
Region ID nchar (4) 1% NULL SHAOUND
ID Sex nchar (1) 1 NULL WAL

Birthdate nchar (10) 1o NULL NUAA 16U 1/1/2520
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A157197 4.4 91519 Date Dimension : JAU8919A1
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(Null)
ID_Date nchar (10) L3 sy Wy 1/1/2554
ID Year nchar (10) 1% NULL SHAUWA. 19U 2554
ID_Month nchar (10) 1% NULL SHAADU  1BU 1= 1.9,
Name Month nchar (10) 1% NULL Fordou 15U unIIAL
ID_Day nchar (10) 1% NULL WAt 1w 1= 019ad
Name Day nchar (10) 1 NULL Foiu 1wy o1iad

v 4
A1319N 4.5 911319 Contract Dimension : YUAUBDIANTNITINE

o R Nua '
Waa ¥HA aflene wanemg
(Null)
1 7 a Qo’ U
ID_Contract nchar (10) 1y SHAANTMISNYI
1 4 a Qo’ U
Name nchar (10) 1% NULL ¥oaANTMISNN
A1519% 4.6 1319 Dept Dimension : HAYBILHUN
o - Naan '
Waa ¥HA anfSeng vanemg
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ID_Dept nchar (10) 'l SHAUNUN
Name_Dept nchar (10) 1o NULL FoLNUD
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AT NN 4.7 913N Fact Table : VBINIIINVBIANAN

Naan
lan ¥Ha afSens visnenve
(Null)
ID nchar (9) 13 SHAT19MS
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ID_Date (FK) nchar (10) Ty THED ‘Ll‘ﬁ
ID Sex (FK) nchar (1) 1y SHAINA
Region ID (FK) nchar (4) s IHADUND
Amount float (10) L3 UIURY
ID_Dept (FK) nchar (4) T3 FTHAUNUD
ID_Contract (FK) nchar (4) 1y svad ﬂ%ﬂ 155NH
Age nchar (2) 3 mqmiu 32
Time nchar (4) s 87 1Y 0823
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3 control Flow |4 DataFlow | 5] EventHandlers | 2 Packags Explorer

" Lookup Transformation Editor.

This transform enables the performance of simple squiioins between the input and a reference data set.

Reference Table | Columns | advanced

Specify join columns and use of reference columns here,

P sviaieisoiw .|
[ Mame Wame /
"""" I [ Address
"""" H L [ ArsaD
—
I0_Date TE— [] Girthdate
1ID_sex &R——“* HN
Region_ID ID_5ex
Amount [0 Mame
I0_Dept [0 Mation_ID
D_Con... [ phene
Age Region_ID
[0 surname

Lookup Column Lookup Operation Output Alias
HM <add as new column HMY
Region_ID <add as new column> Region_ID
1D_Sex <add as new column ID_Sex

Configure Error Output... ok ][ Cancel H Help
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