AN ANALYTICAL CRM SYSTEM
FOR VAT REFUND FOR TOURISTS

SOMJAI SAMOEMUAN

A RESEARCH PROJECT SUBMITTED IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(COMPUTER SCIENCE)

FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2009

COPYRIGHT OF MAHIDOL UNIVERSITY



Research Project
entitled

AN ANALYTICAL CRM SYSTEM
FOR VAT REFUND FOR TOURISTS

Faculty of Graduate Studies Master of Science Programme
Mahidol University in Computer Science
Faculty of Information and
Communication Technology

Mahidol University

Copyright by Mahidol University



Research Project
entitled
AN ANALYTICAL CRM SYSTEM
FOR VAT REFUND FOR TOURISTS

was submitted to the Faculty of Graduate Studies, Mahidol University
for the degree of Master of Science (Computer Science)
on
October 2, 2009

mial  Jemeemyvan.........
mijai Samoemuan

C@W

.Ant.Pruf Charnyote Pluempitiwiriyawej,

Mmher
memﬂ‘ me J L. = m'
M.D. Ph.D.
Dean Acting Dean
Faculty of Graduate Studies Faculty of Information and
Mahidol University Communication Technology
Mahidol University

Copyright by Mahidol University



ACKNOWLEDGEMENTS

The success of this research project is dedicated to the extensive support
and assistance from my major advisor, Dr. Songsri Tangsripairoj, for her vauable
feedback and guidance, encouragement, patience and all the academic and personal

advice.

| am also grateful to Asst. Prof. Charnyote Pluempitiwiriyawej and Asst.
Prof. Phayung Meesad, who sit on my research project committee and provide me
their insightful comments, technical review and suggestions on this research project.

| would like to thank al the lecturers of the Faculty of Information
Communication and Technology. | thank my best friends in the Computer Science
Program for their kind support and ceasel ess encouragement.

| am deeply indebted to the Revenue Department of Thailand for providing
me an opportunity to study, understanding and encouragement throughout the course

of my study.

Finally, I am grateful to my family for their financial support, love,
encouragement and tender care. This research project is sincerely dedicated to my
father, my mother, my sister and all the teachers who had taught me well throughout
my childhood.

Somjai Samoemuan



Fac. of Grad. Studies, Mahidol Univ. Research Project / iv

AN ANALYTICAL CRM SYSTEM FOR VAT REFUND FOR TOURISTS

SOMJAI SAMOEMUAN 4737983 ITCS/M

M.Sc. (COMPUTER SCIENCE)

RESEARCH PROJECT ADVISORY COMMITIGE: SONGSRI TANGSRIPAIRQJ,
Ph.D., CHARNYOTE PLUEMPITIWIRIYAWEJ, Ph.D.

ABSTRACT

VAT refund for Tourists (VRT), supervised by the Revenue Department, is a
tax collection policy that supports Thai government policy to promote tourism. There are
three main problems of the existing VRT system. First, making a manual report takes a
long time. Second, these is only a small number of entrepreneurs and shops in the VRT
system. Third, the officers in the VAT refund for tourists team (KOR-TOR) are lacking an
efficient tool for analyzing goods purchase behavior in order to find new groups of VAT
taxpayers that should join the VRT system.

In this research project an Analytical Customer Relationship Management
System for VAT Refund for Tourists (ACRM-VRT) has been designed and developed by
applying the notion of customer relationship management (CRM), data warehousing,
OLAP, and data mining. The data mart is built for collecting the data for VAT refund for
Tourists. The OLAP tool is developed to support the KOR-TOR work, especially for
reporting and generating executive summaries. The Data mining tool, particularly an
association rule mining tool, is created for studying tourist’s goods purchase behavior to
search for new groups of VAT taxpayers who sell the products that meet tourists’
requirements.

The ACRM-VRT system is evaluated in the aspect of user satisfaction by the
KOR-TOR officers. The overall results show that the user satisfactory level is good. The
function that has the highest satisfactory level is the data mining tool. This is because the
obtained knowledge can be used for specifying the strategies to search new groups of
VRT taxpayers and facilitate the VRT system to recruit them into the system. Moreover,
the obtained knowledge can be used for advertising to the VRT taxpayers in order to
make tourist marketing plans. The VAT taxpayers who did not yet apply to the VRT
system might be interested and volunteer to join the VRT system.
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CHAPTER|
INTRODUCTION

1.1 Research Motivation

A VAT Refund for tourists (VRT) is a tax policy inupport of the
government policy on tourism promotion aimed at making Thailand the center of
tourists’ commodity purchase. Apparently, this will attract foreign currencies into the
country, resulting in monetary circulation in Thailand. Currently, the Revenue
Department has assigned the working group for management of a VAT refund for
tourists (VRT) to be responsible for providing the service of a VAT Refund to tourists
at Thailand’s international airports. This also includes planning for and development
of the system of a VAT refund so that it is accurate, swift and efficient. In addition,
there are advertisements and public relations campaigns for stores and shops to tourists

in order to promote sales for entrepreneurs selling their products to tourists [1].

In fiscal year 2008, there were a total of 379,040N\éntrepreneurs, 965

of which were in the VRT system, apart from 3,871 VRT shops. It is devious that the
number of entrepreneurs in the VRT system is small, compared to that of
entrepreneurs in the VAT system [2]. Besides, the VRT officers still lack necessary
instruments for making real time ad hoc reports, analysis of data in support of the VRT
management team’s strategic planning and decision making to improve the services of
tax refund to tourists and the services for VRT entrepreneurs, including drawing more
VAT entrepreneurs into the VRT system.

Customer relationship management (CRM) is a margesitrategy. It
seeks to understand customers’ behaviors and desires and applies this knowledge to
building good relations with customers, by using the technology of data analysis i.e.
Online Analytical Processing (OLAP) and data mining, to help analyze customer data

existing in the company for a better understanding of customers’ behaviors and
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desires. This, of course, assists a company to present its goods and services that
correspond with customers’ needs. Furthermore, the analysis result can be used for
better planning and improvement of the company’s performance.

In this research project, the analytical customer relationship management
system for VAT refunds for tourists (ACRM-VRT) has been designed and developed
through and establishment of a data mart for storing data on VAT refunds for tourists
(VRT), apart from OLAP and Data Mining tool used to analyze VRT data. In this
connection, OLAP tool is used to generate reports and data mining tool through the
association rule technique is used to investigate tourists’ goods purchase behavior in
order to support the VRT officers’ work performance of presenting reports and
information useful for the VRT management team so that it can improve the VRT
services and strategies of access to VAT entrepreneur groups owning stores selling
goods meeting tourists’ demand. Additionally, the knowledge gained can be
disseminated to entrepreneurs coming in the VRT system in order to plan for and

increase their products, making them more satisfied to be in the VRT network.

1.2 Problems Statement

Problems and obstacles of the current work systeinde the following.

1) Currently, reports are made manually by making Excel files and then
transforming these into Html files, which typically takes a long time.
Moreover, the format of reports in only one point-of-view.

2) The number of entrepreneurs in the VRT system is still small,
compared to that in the current VAT system.

3) VRT officers lack equipment used to analyze data on tourists’ goods
purchase so as to use the data to make public relations campaigns and
induce more VAT entrepreneurs into a network of selling goods to

tourists.
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1.3 Research Objectives

This research project has the following objectives.

1) To design and develop the analytical customer relationship
management system for VAT refunds for tourists (ACRM-VRT),
which includes the following.

= Data Martfor storing data on entrepreneurs in the VRT system,
VAT payment of VRT entrepreneurs, and VAT refunds to
tourists, all of which will be used to make reports.

= OLAP to enable VRT officers to access data rapidly, retrieve
data in different dimensions and make ad hoc reports efficiently.

= Data Mining for studying tourists’ goods purchase behavior, and
use the obtained knowledge to find entrepreneurs who should
take part in the VRT system. Besides, VRT entrepreneurs can
apply their knowledge, derived from the system, to planning for
selling their products.

2) To evaluate VRT officers’ satisfaction on the use of ACRM-VRT

system.

1.4 Scope of Research
This research project has the following scope ofkwor
1) Data used in this study are derived from the system of VAT refunds to
tourists (VRT) and VAT system.
2) Development of the ACRM-VRT system in support of VRT officers,
which include:
= Data Mart for storing data on entrepreneurs in the VRT system,
VAT payment of VRT entrepreneurs, and VAT refunds to
tourists.
= Development of the web-application ACRM-VRT system, which
consists of 2 data analysis tools, used to analyze VRT data, listed

below.
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= OLAP tool to be used to create and hoc reports as required by
VRT officers.

= Data Mining tool, through the technique of association rule
mining using an apriori algorithm, to be used for analysis of data

on tourists’ goods purchase.

1.5 Organization of the Resear ch Project Document
The report of this research includes 7 chapterbafotlowing:

Chapter 1: Introduction

Discuss project background, problems and obstaclgsctives and scope
of research, as well as organization of the research report.

Chapter 2: VAT Refund for Tourists System

Describe the overall current system of VAT refunds tourists (VRT),
including different reports, so as to be used to analyze the requirements of system
users to design and develop the ACRM-VRT system later.

Chapter 3: Literature Reviews

Discuss the concepts and theories of customer agpfdtip management
(CRM), the design and development of data warehouse, OLAP and data mining
through the association rule technique, using a apriori algorithm in support of the

analysis of CRM data.

Chapter 4: ACRM-VRT System Design

Describe the design of the analytical customerimiahip management
system for VAT refunds to tourists (ACRM-VRT), including an explanation of system

components.

Chapter 5: ACRM-VRT System | mplementation

Discuss the requirements for hardware and softwaeel dor the system
implementation, and functions of the ACRM-VRT system that has been developed.
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Chapter 6: System Evaluation and Results

Discuss an evaluation of the satisfaction of VATuref for tourists (VRT)
officers on the use of the ACRM-VRT system, which includes objectives, techniques

and evaluation results.

Chapter 7: Conclusion and Future Work

The chapter summarizes the ACRM-VRT system andutud work.
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CHAPTER Il
VAT REFUND FOR TOURISTS SYSTEM

This chapter discusses the overview of VAT refunds to tourists, the current
system of VAT Refund for Tourists, and VAT refunds to tourists in foreign countries.

Details of the above issues are given below.

2.1 Overview of VAT Refund for Tourists

VAT refund to tourists are defined to support theveyament policy on
tourism promotion and push Thailand to become, a shopping center for tourists.
Apparently, this is beneficial in drawing foreign exchanges into the country,
generating multiplier effects. Due to the above reason, the Revenue Department of
Thailand has introduced the system of VAT refund for tourists (VRT) since 1999
onwards. The work has been assigned to the working group for management of VAT
Refund for Tourists officers to implement VRT accurately, swiftly and efficiently,
both for the case of VAT refunds in cash and on credit at Thailand’s five international

airports, namely, Suvarnabhumi, Chiangmai, Phuket, Hat Yai and U-Tapao [1].

At present, the Revenue Department has a web-apphc®¥RT system

for recording data on entrepreneurs and their places of establishments, including VRT
data. Based on a statistical report (Working group for management of VAT refunds to
tourists, November 17, 2008) [2], in fiscal year 2008, there were 965 entrepreneurs in
the VRT system, 3,871 stores, 351,467 tourists requesting for VAT refunds,
11,119.74 million Baht of tourists’ goods purchases, and 778.38 million Baht of VRT
amount. Detail of statistical reports between fiscal years 1999 and 2008 are illustrated
in Figures 2.1 through 2.5.
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Statistics of Number of Entrepreneurs in VRT System from Fiscal Year 1999 to 2008

1,200

1,000

800

600

400

"un 1R

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

a entrepreneurs 160 206 268 340 426 548 640 738 825 965

Figure21 Statistics of number of entrepreneurs in VRT Sydiem fiscal year 1999
to 2008

Stag%t(i)gs of Number of Stores in VRT System from Fiscal Year 1999 to 2008

4,000

3,500

3,000

2,500

2,000

1,500
1,000
500 ] I
°7 1999 | 2000 2001 2002 2003 2004 2005 2006 2007  200B
‘ B Store 572 796 1,049 1,24C 1615 2175 2621 3,209 3,563 3,!'71

Figure22 Statistics of number of stores in VRT System frosedl year 1999 to 2008
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Statistics of Number of Tourists Requesting for VAT refunds from Fiscal Year

1999 to 2008
400,000

350,000
300,000
250,000
200,000
150,000

100,000
50,000 .
.
1999 2000 2001 2002 2003 2004 2005 2006 2007 200¢
‘ITourists 30,597 | 84,329 119,826 138,154 123,859 213,597 235,662 271,507 325,507 341,467

Figure 2.3Statistics of number of tourists requesting for V&etfunds from fiscal year

1999 to 2008
Statistics of Purchasing amount of Tourists from Fiscal Year 1999 to 2008
12,000
10,000
8,000
6,000
4,000
2,000
= B
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
-Million(Baht) 582.08 1,661.74 281441 3,117.74 2,900.92 5,175.59 6,265.95 7,681.46 10,322.72 | 11,119.74

Figure 2.4 Statistics of purchasing amount of tourists from fiscal year 1999 to 2008

Statistics of VAT Amount Refunded to Tourists from Fiscal Year 1999 to 2008
1,000.00
500.00
—_ 111111
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
B wmillion (Baht) | 36.94 107.34 149.60 178.15 177.62 321.91 381.74 | 463.83 626.51 778.38

Figure 2.5 Statistics of VAT amount refunded to tourists from fiscal year 1999 to 2008
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For VAT refunds to tourists, the Revenue Department has defined stages
of tourists’ request for VAT refunds, the evidences to be submitted for VAT refunds
request, and qualifications of VRT entrepreneurs. Details of the above issues are given
below.

2.1.1 Stages of tourists’ request for VAT Refund

Store Arrange for P.P.10 Form when goods worth Bath
2,000 or more are purchased/Store/ Date
REFUND including tax invoice, Request for VAT refunds
- i T:’RISTL when goods worth Baht 5,000
' -
A= ik

Inspect goods + P.P.10
form + Original copy
of tax invoice

Tourist

)

(Suvarnabhumi, Chiangmai, Hat Yai,
Phuket and U-Tapao)

0

VAT Refund %&_. S

IS myyssLzr B

Not over Baht 30,000, refund in cash, send

Over Baht 30,000, send as draft or transfer

as draft or transfer money to credit card v
money to credit card account

account

Figure 2.6 Overall picture illustrating stages of VAT refundstburists

Figure 2.6illustrates stages of tourists’ request for VAT refg, of which
details are described below.
1) When a tourist buys goods with a total value of no less than 2,000 baht
(goods prices including VAT) from a store in the VRT system, that
establishment place (store) has to arrange for a request for VAT refunds
to tourists (P.P.10 Form) and give it to tourist along with a tax invoice.
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2)

3)

4)

The tourist may request for VAT refunds when the total amount of
goods purchases from all P.P.10 Form is worth 5,000 baht or over.
When a tourist leaves Thailand at any one of the five international
airports, he may present to the customs officers the goods bought
through P.P.10 Form, and an original copy of VAT invoice for an
inspection of goods, of which VATs are requested for refunds, for the
person departing from the kingdom. The inspection is made at the
international departure hall before the tourist checks in at a counter of
an airliner.
When the tourist has checked in at a counter of an airliner, he has to
make a request for VAT refunds at a counter of the Revenue
Department. In the case that the tourist bought gemstones made into
shape or gold ornaments, watches, eyeglasses or pens, he has to present
such goods, worth from 10,000 baht to more, to revenue officers for
VAT refunds request.
Tourists’ request for VAT refunds.

In the case that the VAT amount does not exceed 30,000 baht, it

may be refunded, upon request, in cash (Baht), by draft or money

transfer to a tourist’s credit card.

In the case that the VAT amount exceed 30,000 baht, it may be

refunded, upon request, by draft or money transfer to a tourist’s

credit card.

2.1.2 Evidences for VAT Refunds Request
For a tourist’'s request for VAT refunds, the Revenue Department has

defined the following evidences that a tourist has to submit for his request [4].

1) Arequest form for VAT refunds (an example illustrated in Figure 2.7).

2) An invoice of goods purchased (an example shown in Figure 2.8).

3) A tourist’s passport (an example displayed in Figure 2.9).

4) Goods purchased.
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Figure 2.7 illustrates an example of a request form forristsi VAT
refunds, consisting of,
1) Name of a request form.
2) Volume and serial numbers of a request form.
3) Details of goods entrepreneur, comprising,
- Taxpayer identification number
- Name of entrepreneur
- Address of entrepreneur
- List of goods purchased
4) Details of a tourist, including,
- Tourist’s name
- Nationality
- Number of passport
- Address
- Type of VAT refund request
5) Detall of an inspection of the Revenue Department’s officers.
6) Detalil of an inspection of the Customs Department’s officers.

Tz Fafiailu

1 vt Yl 8 dalim o) mndeenlEn o E onon Seap PMace Lel 0 es 0 2 AustRusa g
£ g SR P — P —— N AR T IOICS
VR Pt FL B tagy 00 1|, Prichies By, Toanssipoic . 2 ]

mawan Aol Page 10k

It iuis aB atium 0 2 t.': G "-1 j 1

Figure2.8 An example of a tax invoice
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Figure2.8 Iillustrates an example of a tax invoice, whicimsists of the

following details.
1) Name, address and taxpayer identification number of an entrepreneur.
2) A statement indicating the word “A tax invoice”.
3) A tourist’'s passport number.
4) Date of goods sale and number of tax invoice.
5) Items of goods purchased, including goods prices, VAT and the total

amount of money.

A &emﬁ: mm.r.'g i) whom ir may concern iu';h- !
s;@mnm.d nf pir U{H.!M’d' Stafes mamed Fumﬁ 5. ;
w;amuf :Ma_'r ar Bindraniss M-'d-t. £ af He

i P\rnlamh".-u..:

HGNC KDNG ¢

it
| e & Isu: £ Darr a8 die

Figure2.9 An example of a tourists’ passport

Figure2.9 illustrates an example of a tourist’s passpuatuiding,
1) Passport number

2) A Tourist’'s name

3) A Tourist’s signature
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2.1.3 Qualifications of VRT Entrepreneurs
An entrepreneur who is in a VRT system has to hdnee following
gualifications.
1) Have to be a registered VAT entrepreneur.
2) Be a company or a legal entity partnership, with the following paid-in
capital.
= No less than 2 million baht for an entrepreneur in Bangkok.
= No less than 500,000 baht for an entrepreneur in the provincial
area.
3) Be secure and continuous in the business transaction and have a good

record of tax payment.

2.2 Current System of VAT Refunds for Tourists

Currently, A system of VAT refunds for tourists (VRThas been
developed through a web application. It is divided into three parts of entrepreneurs,
VAT refunds and statistical reports, the detail of which are revealed in Figure 2.10

while statistical reports details are given in Table 2.1.
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Table 2.1 Statistical reports in the current system

Item Processing
1. A report of VAT refund for tourists (VRT), compared to thdonthly

previous fiscal year.

2. A report of VRT classified by airport. Monthly

3. A report of VRT classified by refund type. Monthly

4. A report of VRT classified by location of province with gWonthly

international airport.

5. Statistics of approval for entrepreneurs selling goodsFiscal yearly

tourists.

6. Statistics of tourists’ requests for VAT refunds. Fiscal yearly

7. Statistics of tourists’ requests for VAT refunds, classified Bigcal yearly
airport.

8. Statistics of tourists’ requests for VAT refunds, classified Bigcal yearly

refund type.

9. Statistics of number of entrepreneurs selling goods | fhatal yearly
tourists request for accumulated VAT refunds, compared to the

previous fiscal year.

10. Statistics of number of entrepreneurs selling goods| thatal yearly
tourists request for accumulated VAT refunds, classified by
location of establishment place.

11. Statistics of VRT classified by residential region of tourist&iscal yearly

2.2.1 Problems of The Current System

Problems found in the current system may be sumethas follows:

1) The current report making is carried out manually, by creating and
Excel file and then transforming it into an Html file, which takes a lot
of time to make a report. Besides, the report format is just one point of
view (dimension).

2) The number of entrepreneurs in the VRT system is small, analytical

results to that in the VAT system at present.
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3) VRT officers of the Revenue Department are short of tools that help to
analyze data on tourists’ purchases of goods in order to launch a public
relations campaign and attract more VAT entrepreneurs into a network

of selling goods to tourists.

2.2.2 Requirements of The System Users

Based on a study of the requirements of users, ahlewing can be

concluded.

1) Tools for making reports and on-line data analysis, including tools to
support the making of ad hoc reports.

2) Tools for analysis of data on tourists’ goods purchases so that analytical
results may be used to make public relations and draw a larger number
of VAT entrepreneurs into a network of selling goods to tourists.

3) Tools for analysis of data on goods sales to tourists of each
entrepreneur so that outcomes may be used to plan for his sale of goods
in order to enhance entrepreneurs satisfaction on coming more into a

network of selling goods to tourists.

2.3VAT Refund for Tourists in Foreign Countries
There are about 40 countries worldwide that haveliaypof VAT refunds
to tourists [5], for instance, Singapore, Japan, South Korea, Australia, Canada and all

countries in Europe. Each of these countries has different requirement and practices.

2.3.1 Models of VAT Refunds to Tourists in Foreign Countries

Based on a study of the National Tourism Alliaihd A)[5], an agency
promoting Australia’s tourism, patterns of VAT refunds to tourists in countries
refunding VAT on goods purchases include 3 models listed below.

1) The Government processing model (G Model)

2) The Reimbursement Agent model (RA Model)

3) The Retailer model (R Model)

Table 2.2makes a comparison of the three above models.
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For an approach of VAT refunds to tourists, each country has different
approaches and conditions. Table 2.3 makes a comparison of an approach of VAT

refunds to tourists of Thailand, Australia And Singapore [4][6][7].
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2.3.2 Example of VAT Refunds to Tourists of Global Refund
Company

Global Refund Company is a company in the Netherlands. It was
established in 1980 and has made a business transaction as an agent , implementing
VAT refunds to tourists for countries worldwide. At presents, there are 35 countries
altogether using its services, for instance, all countries in Europe, Singapore,
Argentina, South Korea, Norway, Switzerland and Turkey. The company provides
services to tourists by refunding VAT to 30,000 of them per day. There are about
230,000 stores across the world using its service. The company has an easy, swift and
convenient approach of refunding VAT to tourists purchasing goods. It possesses a
management program called Global Refund’s In-store Processing Solution
(GRIPS)[8], which is a system of issuing a request form for tourists’ VAT refunds,
including compiling statistics of goods sale of each store, which can retrieve data on
its good sale to tourists. In addition, the company also provides services, on its
website, of advertising its customers’ stores in order that tourists may search for data
on sources of goods purchases, as illustrated in Figure 2.11, Apart from services of
statistical reports on tourists’ goods purchases worldwide, as illustrated in Figures 2.12
and 2.13
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Figure2.12 A graph showing the ratio of nationality of toasi®uying goods and
making a request for VAT refunds [8]



Somjai Samoemuan VAT Refund for Tourists System / 24

Figure 2.12 illustrates a graph displaying the propo of tourists
purchasing goods and requesting for VAT refunds in 2005, classified by nationality.
The first 3 countries whose populations, as tourists, purchased the largest amounts of
goods are Japan (12%), Russia (11%) and the United States (10%), respectively.

CATEGORIES 2005

O Fashion and Clothing (45%)
1] Department stores (15%)
O watches and Jewellery (13%)

[ Leather and travel access (8%)

B Consumer electronics (4%)

B Home and garden (3%)

B Souvenirrs and gifts (2%)

O Other (11%)

Figure2.13 Type of goods that tourists preferred to buy in 2005 [8]

Figure 2.13 illustrates a graph revealing goods which tourists preferred
to purchase, classified by goods category. The first 3 categories of goods that tourists
preferred to buy the most include goods on fashion and clothing (45%), goods in

department stores (15%) as well as watches and jewellery (13%), respectively.
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CHAPTER Il
LITERATURE REVIEWS

This chapter describes about basic knowledge of data warehousing and
data mining, the idea and concept of customer relationship management (CRM).
Moreover, the method of the Association Rule Mining which is called Apriori
Algorithm is used to analyze our CRM data.

3.1 Data Warehousing and Data Mining
The basic knowledge of Data Warehousing and Data Mining will be

discussed as the following.

3.1.1 Data Warehouse

W.H. Inmon stated that “Data Warehouse is a subject-oriented, integrated,
time-variant, and nonvolatile collection of data in support of management’ decision
making process” [18].

The data warehouse definition mentioned by W.H. Inmon can be
summarized 4 major characteristics of a data warehouse as shown below [10].

1) Subject-oriented : the data warehouse that is designed to describe the
specific business subject.

2) Integrated : the data an integration of multiple database systems and
managing them into the same standard. For example, transforming
variables of the data into the same format.

3) Time-variant : the data in the data warehouse must record in a defined
time period that relates to business process of the business unit. This is
because business decision needs a specific period of time in the

comparison



Somjai Samoemuan Literature Reviews / 26

4) Nonvolatile : the data in the data warehouse should not be changed

frequently in terms of updating or deletion. The user needs only to
access the data.

3.1.1.1 Data Warehouse Architecture

The architecture of Data Warehouse includes components,
processes and tools. The detail is shown in Figure 3.1.

f Chuery Beport Amnalvsis Data Mining H Top-Tier
E = H rdj ‘ E Front-End Tools
ol | |
OLAP Server Output OLAP Server
Middle-Tier
OLAP Enging
Moniforing Adndnistoation % T T T T T T T T T T T TR o T
( I (0 Data Warehouse \Dm xfm’
Button-Tier
Mletadata Repentf:*y j F j r j P -~ _"i% ‘]l:;ag .Stm%ege
(&= i =
— S

Diata Cleam.ub

s === [

Operaticnal Databases Extemal sources

Figure3.1 A three-tier data warehousing architecture [18]

The three-tier data warehousing architecture shown in Figure
3.1 can be described as the following [15][18][22]
1) The Bottom Tier or Data Storage is the Database Server for
storing data of the Warehouse (Warehouse Database
Server). Most of data is stored as Relational Database
System. Data in Data Warehouse come from many sources
such as Operational Database or External Sources. In the

data warehouse, the data may be divided and stored in the
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Data Marts for a specific purpose and a fast and convenient
way in data access and management. For example,
Marketing Data Mart is used for marketing information.
The information includes the product information, customer
information, and sales information. Moreover, the bottom
tier has the repository metadata which stores the structural
detail, data description detail, management detail of the
Warehouse. In addition, the information describes tools for
monitoring and managing the Warehouse system.

Those tools will deploy the data in the repository metadata.
However, before loading information into the Data Warehouse, the data need to pass
the Extract, Transform, and Load (ELT) process which has the following steps.

= Data Extraction is a process to select extract the interesting

information from data sources.

= Data Transformation is a process to transform data from the

source data format to the defined warehouse format.
Typically, there are five processes which include.

o Cleaning Process: the process for adjusting and
correcting the data.

o Add Attribute: the process for adding new fields for
collecting and querying data.

o Splitting/Merge: the process for splitting and
merging data.

o Creating Surrogate Key: the process for creating
primary key in the case that there is no primary key
field in the existing data.

0 Summarizing : the process for summarizing the data
using the defined data warehouse structure.

= Load is a process of importing the correct data into the Data

Warehouse.



Somjai Samoemuan

Literature Reviews / 28

Refresh is a process of updating the data in the Data
Warehouse as our defined time period such as daily, weekly

or monthly.

2) The Middle Tier (OLAP Engine) is the online analysis

server running in between the Warehouse database server
and the front-end client. This tier is responsible for data
analysis and multi-dimensional OLAP querying. There are
three types of the OLAP server which includes MOLAP,
ROLAP, and HOLAP.

3) The Top Tier or Front-End Tools are the user interface tools

that interact with users and OLAP engine. This tools are
capable for analyzing the data and displaying multi-
dimensional information such as Analysis Tool,

Query/Reporting Tool, and Data Mining Tool.

3.1.1.2 Multidimensional Data M odel
Data Warehouse has been designed to be multi-dimensional

model. The model is designed as data cube, therefore it is possible to view in multi-

dimensional.

Multi-Dimensional data model consists of two types of

database tables : Fact tables and Dimension Table.

Fact Table is the table that stores calculated information and
extracted data from the data source. The information could
be summary data such as the sale amount, the number of
customer, or the key for linking to the dimension table. The
fact table always needs to be updated.

Dimension Table is the table for storing entity data such as
customer and product information. In Data Warehouse or
Data Mart, the dimension table is the table that describes

information in fact table in all perspectives.
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Multi-Dimensional Model is data model for implementing data
warehouse. There are 3 types including Star Schema, Snowflake Schema, and Fact
Constellation.

1) Star Schema
Star schema looks like a star shape. It consists of one fact table

and many dimension tables. The primary key of dimension table is in the fact table and

used for referencing the data in the Fact table as shown in Figure 3.2

Time dimension table Sales fact table Item dimension table
Time_key Time_key Item_key

Day Item_key ltem_name

Day_of _the_week Branch_key Brand

Month Location_key Type

Quarter Dollars_sold Supplier_type

Year Units_sold

Branch dimension table Location dimension table

Location_key

Branch_key

Branch_mane Street

Branch_type City
Province_or_state
Country

Figure 3.2 The structure of star schema [18]

Figure 3.2 consists of sale order table which is the fact table. The other
dimension tables are Time, Item, Branch and Location tables.

2) Snowflake schema
Snowflake schema looks like a snowflake-moleculg@shd is

similar to the Star schema, but its dimension table is divided in order to reduce data

duplication as shown in Figure 3.3
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Time dimension table Sales fales table Item dimension table Supplier dimension table
Time_key Time_key Item_key Supplier_key
Day Item_key Item_name Supplier_type
Day_of_the_week Branch_key Brand -
Month Location_key Type
Quarter Dollars_sold Supplier_Key
Year Units_sold
Branch dimension table Location dimension table City dimension table
Branch_key Location_key City_key
Branch_mane Street City
Branch_type City_key Province_or_state
Country

Figure 3.3 The structure of snowflake schema [18]

The figure 3.3 shows the dimension tables that are related to other
dimension tables. The Item table relates to the Supplier table and the Location table
relates to the City table.

3) Fact constellation schema
Fact constellation schema or Galaxy schema. Theranare

than one of the Fact table and the Dimension table is called at the same time shown in

Figure 3.4
Time dimension table Sales fact table Item dimension table Shipping fact table
Time_key Time_key Item_key Item_key
Day Item_key Item_name Time_key
Day_of_the_week Branch_key Brand Shipper_key
Month Location_key Type From_location
Quarter Dollars_sold Supplier_type To_location
Year Units_sold Dollars_cost Shipper dimension table
— Units_shipped
Shipper_key
Shipper_name
branch dimension table Location dimension table Location_key
Branch_key Location_key — | Supplier_type
Branch_mane Street
Branch_type City
Province_or_state
Country

Figure 3.4 The structure of fact constellation schema [18]

The figure 3.4 shows the structure of Fact Coratieth Schema. There are
two fact tables including Sales and Shipping which are simultaneously using the same

dimension tables that are Time and Location tables.
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3.1.1.3 DataMart

Data Mart is the subset of data warehouse implemented to
serve each department or business unit in order to reduce the query access time. There
are two types of data marts.

1) Dependent Data Mart

Dependent data Mart is the small data warehouse that is
designed for storing data in a specific subject. Most of the

data comes from the existing Data Warehouse System.
2) Independent Data Mart

Independent Data Mart is the small data warehouse using in
the department level. Most of the data comes directly from

multiple data-sources in order to reduce the access time.

3.1.2 Online Analytical Processing (OLAP)

OLAP is the online analytical processing. It is a technology that includes
tools for complex querying from data warehouse system. There is a capability to
analysis information in multi-dimensional tables. OLAP is designed to query the
answer business questions from executive managers that need answer for some
business decision. The feature to compare the information in different views is desired
to summarize the results of the query to the executive users.

3.1.2.1 OLAP Functionalities
By default, the OLAP functions include Roll up, Drill down,
Slice and Dice, and Pivot as shown in Figure 3.5
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Figure 3.5 The model of OLAP procedures [18]

From the figure 3.5, the OLAP procedures can be described as
shown below.

1) Roll up is the process of summarizing the data from the
details to the summary

2) Drill Down is the process of expanding the data to show the
details from the summary. This process is the opposite of
the roll up.

3) Slice and Dice is the process of cube separation into sub-
cubes. Slice is cube separation using only one dimension.
Dice is cube separation using more than one dimension.

4) Pivot (rotate) is changes in the viewpoint of the data display
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3.1.2.2 Typesof OLAP Servers

There are three structures of the OLAP tools including
MOLAP, ROLAP, and HOLAP [21].

1) MOLAP

MOLAP stands for Multidimensional Online Analytical
Processing. The data will be loaded from Data Warehouse for summarizing data in
advance. Then, it will be stored in the pre-defined structure as Multidimensional
Cubes at MOLAP Server. The summarized values in the MOLAP server will be
updated when the data in Data Warehouse has been changed. If user would like to
query data from the MOLAP server, it can directly return the result without processing

at RDBMS. The pro is fast processing and the con is that there is no searching in the

End-User
DLAF Tools

detail data (lowest level) as shown in Figure 3.6

RDEMS
DATA WAREHOUSE

Bulld Cube
(Rebuild Cube)

Figure 3.6 Typical MOLAP architecture [21]

2) ROLAP

ROLAP stands for Relational Online Analytical Processing, the
data will be stored in relational tables at data warehouse in RDBMS. When users
would like to query information, the ROLAP Server will send queries to process at
RDBMS before return to users. The pro is that user can look into the lowest level and
the con is it takes longer time than that of MOLAP. The diagram is shown in Figure
3.7

RDBMS
. Chuery
Query (301 Version
my )
. End=lsar
DATA WAREHOUSE ROLAP Server _— OLAP Toal
—_—
Resull Result

Figure3.7 Typical ROLAP architecture [21]
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3) HOLAP

HOLAP stands for Hybrid Online Analytical Processing. It is
the mixed mode together between ROLAP and MOLAP. If users would like to query
the lowest level, the query will be sent to RDBMS. On the other hand, query will be
sent to cube. Therefore, HOLAP will have fast respond and be able to query in the

lowest level.

RDBMS . . -
Cuery (SGL Version) /H/J \\

- > QUErY 1§ reguesting ™, Cuery
4 | r : :II 1'
DATA WAREHOUSE Resul fowest lsvel detail ) 4—
[}

CUBE

Figure3.8 Typical HOLAP architecture [21]

3.1.3 Data Mining
Data Mining is the process of searching and analyzing data in large
database system in order to find the rules and relationship of the data that is generated
automatically or semi-automatically.
3.1.3.1 Types of Data Mining Tasks
In order to use data mining, we have to understdrel t
problems and objectives of our study. There are six types of data mining tasks [9] as
shown.
- Classification
- Estimation
- Prediction
- Association Rule
- Clustering
- Profiling

The details of each type of task are discussed below:
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1) Classification

Classification divides data into categories as we defined their
characteristics. We can use the data property to classify each group. For example, in
business, the credit card companies use risk level (low, medium or high) for approving
customer’s credit line.

2) Estimation

Estimation uses to estimate data or some factors that we don't
know its exact value by using the historical data for analysis. For example, the
estimated profit from customers can be done by using customer's buying history for
the future, as well as the estimated lifetime to keep the customer.

3) Prediction

Prediction uses for predicting or estimating future data. For
example, we can predict which customer will no longer be our customers in the next
six months.

4) Association Rule

Association rule shows the relationship of incident or object
that always happens at the same time. For example, in marketing, the collected data
from the point of sale (POS) can be used to analyze the selling data and consider the
products that the buyers will buy together. In order to use this knowledge in shelving
those products. By doing this, the company can increase more chances to sell the
goods (cross-selling). They can also used the data for planning, grouping their goods
and services for their promotion.

5) Clustering

Clustering is similar to classification but there is not specific
details for each category. In clustering, the data will be grouped and the details of
each group will be drawn. For example, in marketing, clustering can be used for
grouping customers to make a promotion for selling goods or providing services that
are suitable for each user.

6) Profiling

Profiling explains profile or what is the current situation and
help the researchers understand the data better. For example, in marketing, profiling is

used to explain customer characteristics and behavior, also called Customer Profiling.
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This type of work helps the company to understand the customer need and provide
good and service that is suitable for the customer. Therefore, the company can keep
the customers longer.

3.1.3.2 CRISP-DM Process

CRISP-DM stands for Cross-Industry Standard Process for
Data Mining [19] which is the standard for Data Mining. The purpose is to develop the
Data Mining System in the same direction which is the cooperation of three
companies:  DaimlerChrysler, SPSS, and NCR (The National Cash Register

Company). There are six phases as shown in figure 3.9.

Figure 3.9 Six phases : CRISP-DM [19]

1) Business Understanding

This step aims to understand the objective of the project and
the need from business point of view and to transform knowledge to the need of data
mining. The details are as the following.

= Deter mine business objectives

Understanding the problems, the objectives and the business's

need, then define the real need of business.
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= Assesssituation

Studying and analyzing the existing data, limitation, hypothesis
that is possible, factors that effect to the project, and project plan.

= Determinedata mining goals

Defining the goals for data mining by transforming the goal
and business need into the goals for data mining techniques. For example, business
goal is to increase the sale value by catalogue from the existing customers. We can
transform the Data Mining goal to predict the amount of potential customers that want
to buy the products from catalogue by using customer's buying history, customers
and price of each item from the past 3 years.

» Produce project plan

Creating a project planning and development to accomplish as
the purpose and time specified.

2) Data Understanding

Data Understanding is the step to understand where is the
source of data and what are the component.

= Collect Initial Data by explaining where is the source of
data such as internal or external organization.

= Data Description by explaining the data, such as the amount
of data table, the amount of record in each table and field in the table.

= Explore Data by specifying the data that brought to analyze
in order to accomplish the target.

= Verify Data Quality by checking the correctness and
completeness of data that brought to analyze, such as Null, Duplicated Data and how
to solve the problem.

3) Data Preparation

Data selection is the step for choosing fields and discussing the
reasons. Randomly selecting records that used to build the model and records that used
to test the model.

» Clean Data to manage the lost data, incorrect data and

excessive data
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= Construct Data, create new field from the old field for the
efficient use and knowledge.

» |ntegrate Data, gathering data from many data table or from
many fields to create a new data that more efficient.

» Format Data, transform data into the good format model.

4) Modeling

Analysis Techniques must be appropriate to our purpose and
data property. If the data is not appropriated with our techniques, we need to adjust
data, or if the selected techniques isn’t suitable, we have to adjust those techniques too.

5) Evaluation

Determine the result from the model whether it relevant to the
requirements of the system and knowledge from the model can be useful for the
organization or not. If not, the whole processes would be performed again.

6) Deployment

If knowledge from the model meets the requirements, it must
be illustrated in multi-dimensional views graphs that are easy to understand.
Furthermore, there must have the monitoring and evaluation processes to determine

the overall efficiency as well as the summary should be generated.

3.2 Customer Relationship M anagement (CRM)
In this section, the meaning of CRM architecture, the information analysis
used for CRM and Data Mining in CRM will be described

3.2.1 The Meaning of CRM

CRM is the business approach studying the existing customer information
so as to understand the customer behaviors. This approach contributes to the four
benefits namely exploring new customers, maintaining existing customers, making

customer satisfaction and increase revenue from the existing customers. [13]

CRM consists of two components presented in an equation as below:

CRM = customer understanding + relationship management [14]
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The equation indicates that CRM is the combination of the Customer
understanding and the Relationship Management. To manage the customer
relationship, the analysis of the customer information is required. From this, the
business will perceive the requirements of each customer. Consequently, the business

can manage customer effectively.

3.2.2 CRM Architecture
CRM architecture is divided into three types the detail is shown in Figure
3.10.

1) Operational CRM System: is the front-end system used to manage the
business activities regarding to the customer including sales and
marketing or services such as customer contact information, price
proposal, sale management, the gathering of customer behavior

information and customer service system.

2) Analytical CRM System: is the part that responsible for collecting
knowledge and analyzing customer information so as to understand the
requirements of each customer. From this, the tool — Data
Warehousing, Online Analytical Processing: OLAP and Data Mining-

will be used to analyze the information.

3) Collaborative CRM System: the system assisting the interaction
between the business and the customers in various channels such as

private contact, letter, fax, telephone, website and email.
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Figure 3.10 CRM architecture

3.2.3 Analytical Customer Relationship Management

Analytical CRM (ACRM) is the customer information management using
the analytical technologies. This brings about the approach for developing and
building the customer relationship described as follows [14]:

1) Customer Segmentation

Customer segmentation is the process to divide the customers into the
small segments according to the similar characteristic or behavior. For example, the

customers are clustered by the order amount. Then the products and services will be

categorized to meet the customer requirements in each gnaupir161(17].

Generally customer information is stored in the form of customer profile
composing of three parts as follows]:

(1) Identity: is the unique information of the customer such as name and

address.

(2) Characteristics: is information indicating the customer characteristics
such as gender, age, status (single or married), education, number of

children and revenue.
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(3) Behavior: is the information demonstrating the customer behavior for
instance mobile usage behavior — tend to use mobile in the evening and

take approximately four hours using mobile in a week.

There are two forms of the customer segmentation divided by the customer
profile showed as follows:
(1) Divide the customers using the identical characteristics and find out the

common behavior in the group.

(2) Divide the customers using the similar behavior and determine the

common characteristics.

Who are these
customers, what do
they look like*

Should the customers in

600 different segments be
500 served differently?
400
300
Profit 100
0 o
F—l _

Can we service them with a lower cost channel?
What can we do to make this segment more
profitable?

Figure3.11 Segmentation of customers by profitability [14]

Figure 3.11 shows the customers group divided by the profit. There are
many different ways to maintain each existing customer group. The figure above
illustrates the example of questions used to ask each customer group to bring about the

strategy to maintain the customer and make the good relations with the customers.
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Customer retention is the customer preservation making the customer to

have the faithfulness with the business as the cost for exploring the new customers is

higher than the cost for maintaining the existing customers.

Customer’s with potential
In increasing contribution

>

Valued
Cross Sell Customer
Program
Manage up or out g S
geup Retention

Customer’s current
contribution

Figure3.12 Treatment of various customer segments [14]

Figure 3.12 indicates that the business has the various perspectives

regarding to the customer. The business considers the customer groups making the

profits at the current time and in the future. The customer groups in the right side

should be specified as the groups that should be maintained especially the groups in

the top right should be strengthen the relationship as these groups are most likely to

make the profit to the business. To reach the success of the customer retention, the

business has to find out the opportunities to response the customers need with the

products and services as soon as possible. For example, the customer goes to the ATM

to get the money but the machine refutes to pay as there is not enough money in

customer’s account. The bank should offer the unsecured personal loans to credit-

worthy customers in the next day. In practical, this strategy is the best practice and it

can also enhance the customer’s allegiance.

However, the customer retention is the means to analyze the customer

segment, the analysis performed to build the customer royalty should be done

individually in each customer not in group [14].
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3) Customer Royalty

Customer royalty is the process performed after the target customer groups
have been defined. The process could satisfy requirement and build satisfaction of
each customer continually. Moreover the process can also identify the proper time to

strengthen the relationship with the customers.

Event based sales opportunities

\ B £ Actions which build

—————— Relationship warmth

/’/ f\ - No-fault service

Customer Y r\ 4— _“Have a nice day”
relationship Z -Targeted sales
profitability 71
P Time
‘,')::\ %

Figure3.13 Lifetime impact of customer loyalty [14]

Figure 3.13 shows the concept of customers’ trackinorder to specify
the customers’ activities during their lifetime. As the varieties of activities, companies
have many chances to make good relationship with their customers. For example,
sending a birthday card is one of the methods that has low cost, but high in efficiency.

3.2.4 Data Mining for CRM

In general, making a good relationship with customers, we will need to use
the existing customer data that show each customer behavior such as type of purchased
products, the amount of products, the number of times that customers purchase, and
the last shopping period. This data will be analyzed to evaluate customer value and
customers’ requirement for the future and used for developing and improving the
products and services. Data mining is one of the important analyzing tool. The work

in data mining and CRM will be presented in the following part [12]:
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1) Matching Campaignsto Customers

Data mining is used for choosing or defining cargpaithat meet each
customer requirement. In stead of offering all products to the customers, the company
will only advertise products or services that meet each customer’s requirement. By
doing this, the companies save cost for their marketing.

2) Segmenting The Customer Base

Customer segmentation is important the data mining area. This method
help the companies to maintain their relationship with customers by improving the
quality of good and service to meet customers’ requirement. The way of customers
based on their behavior is called Clustering techniques. After clustering, the next step
is classifying each customer into different groups, up to customer’s basement data. In
general, This method is called Classification model in data mining. This model
classify data based on the specific characteristics of the customers.

3) Reducing Exposureto Credit Risk

In the real business, the company will reduce the customers that have high
risk to reduce the opportunity of losing income. It is important to build model for
forecasting the customer’s behavior or make a prediction for customers who are likely
to be in debt with the company (Prediction Model). The companies has high risk if
they allow their customers to trial their good and service and let them pay such as
telephone, electricity, and credit card.

4) Determining Customer Value

The evaluation of customer value and the profit is the outcome of net
income minus expenses of advertising. Data Mining can be used for evaluating the
profit from the customers in each time during the customers’ lifetime that can be used
to set the marketing plan.

5) Cross-selling, Up-sdlling, and M aking Recommendations

Making relationship with the existing customer can help in increasing the
profit by selling different products. The increase in selling is called “Cross-selling”.
This higher number in the net sale is called “up-selling”. Data mining help the
companies to analyze which and when the products and services should be offered in

order to meet the customer’s requirement, including adjusting their products and
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services to suit their customers. Data mining technique that used for grouping the
products for each customer is called “Association Rule”

3.3 Association Rule Mining

3.3.1 Principle of Association Rule Mining
Association Rule Mining, one o&tbata mining technique, is a kind of

linking data. This principle is searching the relationship of data. This is to analyze and
predict events when customers making their orders. The way to analyze is called
“Market Basket Analysis”. The results will give knowledge to design catalog of
products and launching products.

The recommended book system on Amazon web site is an example of this
method. The large whole orders of the database on the Amazon web site will be
processed to find out the relationship among data. The key is when customers buy any
book they will buy another book also. For this reason, this relationship can help the
company predict which book will be recommended for the second book and so on
when making order. For instances, the customer who buying a database book will be

likely to buy a data mining book as shown in the following picture.

Database -> data mining [support=80% , confidence=60% ]

Support 80% means the number of transactions that purchased database
and data mining textbooks.
Confidence 60% means that 60% of the customers who purchased database

also data mining textbooks.

In association rule mining process, there are 2 steps as follows:

1) Frequent itemsets generation. This step is to find itemsets that have
frequency or supporting value greater than or equal to minimum supporting value.
2) Association rule generation. The itemsets from the first step will be

used to create the association rule. Also, the association rule will be acceptable when
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the rule must contain confidence value greater than or equal to the minimum

confidence value

At first, frequent itemsets and supporting value will be calculated. After
that, the frequent itemsets will be used to create the rule including finding out the
confidence value for each rule. Consequently, the rule which has confidence value
greater than or equal to the minimum confidence value will be only acceptable.

The following show the support value calculation:

Support (A) = Transactions which consist of itemset A

all transactions in the database

Support (A UB) = Transactions which consist of itemset A and iterBset

all transaction in the database

Then support (A) and support WB) will be used to find confidence

(A->B) value as shown in the following:

Confidence (A >B) = Support (A B)
Support (A)

Confidence (A 2>B) = transactions which consist of itemset Al #éamset B

transactions which consist of itemset A

3.3.2 Apriori Algorithm for Frequent |temsets Generation
“Apriori is a basic algorithm for mining frequent itemsets for Boolean
association rules. Apriori employs an iterative approach known as a level-wise search,

where k-itemsets are used to explore (k + 1)-itemsets” [18].
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Pseudo code: Apriori Algorithm [18]
Input: Database, D, of transactions; minimum support threshold, min_sup
Output: L, frequent itemsets in D.
Method:
L, = find_frequent 1-itemsets(D);
for (K:=2)L1# 2; k++){
Ck = apriori_gen(Lg-1, min_sup);
for each transaction & D {//scan D for counts
Ci= subset(é t); //get the subsets of t that are candidates
for each candidate & C;
c.count++;

}

Lx = {c € Cc.count > min_sup}

}
return L = YLy;

procedure apriori_gen(Lk-1 : frequent (k-1)-itemsets; min_sup: minimum support
threshold)
for each itemset | & Ly-1
if (1[1] = 1202] A 1[2] = 1[2] A oA (11[K-2] = 19[k-2] ) A (Ia]k-1] =
[)[k-1] ) then {
c =k join l,./l join step: generat@andidates
if has_infrequent_subset(cy.1) then
delete c;// prune step: remove unfruitful candidate
elseandcto ¢
}
return G;
procedure has infrequent_subset(c: candidate k-itemset; (L: frequent(k-1)-

itemsets);
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for each (k - 1)-subset s of ¢

if s ¢ Ly.sthen
return TRUE;

return FALSE;
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Figure 3.14 shows an example of apriori algorithm for ordering transactions

(where minsup. Count=3)

Database D
TiD ftemx Purchased
101 rmilk, bread, eggs
102 rmllke, juice
103 lisice, butter
104 nulk, bread, eggs
1as coffes, eggs
106 coffee
1a7 coffes, uice
108 rilk, bread, coolues, eggs
109 coaokies, butter
110 rmulk, bread

c1

Scan D

D fr2 2 2aB) S DORT 2

F1
Ttemset sEp. Temset seEp
Lok} & {milk } s
{bread} 4 {bread} a
{eggs} 4 {=g85} 4
{juice} 3| — | {juice} 3
{coffes} .| @ {coffee} 3
Jeookies} 1
{butter 2 l ="
F2 @ cz
Temset sup. Temiset sep.
{milly, bread} 3 {milly, bread} 3
{milk, eggs} 3| g |{mill eggs} 3
{bread, eggs} 3 @ {mile, juice} 1
{mille, coffeet ]
{bread, eggst 3
{bread, juice} ]
{bread, coffee} n
ScanD {eggs, juice} i
©O) deggs, coffee} 1
{iuice, coffee} i
h 4 = F3
Fewset sep | =2 Fewsat
{enill, bread, egz:} )| © [ vreatcer |3

Figure 3.14 An example of Apriori Algorithm
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3.3.3 Association Rule Generation
Association rule generation is the step to generate all association
rules that has confidence value above minconf. [23].
Figure 3.15 shows the association rule generation algorithm.
Algorithm genRules(F) /! F 15 the set of all frequent 1temsets

1 for each frequent k-itemset i F, k2 2 do
2 output every 1-item consequent rule of 7/ with confidence = minconf and

support <« frcount /n // n1s the total number of transactions mn T
3 H; « {consequents of all 1-1tem consequent rules derived from f; above};
- ap-genRules(f. Hy);
5 endfor
Procedure ap-genRules(f;. H,,) ! Hy 1s the set of m-item consequents

1 if (k=m~+ 1) AND (Hy # &) then

2 H,+; «+ candidate-gen(Hy):

3 for each fip-; in Hy.; do

4 conf < fr.count ! (fx — ly+1).count:

5 if (conf = minconf) then

6 output the rule (; — i,.;) — /-, with confidence = confand

support =frcount 'n; /! n 1s the total number of transactions in T
7 else
8 delete fiy+ from Hya
9 endfor
10 ap-genRules(fs. Hp-1):
11 endif

Figure 3.15 The association rule generation algorithm [23]

For example of association rule generation: Suppose we use a frequent
3-itemset({milk, bread, eggs}) to generate rules and define minconf. = 70%. The

following lists all possible association rules with their support and confident values.

Rule 1: milk , bread — eggs|[confidence=3/4 = 75% ]
Rule 2: milk , eggs — bread [confidence=3/4 = 75%]
Rule 3: bread, eggs ilk [confidence=3/5 = 60%]
Rule 4: milk — bread, eggs [confidence=3/3 = 100%]
Rule 5: bread — milk, eggs[confidence=3/3 = 100%]
Rule 6: eggs — milk, bread [confidence=3/3 = 100%]
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There are five association rules, namely Rule 1, Rule 2, Rule 4, Rule 5 and
Rule 6 that have confidence values greater than minconf. Therefore, these five rules

are interesting for users.
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CHAPTER IV
ACRM-VRT SYSTEM DESIGN

4.1 ACRM-VRT System Architecture
The ACRM-VRT system architecture is illustrated in Figure 4.1.

Intranet

i1

VRT
Officer

Web Interface

i

OLAP Tool Association Rule Mining Tool

O |
)

Analytical Tool

VRT

9 VRT data mart

FVAT

ETL Process

Figure 4.1 ACRM-VRT System architecture

Figure 4.1 ACRM-VRT architecture consists of 5 components as follows:
1) Data sources for buildin@ata Martinclude VRT and FVAT (Full

Value Added Tax Database
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2) ETL process.
3) VRT data mart
4) Analytical Tool composed of:
= OLAP Tool is a tool for analyze multidimensional data online
= Association Rule Mining Tool is a tool for discovering the
association rules representing tourist’s goods purchase behaviors.
5) Web Interface is used to interact between ACRM-VRT system and
users (VRT officers). The officers working at VRT office can access the system via

Intranet system.

4.2 Data Sources of Data Mart

Source of Data Mart is the combination of data from two systems
described as follows:

1) FVAT: Data is stored in the form of relational database in database
management system named DB2 on mainframe. VAT registrant data and VAT filing
data are stored in this system.

2) VRT: Data is stored in the form of relational database in DB2. VAT

refunds for tourists, VRT entrepreneurs and VRT shops data are stored in this system.
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E-R Diagram Data source of Data Mart

E-R Diagram of VRT System E-R Diagram of FVAT System

PPO1_FVAT

1

3 CCoucod>
AIRPORCOD RDBCOU
1 M 1

M I >

PPO1B_FVAT

:
1 1 M 1
VRTBACKDET VRTBRAADD MOl

1 M M
1
i
VRTJURNAM Coticod >
: Curmmn >

M
VRTTXP

PRODUCT

Figure 4.2 E-R diagram data source of Data Mart

QD man>

Figure 4.2 shows E-R diagram of VAT registrant and VRT filing data.
Only the core files used to build the Data Mart of the ACRM-VRT system are
displayed in the figure. They consist of twelve tables from VRT system and three
tables from FVAT system. The last updated of these data is June 30, 2009. (from
January 1, 1999 to June 30, 2009. These tables are described as follows:

Table 4.1 The summary table of data sources for VRT data mart

. Table Type
No Table Name Description / Database Approx. Volume
- . 12,567,989
1 TOURIST _Records_of tourists Transaction (20,000 /
information [ VRT
Month)
Records of VAT Transaction 14,890,890
2 VRTBACK Refund /VRT (20,000
Information /Month)
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o Table Type
No Table Name Description | Database Approx. Volume
. 14,897,997
3 VRTBACKDET Records of \(AT Transaction (~20,000 /
Refund Detail | VRT
Month)
. 1,151,162
4 VRTBACKSUB Records of : Transaction (~37.000 /
Product Detail [ VRT
Month)
Records of VRT Master /
5 VRTIJURNAM registrant 1,036
1 VRT
Information
Records of
application detail | Master /
9 VRT Vi of VAT registrant | VRT 4212
shop
Records of address
of business Master /
7 | VRTBRAADD 1| ation in VRT = | VRT &2
system
W G2 Table file /
8 AIRPORCOD airport’s reference 9
VRT
code
Records of
country’s d
9 RDBCOU reference code and;r/able file / 244
: ' RT
nationality of the
tourist
Records of
tambol, amphur | Table file /
10 MO and province VRT 8,429
reference code
Records of Table file /
11 | PRODUCT product type VRT 35
Records of
regional revenue .
12 | RDBOFF office code and \T/";‘ge file /1 133
area revenue
office code
Records of
registration Master / 369,945
13 PPOL_FVAT information of FVAT
VAT registrant
Records of Master /
14 PP01B_FVAT registration 447,808
. . FVAT
information of
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1ce

e

No Table Name Description ;rgzltzb-?ge Approx. Volume
VAT registrant
branch

15| v_ppso_paT | Recots of PPOYTIRISICIOn (55000,

onth)
1. Table name :Tourist
Description : Tourist Information.
Data source : VRT System

No Field Name Data Type Description

1 REQREFSEQ CHAR(15) Sfr?q%i?t reference sequer

2 AIRPORCOD NUMERIC(2) International airport Code

o | reorecoa | oae e

4 PASSPORTNO CHAR(25) Tourist passport number

5 TOUTITNAM VARCHAR(40) Tourist title name

6 TOUFIRNAM VARCHAR(80) Tourist first name

7 TOULASNAM VARCHAR(80) Tourist last name

8 NATION CHAR(5) Tourists nationality

9 DATIN DATE Arrival date

10 DATOUT DATE Departure date

11 | ADDRESSNO VARCHAR(30) Addressumber

12 | STREET VARCHAR(40) Street name

13 | DISTRICT VARCHAR(40) District name

14 | PROVINCE VARCHAR(40) Province name

15 | STATE VARCHAR(40) State name

16 | COUNTRY VARCHAR(40) Country name

17 | ZIPCODE VARCHAR(5) Zigode

18 | UPDDATE TIMESTAMP Update time stamp

19 USERID CHAR(8) User ID
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2. Table name :VRTBACK

Description : VAT Refund Information.

Data source :VRT System
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e

d

No Field Name Data Type Description

1 REQREFSEQ CHAR(15) rFfuer?wléi?t reference sequernce
2 AIRPORCOD NUMERIC(2) International airport code
o | rorecoar | one
4 OFFICERID CHAR(8) Revenue officer ID

5 SHIFTNO CHAR(1) Shift number

6 TERMNO CHAR(2) Terminal number

7 REFPAIDAT DATE VAT refund payment date
8 REQREFCOD CHAR(2) Request refund type code
9 REFPAICOD CHAR(1) VAT Refund payment code
10 | REQPURAMO NUMERIC(9,2) Tourist purchase amount
11 | REQVATAMO NUMERIC(9,2) VAT refund amount

12 | TOTPURAMO NUMERIC(9.,2) ;‘;tgbmp”mhase compute
13 | CALVATAMO NUMERIC(9,2) Calculate VAT amount

14 | AUDPURAMO NUMERIC(9,2) Audit purchase amount
15 AUDVATAMO NUMERIC(9,2) Audit VAT amount

16 | REFFEEAMO NUMERIC(9,2) VAT refund fee amount
17 DRAFTNO VARCHAR(50) Draft number

18 | DRAFTEXP NUMERIC(9,2) Expenses of Draft

19 | CRCARACC VARCHAR(50) Credit card number

20 | CREXPDATE DATE Expire date of credit card
21 | CRCARCOP VARCHAR(50) Create card corporation
22 | TRANFEXP NUMERIC(9,2) Transfer expenses

23 | ACCSTATUS CHAR(2) Account status

24 | REFPAIAMO NUMERIC(9,2) g‘g,‘r)r‘gt of VAT Refund
25 | OPERUSER CHAR(8) Operator user
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No

Field Name

Data Type

Description

26

OPERSTATUS

CHAR(1)

Refund status

3. Table name :VRTBACKDET
Description : VAT Refund Detail.

Data source :VRT System

No Field Name Data Type Description

1 REQREFSEQ CHAR(15) Request refund type code

2 PP10VOLNO NUMERIC(7) P.P.10 Volume Number

3 PP10SNO NUMERIC(7) P.P.10 Serial Number
VRT Taxpayer

i VRS ALRES identification number

S VRTBRANO NUMERIC(4) VRT branch number

6 REQVATAMO NUMERIC(9,2) VAT refund amount

7 | TOTPURAMO NUMERIC(9,2) ;ﬂg‘hﬁ;‘mhase gempute

8 CALVATAMO NUMERIC(9,2) Calculate VAT amount

9 AUDPURAMO NUMERIC(9,2) Audit purchase amount

10 | AUDVATAMO NUMERIC(9,2) Audit VAT amount

11 | MGRCOMD CHAR(1) Manager command code

12 | REFPAIAMO NUMERIC(9,2) g‘g/‘r’r‘:;t]t"f VAT Refund

13 | PP1OMIS CHAR(1) s ol found in

14 | DENYCOD CHAR(3) Deny Code

15 | ITEMNUM NUMERIC(3) Amount of item goods

16 | UPDDATE TIMESTAMP Update time stamp

17 | USERID CHAR(8) User id

18 | PP1OUSTD CHAR(2) Incorrect P.P.10 form code
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4. Table name :VRTBACKSUB

Description : Product Detail.

Data source :VRT System
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No Field Name Data Type Description

1 REQREFSEQ CHAR(15) Request VAT Number

2 PP10VOLNO NUMERIC(7) P.P. 10 Volume Number

3 PP10SNO NUMERIC(7) P.P. 10 Serial Number

4 ITEM NUMERIC(1) Goods Item

5 PRODTYP CHAR(6) Goods Code

6 PURAMO NUMERIC(9,2) Purchase Amount

[/ VATAMO NUMERIC(9,2) VAT Amount

8 | CUSCHK CHAR(1) g;*jéom dieckily  good
9 RDCHK CHAR(1) ch()e(\)/ggléﬁdé)fﬁcer checking

5. Table name :VRTJURNAM
Description : VRT Registrant Information.

Data source :VRT System

No Field Name Data Type Description
1 | VRTTIN CHAR(10) VRT Taxpayer
identification number
2 LASTDATE DATE Last Date of VRT System
3 FIRSTDATE DATE First Date of VRT System
4 TITCOD CHAR(8) VRT taxpayer title name
5 VRTNAMTHA VARCHAR(160) VRT Taxpayer Thai name
6 | VRTNAMENG VARCHAR(160) ngga"payer English
VRT Personal identificatior]
7 VRTPIN CHAR(13)
number
8 VATDATE DATE VAT registration date
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No Field Name Data Type Description

9 JURDATE DATE Corporation registration
date

10 | PAIDCAPITAL NUMERIC(6,2) Paid capital amount

6. Table name :VRTTXP
Description : Application detail of VAT registrant shop.
Data source :\VRT System

No Field Name Data Type Description

1 VRTTIN CHAR(10) VRT Taxpayer identification
number

2 VRTBRANO NUMERIC(4) VRT Branch Number

8 LASTDATE DATE Last Date of VRT System

4 FIRSTDATE DATE First Date of VRT System

3 CANCOD CHAR(2) VAT cancel code

6 DISDATE DATE VAT disinheritanceode

7 DISDOCNO VARCHAR(15) VAT disinherit document
number

8 DISDOCNODAE DATE ;/Ql’ disinherit document
International Standard

9 ISIC NUMERIC(1) Industrial Classification
code

10 | CANCODVRT CHAR(2) VRT cancel code

11 | DISDATEVRT DATE VRT disinherit date

12 | DISDOCNOVRT | VARCHAR(15) | VAT disinheritdocument
number

13 DISDOCNODATE DATE VAT disinherit document

VRT date

International Standard

14 | ISICVRT NUMERIC(1) Industrial Classification
Code in VRT System

15 | GOODSTYP CHAR(2) Goods type code
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7. Table name :VRTBRAADD

Description : Address of Business Location in VRT System

Data source VRT System
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No Field Name Data Type Description

L | VRTTIN CHAR(10) dontiication number
2 VRTBRANO NUMERIC(4) Branch number

3 LASTDATE DATE Last date of VRT system
4 FIRSTDATE DATE First date of VRT system
5 TITCOD CHAR(8) VRT title code

6 BRANAM VARCHAR(160) VRT shop Thai name

i BRANAM_ENG VARCHAR(160) VRT shop English name
8 BLDGNAME VARCHAR(40) Building name

9 VILLAGE VARCHAR(40) Village name

10 ROOMNO VARCHAR(20) Room number

11 | FLOORNO VARCHAR(20) Floor number

12 | ADDNO VARCHAR(30) Address number

13 MOONO VARCHAR(2) Moo number

14 SOINAM VARCHAR(40) Soi name

15 | THNNAM VARCHAR(40) Street name

16 | TAMCOD CHAR(6) Sub district code

17 | AMPCOD CHAR(6) District code

18 PROVCOD CHAR(6) Province code

19 | POSCOD VARCHAR(5) Zip code

20 | TELNO VARCHAR(15) Telephone number

21 FAXNO VARCHAR(15) FAX number

22 | OFFCOD CHAR(8) Revenue office code

23 EMAIL VARCHAR(30) E-Mail address
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8. Table name :AIRPORCOD

Description : Airport’s Reference Code

Data source :VRT System

M.Sc. (Computer Science) /

No Field Name Data Type Description

1 AIRPORCOD DECIMAL(2) International airport code

2 | ARPORCODTXT | VARCHAR(100) 'n”;fnrga“ona' airport Thai

3 | ARPORCODENG | VARCHAR(100) 'n”;fnrga“o”a' airport English

4 | ARPORCODSHT | VARCHAR(3) Shellamensl Internationa
airport

5 OFFCODE CHARACTER(8) Revenue office code

9. Table name :RDBCOU

Description : Country’s Reference Code and Nationality of The Tiur

Data source :VRT System

No Field Name Data Type Description
1 coucobD CHARACTER(5) Country code

2 COUNAM VARCHAR(50) Country name

3 NATNAM VARCHAR(50) Nationality name
4 CONTINENT CHARACTER(1) Continent code

10. Table name :MOI

Description : Tambol, Amphur and Province Reference Code.

Data source : VRT System

61

No Field Name Data Type Description

Code for  sub-district
1 MOICOD CHARACTER(6) o _

district, province

Thai name for sub-distric
2 MOINAME VARCHAR(50) o )

district, province
3 MOINAMEENG VARCHAR(50) English name for sub

[
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No Field Name Data Type Description

district, district, province

4 OFFCODE CHARACTER(8) | Revenue office code

11. Table name :PRODUCT
Description : Product Type

Data source :VRT System

No Field Name Data Type Description
1 PRODTYP CHARACTER(4) Goods type code
2 PRODTXT VARCHAR(100) Goods Thai name
3 PRODENG VARCHAR(100) Goods English name
4 REFUNDTYP CHARACTER(2) R=Refund D=Deny

12. Table name :RDBOFF
Description : Regional Revenue Office Code and Area Revenue Offae
Data source : VRT System

No Field Name Data Type Description

1 OFFCOD CHARACTER(8) Revenue office code

2 OFFNAME VARCHAR(50) Revenue office name

3 SUPOFFCOD CHARACTER(8) Revenue supper office code

13. Table name :PP0O1_FVAT
Description : Registration Information of VAT Registrant.
Data source : FVAT System

No Field Name Data Type Description

1 TIN CHAR(13) Taxpayer identificatior
number

2 TITNAM VARCHAR(40) Taxpayer title name

3 NAME VARCHAR(160) Taxpayer name




Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Computer Science) /

63

\

nt

No Field Name Data Type Description

4 SURNAME VARCHAR(80) Taxpayer surname

5 BLDGNAME VARCHAR(40) Building name

6 | VILLAGE VARCHAR(40) Village name

7 ROOMNO VARCHAR(20) Room number

8 FLOORNO VARCHAR(20) Floor number

9 ADDNO VARCHAR(30) Address number

10 | MOONO VARCHAR(2) Moo number

11 | SOINAM VARCHAR(40) Soi name

12 | THNNAM VARCHAR(40) Street name

13 | TAMCOD CHAR(6) Sub-districtcode

14 | AMPCOD CHAR(6) District code

15 | PROVCOD CHAR(6) Province code

16 | POSCOD VARCHAR(5) Post code

17 | TELNO VARCHAR(15) Telephone number

18 | FORRECDAT DATE Form received date

19 | APRDAT DATE Approved date

20 | FIRDATTYP CHAR(1) First date type

21 BUSFIRDAT DATE Business first date

22 | pIN CHAR(15) rF:Srr:SQ?I identificatior

23 | CORREGNO CHAR(15) Slj’r;pt?éf‘te registratio

24 | CORREGDAT DATE Corporate registration date

25 | BUSCPTAMO DECIMAL(15,2) Paid capital amount
Estimate income amoul

26 ESTMONINCAMO | DECIMAL(15,2) per month

27 | BUSTYPCOD1 CHAR(1) Business type code 1

28 | GOOTYPCOD1 CHAR(6) Goods type code 1

29 | BUSTYPCOD2 CHAR(1) Business type code 2
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No Field Name Data Type Description
30 | GOOTYPCOD2 CHAR(6) Goods type code 2
31 | BUSTYPCOD3 CHAR(1) Business type code 3
32 | GOOTYPCOD3 CHAR(6) Goods type code 3
33 | VATCOD CHAR(1) VAT rate code
34 | OFECOD CHAR(8) ?(;(Celz Revenue branch offig
35 | OFENM CHAR(45) ﬁ;ﬁeRevenue branch offig
36 | SUPNM CHAR(45) Area Revenue Office nam
37 | TAXGOODTYPE CHAR(1) Good Taxpayer type
38 | JFBSTA CHAR(1) Joint filling Status

Joint filling branch numbe
39 | JFBNO DECIMAL(5) (P.P.30)
40 | LTOSTA CHAR(1) ;ggji Business - Taxpays
41 | TAMCOD CHAR(1) Sub-district code
42 | AMPCOD CHAR(6) District code
43 | PROVCOD CHAR(6) Province code

14. Table name :PP01B_FVAT

Description : Registration information of VAT Registrant Branch

Data source : FVAT System

No Field Name Data Type Description

1 TIN CHAR(13) Taxpayer identificatior
number

2 BRANO DECIMAL(5,0) Branch number

3 TITNAM VARCHAR(40) VAT Taxpayer title name

4 | BRANAM VARCHAR(160) | VAT = Taxpayer branch
name

5 | BLDGNAME VARCHAR(40) Building name

6 ROOMNO VARCHAR(20) Room number
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No Field Name Data Type Description

7 FLOORNO VARCHAR(20) Floor number

8 ADDNO VARCHAR(30) Address number

9 MOONO VARCHAR(2) Moo number

10 SOINAM VARCHAR(40) Soi name

11 THNNAM VARCHAR(40) Street name

12 | TAMCOD CHAR(6) Sub-district code

13 | AMPCOD CHAR(6) District code

14 | PROVCOD CHAR(6) Province code

15 | POSCOD VARCHAR(5) Zip code

16 | TELNO VARCHAR(15) Telephone number

17 | FORRECDAT DATE Received form date

18 | APRDAT DATE Approved date

19 | BUSFIRDAT DATE Business first date

20 | OEECOD CHAR(S) ?(;32 Revenue branch offic
21 | OFENM CHAR(45) ,:\;?sleRevenue branch offic
22 | SUPNM CHAR(45) Area Revenue office code
23 | TAMCOD CHAR(1) Sub-districttode

24 | AMPCOD CHAR(6) District code

25 PROVCOD CHAR(6) Province code

15. Table name :V_PP30_FVAT
Description : PP30 Filing Information.

Data source : FVAT System

e

e

No Field Name Data Type Description
1 TIN CHAR(13) Ijgpbae%er identification
2 BRANO DECIMAL(5,0) Branch number
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No Field Name Data Type Description

3 TAXYEA DECIMAL(4,0) Tax year

4 TAXMON DECIMAL(2,0) Tax month

5 SLEAMO CHAR(8) Sales amount this month

6 SLETAXAMO DECIMAL(15,2) This month’s net sales tax
Purchase amount that is
entitled to deduction of inpyt

! WP RS ErIND, tax from output tax in this
month’s computation

8 | PURTAXAMO DECIMAL(15,2) tTa':(is jjlonth's ngpurchase

9 PABTAXAMO DECIMAL(15,2) This month’s tax payable

10 | REBTAXAMO DECIMAL(15,2) ;2;2 gl"e)”th’s BXCHRS X

11 | REGTST TIMESTAMP Record register time stamp

4.3 ETL Process

Processes of importing data to Data mart are illustrated in Figure 4.3.

ETL Process
Initial ETL ETL for Refreshment
Extraction Transformation Loading Extraction Transformation Loading
|‘| Full Extraction | 4 Cleaning | Data Mart Creating | |‘| Full Extraction | 4 Cleaning | Data Mart
Updating
4 Adding Attribute | Cube Generation | —| Adding Attribute

Splitting / Merging

Creating

Surrogate Key

Summarizing

Splitting / Merging

Creating

Surrogate Key

Summarizing

Figure4.3 Structure Chart of ETL Process
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Figure 4.3 shows the ETL’s process for preparing and importing data to
Data Mart. These processes are described as follows:
1) Initial ETL: is the initial process in building Data Mart and Data Cube.
2) ETL for Refreshment: is a process to update the Data Mart for ACRM-VRT
system. Data will be updated monthly and be used to create monthly reports.

Initial ETL andETL for Refreshment is the combination of these psses

described as follows:

= Extraction
Full Extraction Steps to select data from data sources.

=  Transformation

Cleaning Steps to update data to be consistent and in the defined
forms.

Add Attribute  Steps to add data field to be easy to integration and
retrieve data.

Splitting / Merge Step to split data such as split purchase date in date

format into separated date, month and y@at merge data such as sum the total
orders in each day.
Creating Surrogate KeyStep to define thé&rimary Key inDimension

Table which is the integer type generated automatically. This key is used to link to
Fact Table. Consequently, the size of the Fact Table would not be large.

Summarizing  Step to summarize data for Fact Tdkdet Table

= Loading
Data Mart Creation Step toimport transformed data to Dimension

TablesandFact Tables according to the defined structure.
Data Mart Updating  Step to update data DData Mart to be up-to-

dated by adding data generated in the new month.
Cube Generation Step to import and updddata Cube.
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4.4 Data Mart Design
The design of a data mart is divided into three parts including data

granularity declaration, concept hierarchies definition, and structure of data mart.

4.4.1 Data Granularity Declaration

There are two levels of Data Granularity namely day and nusgtribed
as follows:
1) Day Level Granularity: Store daily information, including VAT refunds for
tourists data. This data are used to display the amount of tourists that come to request
for VAT refund in each day. From this, the VRT officer can be arranged for providing
service to the tourists.
2) Month Level Granularity : Store monthly information, including VRT filing data.

4.4.2 Concept Hierarchies Definition
Showing the data perspectives used to retrieve data are defined as follows:
1) RD Office : Show area of responsibility of each Revenue Office that the
business’s stores are located.
2) Country : Show the country of tourists requesting for VAT refund.
3) Province : Show the business location according to the map of Thailand.
4) Pay VAT Time : Show month and year that payment occurs.
5) Refund VAT Time : Show year month day of requesting for VAT refund.
6) Refund Type : Show refund type of the tourist.

Table 4.2 Shoveconcept hierarchy design

Dimension Level
1. RD Office Regional --> Area --> Branch
2. Country Continent -- > Country
3. Province Province -- > District -- > Sub district

Year --> Semester -- > Quarter --> Month
4. Pay VAT Time | Fiscal Year -- > Fiscal Semester --> Fiscal Quarter --> Fiscal
Month
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Dimension Level
Year --> Semester -- > Quarter --> Month -- > Day
> R.efund VAT Fiscal Year -- > Fiscal Semester --> Fiscal Quarter --> Fiscal
Time Month

6. Refund Type Refund Group -- > Refund Name

443 DataMart Structure
Data Mart structure is depicted in Figure 4.4. The structure composes of 17

dimension tables antfact tables described in Table 4.3
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Table 4.3 Tables in data mart

No Table Name Description Type

Records of summarized
submitted VAT30 form data
1 | TaxpayerPaidTaxFact (VAT Taxpayer in VRT Fact

system)

Records of summarized

2 | TouristPurchserGoodsFact n | Fact
tourists purchase goods data

Records of summarized

3 | TouristRefundVATFact tourists refund VAT data Fact

Records of summarized VR
:tTaxpayer and VRT Shop dat

Records of International

4 | VRTTaxpayerAndVRTShopFaq aFact

5 | AirportDim airport Dimension
6 | CountryDim Records of country Dimension
7 | GenderDim Records of gender Dimension
8 | GoodsDim Records of goods type Dimension

Records of International

Classification Code

Records of location refund

10 | LocationRefundVATDIm VAT Dimension

11 | PaidVATDIm Records of paid VAT Dimension

12 | ProvinceDim Records of province Dimension

13 | RDOfficeDim Records of Revenue office | pimension
Records of tourists refund

14 | RefundHourDim Dimension

VAT per hour

Records of tourists refund

15 | RefundVATTimeDim VAT date Dimension

Records of process report

16 | ReportTimeDim . Dimension
time
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No Table Name Description Type
Records of tourist request
17 | RequestVATDIm VAT type Dimension
Records of large Business
18 | TinLtoDim Dimension
Taxpayer
Records of International
19 | VRTAIrportDim : Dimension
airport
20 | VRTShopDim Records of VRT shop Dimension
21 | VRTTaxpayerDim Records of VRT Taxpayer | pimension
1. Table Name : TaxpayerPaidTaxFact
Description : Filing Information of VAT Registrant in VRT System
Table Type : Fact Table
No Field Name Description Type | Size | Key
1 | TimeVATKey Time key smallint | 2 PK
VRT Taxpayer
2 | VRTTinKey identification number | smallint | 2 | PK
key
3 | VRTShopKey VRT shop key smallint | 2 PK
Amount of sales goods
4 | SaleAmount from P.P.30 form float 4
5 | PaidTaxAmount Amount of tax paymentfloat 4
Amount of tourist
6 | TouristPurchaseAmount float 4
purchase goods
Amount of tourist
7 | TouristRefundVATAmount refund VAT float 4
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2. Table Name:  TouristPurchserGoodsFact
Description : Purchasing Transaction of the Tourist
Table Type : Fact
No Field Name Description Type | Size | Key
1 | DayKey Day key int 4 PK
International airport
2 | AirportCode char 2 PK
code
CountryKey Country code smallint | 2 PK
4 | GenderCode Gender code char 1 PK
ProvinceKey Province key smallint | 2 PK
VRT Taxpayer
6§ [VRTTInACH identification number flgalint | § PK
7 | VRTShopKey VRT shop key smallint | 2 PK
8 | GoodsKey Goods key tinyint | 1 PK
9 | TouristCount Total of Tourist float 4
10 | ItemCount Total of purchase items fgat 4
Amount of purchase
11 | PurchaseAmount float 4
goods
12 | VATAmount Amount of VAT float 4
3. Table Name : TouristRefundVATFact
Description : Request for VAT Refund Transaction of the Tourist.
Table Type : Fact
No Field Name Description Type | Size | Key
1 | DayKey Day key int 4 PK
2 | LocationRefundCode Z&Terefund location char 1 PK
. International airport of | ,. .
3 | VRTAIrportkey VRT system tinyint 1 PK
4 | GenderCode Gender code char 1 PK
5 | CountryKey Country key smallint | 2 PK
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No Field Name Description Type | Size | Key
6 | RequestCode VAT Refund code char 1 PK
7 | PaidKey Refund paymentkey | tinyint | 1 PK
8 | HourKey Hour key tinyint |1 PK
Amount of tourists
9 | RegPurchaseAmount float 4
purchase goods
Amount of tourists
10 | RegVATAmMount refund VAT float 4
Amount of VAT
11 | TotalPurchaseAmount float 4
refundable
Amount of VAT
12 | TotalPaidVATAmount . float 4
payment for tourists
13 | TouristCount Total of tourists float 4

4. Table Name : VRTTaxpayerAndVRTShopFact

Description : Number of VAT Registrant and Business’s Shop in VRT System

Table Type : Fact Table

No | Field Name Description Type Size | Key

1 | TimeVATKey Key of time smallint | 2 PK

2 | RdOfficeKey Revenue office code | gmallint | 2 PK

3 | ProvinceKey Province code smallint | 2 PK
International Standard

4 | IscKey Industrial Classification smallint | 2 PK
key
Large Business

5 | LtoKey char 1 PK
taxpayer code
Total of new VRT

6 | VRTTaxpayerNew int 4
Taxpayer

7 | VRTShopNew Total of new VRT int 4
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No | Field Name Description Type Size | Key
shops
Total of old VRT

8 | VRTTaxpayerOld int 4
taxpayer

9 | VRTShopOld Total of old VRT shops| int 4

5. Table Name: AirportDim
Description :  Airport Code
Table Type : Dimension Table

No | Field Name Description Type Size | Key
1 | AirportCode Airport code char 2 PK
2 | AirportName Airport name nvarchay 50

Revenue office code
3 | RDOffice return VAT for tourists | char 8

Revenue office name

4 | RDOfficeName return VAT for tourists | nvarchar 50

Province code of

5 | ProvinceCode international airport char 6

Province name of

6 | ProvinceName international airport nvarchar 50

6. Table Name: CountryDim
Description : Country Code

Table Type : Dimension Table

No | Field Name Description Type Size | Key
1 | CountryKey Country key smallint | 2 PK
2 | CountryCode Country code char 5

3 | CountryName Country name nvarchar 150

4 | NationalityName Nationality name nvarchar 15%0
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No | Field Name Description Type Size | Key
5 | ContinentCode Continent code char 1

6 | ContinentNameThai Continent Thai name nvarghar %0

7 | ContinentNameEng Continent English name nvarchar 50

8 | CountryReport Country name for repoftnvarchar| 150

7. Table Name: GenderDim
Description : Gender Code

Table Type : Dimension Table

No | Field Name Description Type Size | Key
1 GenderCode Gender code char i PK
2 GenderName Gender name char 10

8. Table Name: GoodsDim
Description : Product Type Code
Table Type : Dimension Table

No | Field Name Description Type Size | Key
1 | GoodsKey Goods key tinyint | 1 PK
2 | GoodsCode Goods code char 4
3 | GoodsName Goods name nvarchar| 150
4 | GoodsCodeReport Goods code for report | char 2
5 | GoodsNameReport Goods name for report| nyarchar| 150

VAT refund type name
6 | RefundType (D=Deny, R=Refund char 1
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9. Table Name: IscDim
Description : Business Type

Table Type : Dimension Table

No | Field Name Description Type Size | Key

International Standard
1 | IscKey Industrial Classification| smallint | 2 PK
key

International Standard
2 | IscCode Industrial Classification| char 6
Code

International Standard

name

10. Table Name: LocationRefundVATDIm
Description : VAT Refund Location
Table Type : Dimension Table

No | Field Name Description Type Size | Key

Location submitted to

1 | LocationRefundCode claim for the VAT char 1 PK
refund code

Location submitted to
claim for the VAT
refund ( B=Box at the

international airport,

2 | LocationRefundName nvarchar| 50

C=Counter at the
international airport,

P=Postal service
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11. Table Name: PaidVATDIim
Description : Refund Type

Table Type : Dimension Table
No | Field Name Description Type Size | Key
VAT refund payment
1 | PaidKey key tinyint 1 PK
Paid refund tax code
(C=Credit, M=Money,
2 | PaidCode N=Deny, D= Draft, U char 1
= on process
3 | PaidName Paid refund tax name | nyarchar| 50
Paid VAT type
4 | PaidType (C=Credit, M=Money, | o5, 1
N=Deny
5 | PaidTypeName Paid VAT type name | nyarchar| 50
Approved / not
6 | PaidApprove Approved paid VAT nvarchar| 50
12. Table Name: ProvinceDim
Description : Province Information.
Table Type : Dimension Table
No | Field Name Description Type Size | Key
1 | ProvinceKey Key of Province smallint | 2 PK
2 | SubDistrictCode Sub-district code char 6
3 | SubDistrictName Sub-district code nvarchar| 50
4 | DistrictCode District code char 6
5 | DistrictName District name nvarchar| 50
6 | ProvinceCode Province code char 6
7 | ProvinceName Province name nvarchar| 50




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Computer Science) / 79

No | Field Name Description Type Size | Key

Province code have

8 | AirportProvinceCode . : : char 2
international airport

Province name have

9 | AirportProvinceName . : . nvarchar| 50
international airport

10 | RdOfficeCode Revenue office code | char 8

13. Table Name: RDOfficeDim
Description : RD'’s office.
Table Type : Dimension Table

No | Field Name Description Type Size | Key
1 | RdOfficeKey Revenue office code | smallint | 2 PK
Area Revenue branch
2 | RdOfficeCode ) char 8
office code
Area Revenue branch
3 | RdOfficeName > nvarchar| 100
office name

Area Revenue branch

4 | RdOfficeShortName ; nvarchar| 50
office short name

Area Revenue office

5 | RdAreaCode char 8
code
Area Revenue office

6 | RdAreaName nvarchar| 20
name
Region Revenue office

7 | RdRegionalCode code char 8

Region Revenue office

8 | RdRegionalName nvarchar| 15
name




Somjai Samoemuan

14. Table Name:

ACRM-VRT System Design / 80

RefundHourDim

Description : Number of Refund Hour at the Airport
Table Type : Dimension Table
No | Field Name Description Type Size | Key
1 | HourKey Key of Hour tinyint |1 PK
2 | HourName Hour per day nvarchar| 50
Shift code at
3 | ShiftCode : : . char 1
international airport
Shift name at
4 | ShiftName . . : char 10
international airport
15. Table Name: RefundVATTimeDim
Description : Request Date Information
Table Type : Dimension Table
No | Field Name Description Type Size | Key
1 | DayKey Key of day int 4 PK
Calendar date in date
2 | FullDate datetime| 4
format
Calendar date in
3 | FullDateText char 10
character format
4 | MonthOfCalendarYear Month of calendar year nyarchar| 15
5 | MonthNameEng English month name | char 10
6 | MonthNameThai Thai month name char 10
7 | QuarterCalendarYear Calendar quarter char 7
8 | SemesterCalendarYear | Calendar semester | chay 7
9 | CalendarYearEng Calendar year (Eng.) | smallint | 2
10 | CalendarYearThai Calendar year (Thai) | smallint | 2
11 | MonthFiscalYear Fiscal month char 7
12 | QuarterFiscalYear Fiscal quarter char 7
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No | Field Name Description Type Size | Key
13 | SemesterFiscalYear Fiscal Semester char 7
14 | FiscalYear Fiscal year smallint | 2
16. Table Name: ReportTimeDim
Description : Date for Generating Report
Table Type : Dimension Table
No | Field Name Description Type Size | Key
1 | TimeVATKey T smallint | 2 | PK
2 | MonthOfCalendarYear ST O IR R tinyint 1
3 | MonthNameEng =odlieVREEIE nvarchar| 50
4 | MonthNameThai S nvarchar| 50
5 | CalendarYearEng FAS"SN 72 smallint | 2
6 | CalendarYearThai S smallint | 2
7 | CalendarQuarterYear S E A char 7
8 | CalendarSemesterYear “Ia\daggester char 7
9 | MonthOfFiscalYear it a0 char 7
10 | FiscalSemesterYear PR el char 7
11 | FiscalQuarterYear RiSERAErE] char 7
12 | FiscalYear Fiscal year smallint | 2
17. Table Name: RequestVATDIm
Description : Request Type
Table Type : Dimension Table
No | Field Name Description Type Size | Key
VAT refund description
1 | RequestCode code (C= Credit char 1 PK
M=Money, D=Draft
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No | Field Name Description Type Size | Key
VAT refund description

2 | RequestName nvarchar| 50
name

VAT refund type
3 | RequestType (C=Credit, M=Money; char 1

4 | RequestTypeName VAT Refund type name nvarchar 50

18. Table Name: TinLtoDim
Description : Large Business Information
Table Type : Dimension Table

No | Field Name Description Type Size | Key
Large business taxpayer

code (0=non LTO,

1 | LtoKey char 1 PK
1=LTO)
Large business taxpayer

2 | LtoName char 10

name

19. Table Name: VRTAIrportDIim
Description :  Airport Information divided by The Structure of VRT System
Table Type : Dimension Table

No | Field Name Description Type Size | Key
International airport key

1 | VRTAIrportKey tinyint 1 PK

of VRT system

International airport code

2 | VRTAiIrportCode of VRT system char 2

International airport Thai

3 | VRTAIirportNameTh name of VRT system nvarchar| 50

International airport

4 | VRTAirportNameEng | English name of VRT | nyarchar| 50
system
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No | Field Name Description Type Size | Key
International airport short
5 | VRTAIirportNameShort name for VRT system nvarchar| 50
6 | RDOffice Revenue office code nvarchar| 50
7 | AirportCode International airport code char 2
International airport
8 | AirportName — nvarchar| 50
20. Table Name: VRTShopDim
Description : Shop in VRT System
Table Type : Dimension Table
No | Field Name Description Type Size | Key
1 | VrtShopKey VRT shop key smallint | 2 PK
2 | FirstDate VRT first date datetime| 4
VRT Taxpayer
3 1X"E identification number chi: 10
4 | VrtBrano VRT Branch number | smalint | 2
5 | LastDate VRT last date datetime| 4
6 | TitNameCode VRT title code char 8
7 | TitName VRT title name nvarchar| 25
VRT business branch
8 | VrtBranName Thai name nvarchar| 160
VRT business branch
9 | ShopEngName English name nvarchar| 160
10 | BldgName Building name nvarchar| 40
11 | Village Village name nvarchar| 40
12 | RoomNo Room number nvarchar| 20
13 | FloorNo Floor number nvarchar| 20
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No | Field Name Description Type Size | Key
14 | AddNo Address number nvarchar| 30
15 | MooNo Moo number char 2
16 | SoiName Soi name nvarchar| 40
17 | ThnName Street name nvarchar| 40
18 | SubDistrictCode Sub-district code char 6
19 | SubDistrictName Sub-district name nvarchar| 50
20 | DistrictCode District code char 6
21 | DistrictName District name nvarchar| 50
22 | ProvinceCode Province code char 6
23 | ProvinceName Province name nvarchar| 50
24 | PosCode Zip code char 6
25 | TelNo Telephone number nvarchar| 25
26 | FaxNo FAX number nvarchar| 25
27 | Email E_mail address nvarchar| 30
28 | TitShopCode Shop title code nvarchar| 8
29 | TitShopName Shop title name nvarchar| 25
30 | ShopName Shop name nvarchar| 160
31 | RdOfficeCode Revenue office code | nyarchar| 80
Large Business
32 | LtoCode Taxpayer code char 1
International Standard
33 | IscKey Industrial Classification| smallint | 2
Key
VRT Taxpayer ID.
34 | VrtTinKey smallint | 2

number key
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21. Table Name: VRTTaxpayerDim

Description : VAT Registrant in VRT System

Table Type : Dimension Table

No | Field Name Description Type Size | Key
VRT Taxpayer

1 | VrtTinKey identification number | smallint | 2 PK
Key
VRT Taxpayer

2 | Vg identification number Fhar 10
First date of VRT

3 | FirstDate datetime| 4
system
Last date of VRT

4 | LastDate datetime| 4
system
VRT Taxpayer title

5 | TitNameCode char 10
code
VRT Taxpayer title

6 | TitName nvarchar| 25
name
VRT Taxpayer Thai

7 | TaxpayerNameThai nvarchar| 160
name
VRT Taxpayer English

8 | TaxpayerNameEng nvarchar| 160
name
Personal identification

9 | Pin nvarchar| 15
number

10 | VATDate VAT registration date | datetime| 4
Corporation registratior

11 | JurDate datetime| 4
date

12 | BldName Building name nvarchar 40

13 | RoomNo Room number nvarchar 20

14 | FloorNo Floor number nvarchar 20

15 | Village Village name nvarchar 40
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No | Field Name Description Type Size | Key

16 | Addno Address number nvarchar 30

17 | MooNo Moo number nvarchar| 2

18 | SoiNam Soi name nvarchar| 40

19 | ThnName Street name nvarchar| 40

20 | PosCode Zip code nvarchar| 5

21 | TelNo Telephone number nvarchar 25

22 | GoodsTypeCode Goods type code char 6

23 | SubDistrictCode Sub-district code char 6

24 | SubDistrictName Sub-district name nvarchar 50

25 | DistrictCode District code char 6

26 | DistrictName District name nvarchar| 50

27 | ProvinceCode Province code char 6

28 | ProvinceName Province name nvarchar| 50

29 | RDOfficeCode Revenue office code | char 8
Taxpayer identification

30 | TinLto number of Large char 1
Business Taxpayer code

31 | IscKey Business type code | gmallint | 2

4.5 Data Cube Design

Data Cube of ACRM-VRT system is the combinatiorfafr data cubes
described in Table 4.4
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Table 4.4Summary otlata cube design

No | Cube Name Fact Table Dimension Table

1 TouristRefundVAT Cube TouristRefundVATFact RefundVATTimeDim ,
VRTAirportDim ,
LocationRefundVATDIm ,

RequestVATDIm ,
PaidVATDim , CountryDim ,
RefundHourDim ,

GenderDim

ReportTimeDim ,
VRTShopDim,
VRTTaxpayerDim ,

TouristPurchaseGoodsCube| TouristPurchaseGoodsFac

IscDim , GenderDim,
GoodsDim , AirportDim,
ProvinceDim,

CountryDim

3 VRTTaxpayerAndShop Cube VRTTaxpayerAndShopFact ProvinceDim . TinLtoDim |

RDOfficeDim ,
ReportTimeDim , IscDim

4 TaxpayerPaidTax Cube TaxpayerPaidTaxFact ReportTimeDim ,
VRTShopDim ,
VRTTaxpayerDim

1. TouristRefundVAT Cube
Data Cube of TouristRefundVAT composes of eight dimension tables and
1 fact table (showed in Figure 4.5) can be used to generate eight reports as below.

1) VAT Refund for Tourists report of the current fiscal year. Compared
with the previous fiscal year (monthly).

2) VAT Refund for Tourists report of the current fiscal year. Compared
with the previous fiscal year by airports.

3) VRT classified by location of province with an international airport
report.

4) VAT Refund for Tourists report, by money for annual fiscal year.

5) Statistics of tourists to refund VAT, by residence of tourists.



Somjai Samoemuan ACRM-VRT System Design / 88

6) Statistics of tourists to refund VAT, by airports.
7) Statistics refund by type of refund.

8) Statistics of VAT refund to tourists. By pan-residence of tourists.

| RefundYATTimeDim (db... m '3-3'-'3'“"-“ HElern B YRTAiportDin (dbo MRTA...
! DavEey | GenderCode d L\:-E:::E:R:ﬁ.l:dr\l:r:e | WRTAiportk ey
FullCrate GandetMarne WRETAiportCode
FullDateText Fy '-.-'RTP\!rpnrtNameTh
MonthioRC alendary ear YRT&irparttarmeEng
ManthiHameEng WRTAirportMarmeShor
MonthtHameThai RI;)OFH:&
QuarterCalendartear . ] TourstRefund'Y&TFact (., .ﬁ.!rportCode
SemesterCalendartear 4 } Daykey > AirpartHarne
CalendarfearEng :
CalendarrearThai ? Lotatlc!nReFundCode
MonthFizcalear 4 :RT:'EDZKEF B PaidWATDim (d..
CuarterFiscalVear { GenderCode Faidkey
SemesterFiscalfear ¥ Countrykey J 4o
Fisealt 7 RequestCode PaidCode
prosTear ¥ Paidiey PaidMarne
¥ Hourkey PaidType
ReqPurchazedrnount Pa!dTypeName
Regh/&TAmount PaidApprove
TotalPurchasemaount
B SountryDirn (dbo o, TotalP aidW'& T Arnount
/ g““”:"‘-‘g*‘g o~y i RequestVATDI...
ountryCode
Cnunthame 7 RequestCode
Mationalityt-ame ET:E:ETT
CantinentCade RequestTYpeName
ContinenttameThai | FefundHour... ] ¥F
ContinentMHarneEng 7 Hourtie
us
CountryRepokt Ay
chiftCode

Shiftrarne

Figure 4.5 Data Cube of VAT Refund for Tourist

2. TouristPurchaseGoods Cube
Data Cube of tourists’ purchasing consists of eight dimension tables and
1 fact table (shown in Figure 4.6). These data can be used to generate three reports as
follows:
1) VAT refund for tourists, by type of product getting VAT return.
2) Product type which the tourists buy frequently and request for VAT
refund.
3) Top ten product type which the tourists buy frequently and request for
VAT.
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Figure 4.6 Tourists’ purchasing

3. VRTTaxpayer AndShop Cube
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Number of business and shop in VRT system data cube consists of five
dimension tables and 1 fact table (shown in Figure 4.7) There are three types of report
can be generated from this data cube described as follows.

1) Statistics of approval for entrepreneurs selling goods to tourists.

2) Number of business requesting for VAT refund to tourists. Set by the

business location of the provincial international airports.

3) Accumulated statistic of VAT refund for tourist, compared with the

previous fiscal year. (monthly)
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Figure 4.7 Number of business in VRT system

4. TaxpayerPaidTax Cube
Data Cube of the balance of taxation of entrepreneurs consists of three
Dimension Tables and 1 Fact Table (shown in Figure 4.8) which can be used to

generate monthly and annually statistic report of business’s tax payment.
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Figure 4.8 Monthly and annually statistic report of business’s tax payment

4.6 OLAP Tool Design

OLAP Tool provides the service. VRT officers can view data in various
dimensions via Web Interface. Moreover VRT officers can also Pivot, Rollup, Drill
Down, Slice and Dice data. The working structure of this engine is illustrated in
Figure 4.9.
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Figure 4.9 Working structure of OLAP tool

Figure 4.9 shows the working Structure of OLAP Tool. Starting with VRT
officer send request to Web Interface and then it will transform request into MDX
(MDX stands for Multidimensional Expressions Language. MDX is a query language
that is used to interact and perform tasks with multidimensional databases (also called:
OLAP Cubes). The MDX language was originally developed by Microsoft in the late
1990s, and has been adopted by many other vendors of Multidimensional
Databases.[20]) and send XMLA over TCP/IP (XML for Analysis (XMLA) is the
native protocol for Microsoft SQL Server 2005 Analysis Services (SSAS), used for all
interaction between a client application and an instance of Analysis Services [20]) to
request data from SQL Server 2005 Analysis Services (SSAS) where Data Cube is
stored. After that SSAS will load data from VRT MART and send the result via
XMLA over TCP/IP and return Web Interface Response to VRT officer.

4.7 Association Rule Mining Tool
Association Rule Mining Tool is the tools using to analyze purchasing data

and sale data. VRT officer can request through Web Interface. (Figure 4.10)

XMLA over Association Rule Mining Tool (lg\/?X)
TCP/TP R
l { [ 1
Data J Load Dataset ‘ @
bl
Source @ XMLA over @ ReSeast
R SQL Serv.er 2005 TCP/IP Web Interface qu F
,.J Load Data Analysis Services (SSAS) @ ’ Generate frequent itemsets and ‘ F.
VRT MART iules Response VRT
@ 1 Resp @ Officer
’ Filter Rules |

Figure 4.10 Working structure of association rule mining tool

Figure 4.10 shows the working processes of Association Rule Mining
Tool. Starting from VRT officer defines the conditions of Data Set and Parameter for
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building Rule via Web Interface. Then, Web Interface will interpret the statement to
DMX (Data Mining Expressions Language) and send to Association Rule Mining
Tool. After that Association Rule Mining Tool will send data in the form of XMLA
over TCP/IP to connect and run Microsoft Association Rule Algorithm and retrieve
data from SQL Server 2005 Analysis Services (SSAS). Then SSAS will load data
from VRT MART and forward the result via XMLA over TCP/IP. Next, SSAS will
return the result to Association Rule Mining Tool to build the rule and Display Rule
according to the defined conditions and it will be sent the result to display on Web
Interface.

Working Processes Association Rule Mining Tool is illustrated in Figure
4.11

Load Dataset Generate frequent

) Filter Rules
itemsets and rules

| SQL Query | S ANISEN | Set Filter Parameter |
| Data Preparation | | Apriori | Generalized Rules

Figure 4.11 Working process of association rule mining tool

Figure 4.11 shows the working processes of the Association Rule Mining
Tool consists of three components as follows:
1) Load Dataset is responsible for preparing data used to build Rule. Its
working process is divided into two sub processes.
= SQL Query fetches statement from user and transforms it into the
SQL form used to retrieve data from Data Mart and send it to Data
Preparation.
= Data Preparation manages data to be in the form of structure and
conditions defined by the user.
2) Generate frequent itemsets and rules are responsible for exploring the
relational rules from received data using Apriori Algorithm. There are two main steps

in this algorithm described as follows:
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=  Set Minimum Support is responsible for fetching Minimum Support
value. This used to build Rule and defined by user and sends the
result to Apriori.
= Apriori is responsible for building Rule according to Minimum
Support value and the result from Apriori Algorithm.
3) Filter Rules is responsible for display the Rule satisfying conditions
defined by the user. There are two main steps in this algorithm described as follows:
= Set Filter Parameter is responsible for getting Minimum Confident
and/or keyword defined by user to search Rule satisfying defined
conditions and transform into DMX language for searching Rule
and forward the result to Generalized Rules.
= Generalized Rules are responsible for searching and displaying

Rules according to DMX language and forward the result to user.
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CHAPTER YV
ACRM-VRT SYSTEM DEVELOPMENT

This chapter explanation about the Hardware and Software use for develop

ACRM-VRT system. And explanation about operation of all functions of the

ACRM-VRT system which consist of Statistic Report, Searching VRT Taxpayer Data,

OLAP Tool and Data Mining Tool and example how to create report by using OLAP

Tool and Data Mining Tool.

5.1 Hardwar e and Softwar e Used for | mplementation

Hardware and Software use for develop ACRM-VRT system.

1) Hardware

Laptop computer simulating as Application Server and Data Mart
Server

Processor: Intel Pentium Il 1.3 GHz.

RAM: 1.5 GB

2) Software

Windows Server 2003 Enterprise Edition
Internet Explorer 6.0

Microsoft SQL Server 2005

Microsoft SQL Server 2005 Analysis Service
Microsoft SQL Server 2005 Reporting Service
Microsoft Virtual Studio 2005 Version 8.0

Microsoft .Net Framework Version 2.0
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5.2 User Interface of ACRM-VRT System

This part explained about system components and system functions, as

follow.
5.2.1 System Login
User input username and password, then click OK button to login.
18
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4 | _>|_|
|&] Done [T T T [ Ndtocalintranet

Figure 5.1 Login Screen

5.2.2 Main Menu

After login success, the Main Menu screen will appear (Figure 5.2). Main
Menu is contained five functions:

1) Statistic Report

2) Searching VRT Taxpayer Data

3) OLAP Tool

4) Data Mining Tool

5) Log out
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Figure 5.2 Main Menu Screen

5.2.3 Statistic Report

Users can create and view reports from this function. Reports consist of

current fiscal year's reports and comparison reports between fiscal years. The detail is

as follow:

Year reports contain 5 reports:

VAT refund for tourist Report

VAT refund for tourist Report divided by airport

VAT refund for tourist Report divided by refund type

Number of VRT Entrepreneurs Report divided by province which the

International Airport located

Sales Report divided by fiscal year

Comparison Reports contain 7 reports:

Refund Statistic
Refund Statistic divided by airport
Refund Statistic divided by refund type
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Number of VRT Entrepreneurs Monthly Statistic

Number of VRT Entrepreneurs Statistic divided by province which the

International Airport located

Refund Statistic divided by tourist residence’s continent

Sales Report divided by goods type
How to view report: User Click on each report name (Figure 5.3) to view

the report screen (Figure 5.4)
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Figure 5.3 Show how to select report
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Figure 5.4 Report screen

Figure 5.4 after user selects and clicks on report name, the report screen
will show up. User can zoom in or zoom out the screen, export to Microsoft Excel files

and print report.

5.2.4 Searching VRT Taxpayer Data

User can search VRT Entrepreneurs by input TIN and click “View report”
button. (Figure 5.5) The system will show entrepreneurs name, address, branch, VRT
registered date, VRT expired date on screen (see Figure 5.6).
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Figure 5.6 VRT Taxpayer information screen
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graph form, and data table. And Users can define conditions to view only data which

they want. OLAP Tool contains several components, as shown in Figure 5.7.
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Figure 5.7 Components of online data analysis browsing screen

Detail of OLAP Tool components:

- Graph Tool is the tool for set graph forms and graph details.

- Report Tool is the tool for manage report such as create, delete and

save.

- Selected Tool is the component used for select Data Cube.

- Filter/Slicer is the panel to place data which used for the specified

data.

- Series is the panel to paste the specified data group.
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- Measures and Dimensions is the panel for display fields in Data Cube
which is Measures and Dimensions type.

- Categories is the panel for pasted and displayed required data type.

- Filter and Sort is the panel for filter and sort data.

- Display Report is the panel for display graph and data table.

Example of Report Generation
For example: Assumption that user wants to know the top 10 goods which
are popular for tourists in fiscal year 2551 (or 2008). We analyze data step by step as

follow (see Figure 5.8)
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Figure 5.8 Show selection data top 10 popular product types of year 2008

1) At Selected Cube panel select TourisPurchaseGoodsCube.

2) At Measures and Dimensions panel select Goods Dim then drag
GoodsName and drop at Categories panels.

3) At Measures and Dimensions panel select Refund VAT time Dim then
drag Fiscal Year and drop in Filter/Slicer and select year 2551
(or 2008).

4) At measures panel select Purchase Amount.
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Figure 5.9 Filtering data

5) Click ¥ select Filter Top / Button :
Filter Type: select Top and 10

Using measure: select Purchase Amount and click OK button (see
Figure 5.9)

6) Click Icon on Graph Tool bar to modify graph title or report title by
type name in Title Text and then click OK (see Figure 5.10)

B Untitled Fage - Microsoft Internet Explorer

=1=]=]
Eile: Edit Wi Favorites Tools Help 3

[ 2

DBack - &) - [x] [2] w | D search SrFavortes £ | 3 L 9] - [ &
Address [Z] hitp:/localhostfacmyrt/ VR TTaxpayer/OlapAnalysis. aspx

B
= A= s — : = — - =l

Reports -

e B e W W

Drop Slicer Fields Here

= Series :
P chart [Z]Legend 123 Labels B appearance i Jxaxis [L]v Axis Measures -

Refund VAT Time Dim

254 General Chart Title
Selected Cube :

204 Style Current R Title Text: |ﬁu,¥‘nv1u'nm‘mw1m{mm

ceo
Measures and Dimensions : Chart Type : | [uil] Column =l £ €
104

B — = Placement : ? ;
& L2 Gender Dim 4 e
& 12 Goods Dim
= Lélgt Dim Text Colar =
8 L2 Province Dim Fort ¢ Microsoft sans seril .. |
= IZRefund ¥AT Time Dim
‘& Calendar Year Eng

Calendar vear Tha
Fiscal Year
& Full Dake

Full Date Text ok |
Month Fiscal rear
Month Name Eng
& Month Mame Thai
Month Of Calendar Year
Quarter Calendar Year

& Quarter Fiscal Year = e

Refund AT Time Dim Categories :

Semester Calendar Year ik = —
. .
] Dane

Cancel Apply

v

(sposbfn

F &
ACMVRT System (& 2009 =

[0 0 0 [ Sdiccalntanee

Figure 5.10 Change graph title
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7) Click # rd " tab to changed report view from graph to data table.
(see Figure 5.11)

2 untitled Page - osoft Internet Explorer
Elle  EdE  View Tools  Help
Qoack - & - [x] B n| P seach Srrevaies 8| - i 9] - [ &
address [£] http:f/localhostjacmyrt [VRTT axpayer/Olapanalysis.aspx
— AT vep

LIS
| &

Favorites

& snanlt '

= B |

Reports :

B Be D W

e

Selected Cube :

Filker/Slicer :

Drop Slicer Fields Here

Chart

) Grid

Series:
fﬁ\.lﬂ"\ﬁm%nam,ﬁua“ﬁauﬁnﬁam 10 sduusn wilvinls=nal 2551

Measures -
Refund ¥AT Time Dim "y

=N

2,462,647,479.70(2,462,647,479.70

[TouristPurchasesoodsCube

Measures and Dimensions :
# L Country Dirm

# L2 Gender Dim

# 1 Goods Dim

& 1A Isc Dim

¥ 17 Province Dim

= L Refund ¥AT Time Dim
4 Calendar Year Eng

758,780,642

755,781,607.64
SSi i

549,949,463.89
182,340,701.29
133,307,949.41

onth OF Calendar ¥ear
uarker Calendar Vear
Quarter Fiscal Year
Refund VAT Time Cim
emester Calendar Year

st Dl p - RSP NET Entirprite Edition
Evahas ton Mo Enalbied, for besting purpuses aniy
T3 2001-2007. undes Data flom. Tne, 8 nd athers.

W&

. F@
Eitons I T

Figure 5.11 Change display from graph to table

8) Click * icon on Report Tool bar to save report. Type file name in

Save As box the click save button, the saved file is XML file type. (see
Figure 5.12)

icrosoft Internet Explorer
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Figure 5.12 Save report
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9) To open report file, cliclEEEj icon on Report Tool bar. Browse saved
file from Load Reports box and click OK. (see Figure 5.13)

3 untitled Page - Microsoft Internet Explorer &)=
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Figure 5.13 Loading report

5.2.6 Data Mining T ool
Data Mining Tool is use for analyze sales data. User can customize
variables for analyze, moreover, the system provided sample cases to help user learn
how to customize variables for use to analyze data.
Click Data Mining menu to start this function, system will display the Data
Mining screen (see figure 5.14), there are two main parts: Conditioned part and
Display part.
Conditioned part use for create rule consist of:
1) Conditions. used for set condition to create Rule, user can use
provided sample cases or customize own conditions.
2) Year selected: select year of data for process, in current database we
have data from year 2549 to 2552 (2006 to 2008).
3) Set Minimum Support value: used to set number of Records of
transaction for creating Rule, can set from 0.00 to 1.00 .
4) Where: used to set the terms of ‘Data Set’ for creating rule, such as

Japanese tourists.
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5) Field: to set Attribute of Data Set for creating rule.

6) Input: to set Attribute value to be Antecedence of rule.

7) Predict: to set Attribute to be Consequence of rule.

8) Data View: for view list of each Attribute (see Figure 5.15)

display part.

9) Filter Rule: used to set display condition of Rule consist of:
=  Minimum Probability: used to set Confidence values of Rule
= Filter: used to Filter Rule the value set in Rule

. MI display Rule’s graph in bar graph form (Figure
5.16) or pie graph form (Figure 5.17)
10) Display Rule: consist of:

. m to explained the meaning of Rule. (see Figure 5.18)

" @ show number, name, address of shops which are members of
VRT system and not member of VRT system. Officer can find

new members of VRT system from this information. (see Figure
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Figure 5.14 Components of Data Mining Tool
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Zj Display Selected Data - Microsoft Internet Explorer =| =)
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Figure 5.15 Data View

Figure 5.15 Data View used for display graph and table of Attribute which
use to create Rule, consist of unique type of data item, yearly summary of data and

setting conditions.
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r Display Chart

e

| FusionCharts Evaluation - An InfoSoft Global Creation |
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Figure 5.16 Result of rules in bar graph

Figure 5.16 Display result of Rule in bar graph and sort by Probability
value descending.
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rDisplay Chart

e

| FusionCharts Evaluation - An InfoSoft Global Creation |
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Figure 5.17 Rules’ result in pie graph form

Figure 5.17 Display result of Rule in pie graph.

- TR b, o 8 - Ay M
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| v
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Figure 5.18 Rules’ meaning

Figure 5.18 Display the meaning of Rule according to user selection,

helping use to understand Rule.
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For example: Analysis purchasing behavior of Chinese tourists from
purchasing data from year 2549-2551.

Rule

Support = 0.06 Probability = 0.82 LHS="GOODS=Jewelly”
RHS="TUMBOL=Rassada:Muang:Phuket”

Meaning

Support = 0.06 means Chinese tourists purchased Jewelly at Amphur
Muang Phuket 6%

Probability = 0.82 means if Chinese tourists probably purchased Jewelly at
Muang Phuket 82% and purchase other goods 18%

2} view Data - Microsoft Internet Explorer \ —|=) x|
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Figure 5.19nformation of shops in/not in VRT system of each rule

Figure 5.19 Display information of VAT Entrepreneurs’ shops whish sales
jewellery both are member and not member of VRT system according to Rule in
figure 5.18. Officers use this information for induce Entrepreneurs to be member of

VRT system.
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User click“aon31n3szuu” to Log out from ACRM-VRT.

/i Data Mining Tool - Microsoft Internet Explorer
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Figure 5.20 Log out

5.3 Example of Using OLAP Tool and Data Mining Tool

This part shows examples of using OLAP Tool and Data Mining Tool.
OLAP Tool has 13 examples and Data Mining Tool has 4 examples.

5.3.1 Examples of Using OLAP Tool

OLAP Tool can present the result both in graph form and data table. Users
can Drill Down and Roll Up data according to they need. Next are 13 examples of how
to use OLAP Tool create reports according to the executive needs.

Example 1: The executive want to compared between the increase and the
decrease ratio of number of Entrepreneurs and shops in VRT system backward 5 years
from year 2547 to year 2551 (or 2004 to 2008). These use the results make a plan to
look for new Entrepreneurs and new shop to VRT system.
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Step:

1) In Selected Cube select “VRTEntrepreneursAndVRTShopCountCube”
(see Figure 5.21)

2) In Measures and Dimensions select Report Time Dim then drag Fiscal
Year and drop in Categories: then select fiscal year 2547 to fiscal year
2551 (or 2004 to 2008) (see Figure 5.22)

3) Select “PreviousPeriodEntrepreneursGrowth” and
“PreviousPeriodShopGrowth” in Measures (see Figure 5.23)

4) The result shows n graph form (see Figure 5.24) and shows in data
table (see Figure 5.25)

(R B o 5 A @ ()0 ’
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Thunlssinm

Categories :

| ﬂ IRe|:u]rt Time Dim : ® @

ACMYRT System @ 2009

Figure 5.21 Select VRTEnNtrepreneursAndVRTShopCountCube
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| o o S B [E] . L[] o8 !
Reports : Filter/Slicer :

N@ y@ B I@ % % Drop Slicer Fields Here
ﬁj Chart @ Grid Series :

Measures v

winufuudnsas wis [ ra Suodilssnauns was S TesoumsivaByanuinliunia

S efirtod Gihes naafinnudauilssumnan (2547 - 2551)

Rem
Ban

Measures and Dimensions :

=] &Measures =
[ FVRT Taxpayer And YRT Shop Fac @D2542
CurrentShopCount K_'_JDZS‘IS
ﬁcurrentTaxpayerCnunt D [lag44 0975
§BringForwardTaxDayerCount 0545

yBringForwardShopCount
{?PreviousPeriodTaxpayerGrD
\-@PreviuusPEriudShquruwth

& 1A Tse Dim

= 14 Province Dim

i 17 RD Cffice Dim

& 12 Report Time Dim

& 14 Tin Lk Dim

Eless1
£ Je552
{3 Je553

®@

g = 1
. ®, & |z
Reports : -”-FilterISIiEer: = Er————— —_——
R R R 1! Drop Slicer Fields Here
Chart g Grid J Series:
,—- : Measures v
WEundfaudanms 1l | #a dmoudilenaums vas Sush Tusuumsiundas —_——
Selected Cube : vigaininDaui ssaenan (2547 - 2651) f I
: | e e za Az T R ‘
| == Previous PeriodTaxpayerGrowih == PreviousPeriodShopGrowth e i )
Measures and Dimensions : . & [WRT Taxpayer Hew
= #Measures 2 T gg:gl ?hop Newold
[# F4YRT Taxpayer And YRT Shop Fac 035+ 0.33 % &DVRT S:Xpaglzr
& CurrentshopCount i ap
@ 03 & [currentShopCount
&CurrentTaxpayarCDunt <<7I:|C T ok
@Br\ngForwardTaxpayerCount 0254 L.lrran Axpayerioun
@Br\ngForwardShopCuunt g (‘}|:|BrmanrwardTaxpayerCnunt
& 5 5 B & [leringForwardshapCount
&PrevmusPErludTaHpayerEru e . - 2
& PreviousPeriodshopGrowth q <<?EprewousPerlDdTaxpayerGrowth
[ 1, Isc Dim 015 (‘}EprevinusPerindShanrnwth
® 1A Province Dim 0.1+
[ £ RD Office Dim
. 3 . .05+
# 17, Report Time Dim
® 14 Tin Lka Dim 0
2547 2548 2545 2550 3
Thialsenm. oK Cancel
Categories :
4 | ﬂ Repott Time Dim ' @ @

ACMVRT System @ 2009
Figure 5.23 Select Measures PreviousPeriodEntrepreneursGrowth and

PreviousPeriodShopGrowth
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Figure 5.24 Graph of increase/decrease ratio of entrepreneurs and shops in VRT

System
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Figure 5.25 Table of increase/decrease ratio of entrepreneurs and shops in VRT system
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Example 2: The executive want to know top most 10 provinces which
have shops in VRT system in current year. And use the results planning to increase
number of entrepreneurs and shops in VRT system.

Step:

1) At Selected Cube select “VRTEntrepreneursAndVRTShopCountCube”

(see Figure 5.26).

2) At Measures and Dimensions select “Report Time Dim” then drag
Fiscal Year and drop in Filter/Slicer : the select fiscal year 2552
(or 2009) (see Figure 5.27).

3) At Measures and Dimensions select “Province Dim” then drag
ProvinceHiearchy and drop in Categories: (see Figure 5.28).

4) At Measures select Current Shop Count (see Figure 5.28).

5) Right click on Sort and Filter select Filter Top/Bottom and at Filter
Type : select Top and 10 (see Figure 5.29).

6) The result shows n graph form (see Figure 5.30) and shows in data
table (see Figure 5.31).
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ACMVYRT System @ 2009

Figure 5.26 Select VRTEnNtrepreneursAndVRTShopCountCube
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Figure 5.28 Select Province Dim and Current Shop Count at measures
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Figure 5.30 Screen of top 10 provinces which have the most VRT shops graph
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Figure 5.31 Screen of top 10 provinces which have the most VRT shops table

Example 3: executive want to know top ten business type in VRT system.
And use the results planning to increase number of entrepreneurs and shops in VRT
system.
Step:
1) At Selected Cube select “WRTEntrepreneursAndVRTShopCountCube”.
2) At Measures and Dimensions select “Report Time Dim” then drag
Fiscal Year and drop in Filter/Slicer : then select fiscal year 2552
(see Figure 5.33)
3) At Measures and Dimensions select “Isc Dim” then drag Isc Name and
drop in Categories: (see Figure 5.34)
4) At Measures select Current Shop Count (see Figure 5.34)
5) Right click Sort and Filter select Filter Top/Bottom
= At Filter Type : select Top and 10
= At Using Measure : select “Current Shop Count” then click OK
(see Figure 5.35)

6) The result shows in graph form (see Figure 5.36) and shows in data
table (see Figure 5.37)
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Figure 5.35 Filtering top 10 business types which have the most shops
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Figure 5.37 Table show top 10 business types which have the most shops
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Example 4. The executive want to know total amount of VAT refund to
tourists 2 years backward by compared between fiscal year 2550 (or 2007) with fiscal
year 2551 (or 2008). And use the results planning to bring the budget to pay VAT
refund for tourists.

Step:

1) At Selected Cube select “TouristRefundVATCube” (see Figure 5.38).

2) At Measures and Dimensions select “Refund VAT Time Dim” then

drag FiscalYearHierarchy and drop in Categories: (see Figure 5.39).

3) At Measures and Dimensions select “Paid VAT Dim” then drag Paid
Name and drop in Series: the select Credit Cash and Draft (see Figure
5.40).

4) At Measures select Total Paid VAT Amount (see Figure 5.41).

5) The result shows in graph form (see Figure 5.42) and shows in data
table (see Figure 5.43).
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Figure 5.38 Select TouristRefundVATCube
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Figure 5.42 Graph show refund type of year 2008 to 2009
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Figure 5.43 Table show refund type of year 2008 to 2009

Example 5: The executive want to know total amount of VAT refund to

tourists divided by continent and fiscal year of 2 years backward by compared between
fiscal year 2551 (or 2008) with fiscal year 2552 (or 2009). And use the results

planning to bring the budget to pay VAT refund for tourists.
Step:
1) At Selected Cube select TouristRefundVATCube (see Figure 5.44).
2) At Measures and Dimensions select “Country Dim” then drag
CountryHierarchy and drop in Categories (see Figure 5.45).
3) At Measures and Dimensions select “RefundVATTime Dim” then drag

FiscalYearHierarchy and drop in Series: then select year 2550 and 2551

(or 2007 and 2008) (see Figure 5.46).
4) At Measures select Total Paid VAT Amount (see Figure 5.47) .

5) The result shows in graph form (see Figure 5.48) and shows in data

table (see Figure 5.49) and can drill-down by continent and country.
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Figure 5.47 Select Total Paid VAT Amount
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Figure 5.48 Graph show the comparative of VAT refund to tourists from each
continent
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Figure 5.49 Table show data of comparative of VAT refund to tourists from each

continent
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Example 6: The executive want to know to ten countries which have most
total amount VAT refund in year 2551 (or 2008). And use the analysis results plan to
pay VAT refund for tourists.

1) At Selected Cube select “TouristRefundVATCube” (see Figure 5.50).

2) At Filter/Slicer: select “Refund VAT Time Dim” then drag Fiscal Year

and drop down, then select year 2551 (or 2008) (see Figure 5.51).
3) At Measures and Dimensions select “Country Dim” then drag Country
Name and drop in Categories: (see Figure 5.52).

4) At Measures select Tourist Count (see Figure 5.53).

5) At Filter/Slicer click ¥ to open Sorting and Filter, then select
Top/Bottom :
= At Filter Type : select Top and 10.
= At Using Measure : select Req VAT Amount then click OK (see
Figure 5.54).
6) The result shows in graph form (see Figure 5.55) and shows in data
table (see Figure 5.56).
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Example 7: The executive want to know number of tourists comes to
claim VAT refund with VRT-counter at Suwannabhumi Airport in each hour of the
day in year 2551 (or 2008), order from more to less. And use the results planning to
organise officers for service tourists.

Step:

1) At Selected Cube select “TouristRefundVATCube” (see Figure 5.57).

2) At Filter/Slicer : select “Refund VAT Time Dim” then drag Calendar

Year Thai and drop then select year 2551 (or 2008) (see Figure 5.58).

3) At Measures and Dimensions select “Refund Hour Dim” then drag

Hour Name and drop in Categories (see Figure 5.59).
4) At Measures and Dimensions select “VRT Airport Dim” then drag
AirportHierarchy and drop in Series: (see Figure 5.60).

5) At Measures select Tourist Count (see Figure 5.61).

6) Click on 7 to open Sorting and Filter, then select Sort:
= At Sort Order : select Descending .
= At Using Measure : select Req VAT Amount then click OK
(see Figure 5.62).
7) The result shows in graph form (see Figure 5.63) and shows in data
table (see Figure 5.64).
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Figure 5.64 Table show number of tourists refund VAT in each period (1 hour) in one

day, order from more to less
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Example 8. The executive want to know the 1-10 top most sales amount
goods in year 2550 and 2551 (or 2007 and 2008). Use this result to arrange the
seminar and provided information to entrepreneurs and shops in VRT system and to
invite new entrepreneurs to be member of VRT system.
Step:
1) At Selected Cube select “TourisPurchaseGoodsCube” (see Figure
5.65).

2) At Measures and Dimensions select “Goods Dim” the drag Goods
Name Report and drop in Categories (see Figure 5.66).

3) At Measures and Dimensions select “Refund VAT Time Dim” then
drag Calendar Year Thai and drop in Series: then select year 2550 and
2551 (or 2007 and 2008) (see Figure 5.67).

4) At Measures select Purchase Amount (see Figure 5.68).

5) Click ¥ select Filter Top / Button :
= At Filter Type : select Top and 10.
= At Using Measure : select Purchase Amount then click OK (see
Figure 5.69).
6) The result shows in graph form (see Figure 5.70) and shows in data
table (see Figure 5.71).
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Figure 5.67 Select Refund VAT Time Dim and Calendar Year Thai
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Figure 5.69 Method to sort top 10 popular products
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Figure 5.71 Table of top 10 popular products
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Example 9: The executive want to know which shops are popular to
tourists for apparel first ten orders in year 2551 (or 2008). And use the result planning
public relation to VRT entrepreneurs.
Step:
1) At Selected Cube select “TourisPurchaseGoodsCube” (see Figure
5.72).

2) At Measures and Dimensions select “Refund VAT Time Dim” then
drag Calendar Year Thai and drop in Filter/Slicer: Then select year
2551 (or 2008) (see Figure 5.73).

3) At Measures and Dimensions select “Goods Dim” then drag Goods

Name and drop in Filter/Slicer: seleat¥oausane” (see Figure 5.74).

4) At Measures and Dimensions select “VRT Shop Dim” then drag Vrt
Bran Name and drop in Categories: (see Figure 5.75).

5) At Measures select Purchase Amount (see Figure 5.76).

6) Click ¥ select Filter Top / Button : (see Figure 5.77).
= At Filter Type : Select Top and 10.
= At Using Measure : select Purchase Amount then click OK .

7) The result shows in graph form (see Figure 5.78) and shows in data
table (see Figure 5.79).
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Figure 5.72 Select TourisPurchaseGoodsCube
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Figure 5.76 At Measures select Purchase Amount
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Figure 5.79 Table of top 10 sales amounts of apparel shops

Example 10: The executive want to know the first five types of goods

which tourists from China India and Japan like to purchase in year 2551 (or 2008).

Use this result to arrange the seminar and provided information to VRT-entrepreneurs

and VRT-shops.
Step:

1) At Selected Cube select “TourisPurchaseGoodsCube” (see Figure

5.80).

2) At Measures and Dimensions select “Refund VAT Time Dim” then

drag Calendar Year Thai and drop in Filter/Slicer: then select year

2551 (or 2008) (see Figure 5.81).

3) At Measures and Dimensions select “Goods Dim” then drag Goods

Name and drop in Categories (see Figure 5.82).

4) At Measures and Dimensions select “Country Dim” the drag Country

Name and drop in Series then select India China and Japan (see Figure

5.83).

5) At Measures select Purchase Amount (see Figure 5.84).

6) Click ¥ select Filter Top / Button (see Figure 5.85).
= At Filter Type : select Top and 5.
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= At Using Measure : select Purchase Amount then click OK .
7) The result shows in graph form (see Figure 5.86) and shows in data
table (see Figure 5.87).
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Figure 5.81 Select Refund VAT Time Dim and Calendar Year Thai
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Figure 5.86 Graph of popular products of tourists from each country
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Example 11: The executive want to know first ten shops where Indian
tourists purchase most in year 2550 and 2551 (or 2007 and 2008), because from
statistic Indian tourists are maximum number of tourists who claim for VAT refund.
User can use information planning to suggestion entrepreneurs and continue audit on
business.

Step:

1) At Selected Cube select “TouristPurchaseGoodsCube” (see Figure

5.88).

2) At Measures and Dimensions select “Country Dim” then drag Country
Name and drop in Filter/Slicer : then select India (see Figure 5.89).

3) At Measures and Dimensions select “VRT Shop Dim” then drag Shop
Name and drop in Categories (see Figure 5.90).

4) At Measures and Dimensions select “Refund VAT Time Dim” then
drag Calendar Year Thai and drop Series: then select 2550 and 2551
(or 2007 and 2008) (see Figure 5.91).

5) At Measures select Purchase Amount (see Figure 5.92).

6) Click 7 select Filter Top / Button (see Figure 5.93).
= At Filter Type : select Top and 10 .
= At Using Measure : select Purchase Amount then click OK .

7) The result shows in graph form (see Figure 5.94) and shows in data
table (see Figure 5.95).
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Figure 5.88 Select TouristPurchaseGoodsCube
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Figure 5.94 Graph of top 10 popular shops for Indian tourists
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Figure 5.95 Table of top 10 popular shops for Indian tourists

Example 12: The executive want to know first 10 shops which have the
most sales amount in year 2551 (or 2008). Use this report to audit regulatory taxation
of VAT entrepreneurs.

Step:

1) At Selected Cube select “TourisPurchaseGoodsCube” (see Figure

5.96).

2) At Measures and Dimensions select “Refund VAT Time Dim” then
drag. Calendar Year Thai and droop Filter/Slicer: then select year 2551
(or 2008) (see Figure 5.97).

3) At Measures and Dimensions select “VRT Shop Dim” then drag
Vrt Bran Name and drop in Categories (see Figure 5.98).

4) At Measures select Purchase Amount (see Figure 5.99).

5) Click ¥ then select Filter Top / Button (see Figure 5.100).
= At Filter Type : select Top and 10.
= At Using Measure : select Purchase Amount then click OK .

6) The result shows in graph form (see Figure 5.101) and shows in data

table (see Figure 5.102).
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Figure 5.102 Table of top 10 highest tourists’ sales amount shops

Example 13: The executive want to know top 10 of entrepreneurs who
have percentage of sales amount to tourists compared with total sales amount which
filed tax in year 2551 (or 2008).. To bring information to verify regulatory taxation of
entrepreneurs VAT.
Step:
1) At Selected Cube select “EntrepreneursPaidTaxCube” (see Figure
5.103).

2) At Measures and Dimensions select “Refund VAT Time Dim” then
drag Calendar Year Thai and drop in Filter / Slicer : then select year
2551 (or 2008) (see Figure 5.104).

3) At Measures and Dimensions select “VRT Shop Dim” then drag Shop
Name and drop in Categories: (see Figure 5.105).

4) At Measures select SaleTourisPercentageOfSaleAmount (see Figure
5.106).

5) Click 7 select Filter Top / Button (see Figure 5.107).
= At Filter Type : select Top and 10 .
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At Using Measure :
then click OK.
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select SaleTourisPercentageOfSaleAmount

6) The result shows in graph form (see Figure 5.108) and shows in data
table (see Figure 5.109)
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Figure 5.107 Filter top 10 shops which have highest percentage of tourists sales
amount compare with total sales amount
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Figure 5.109 Table of top 10 shops which have highest percentage of tourists sales

amount compare with total sales amount

5.3.2 Examples of Using Data Mining Tool

Data Mining Tool use for analysis tourists purchasing behaviors and use
information to increase new entrepreneurs whose shops located in tourism area, and to
support tourists’ demand and promote VAT entrepreneurs products. In this section we
have shown four example of using Data Mining Tool.

Minimum Support value configuration is to configure the minimum
number of transactions which have a given itemset compared to total number of
transactions before creating the Rule, can be configured from 0.00-1.00, in this case
the default value is 0.01. The configured of Minimum Support value will affect the
processing time, if configured less the Minimum Support value will take long
processing time.

Minimum Probability value configuration is to set reliability (Confident)
of the Rule, which can be configured values ranging from 0.00-1.00. Minimum
Probability value will affect the number of Rule; the high numbers will create less
Rule.
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products. And release the information to entrepreneurs in VRT system. See figure

5.110 for more details.

Example 1.

Officers want to study the relationship of tourists and
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1) Select condition #inuduussznnainneuieusazszmaiuaum”

2) System will selected and show data automatically

3) Set Minimum Probability value

4) Click “anaq”

5) Display occurred rules

(1)
\J

(2)
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Figure 5.110 Show steps of creating rules of relationship between tourists from

Table 5.1 Top 10 rules of relationship between tourists from different country and

different country and

products

products from data of year 2006-2008

a
LDLYY

Y
599IN1)

No | Support | Probability LHS RHS
NATIONALITY = GOODS =30
1 0.53 0.65 SINGAPOREAN : ==> mﬂ(gf?;aﬁ’w Wuda i5iaIn




Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Computer Science) / 165

No | Support | Probability LHS RHS
NATIONALITY = GOODS =n3eusa
2 0.35 0.59 CHINESE (HONG —=> | meaAofh Euda ialn
KONG) : 10138 Y
5949IN1)
NATIONALITY = GOODS =3t
3 0.15 0.58 KOREAN SOUTH : ==> mﬂ(gf?;aﬁ’w Wuva ialn
1017 \,
59919)
GOODS =n3pauds
NATIONALITY = )
4 0.08 0.57 ==> | Mo Wuva ialn
CAMBODIAN : 1oie
5041911)
NATIONALITY = GOODS =n3ousa
5 0.04 0.57 KOREAN NORTH : | ——s | nwadedh duta dia'ln
10130 3
594IN1)
GOODS =a3pquds
NATIONALITY = )
6 0.27 0.56 | ==> | mecdedh duda iinln
MALAYSIAN : roxy
50991)
GOODS =n3pauds
NATIONALITY = .,
7 0.14 0.54 ==> | Mo Wuva ialn
RUSSIA :g1s51/
5091911)
GOODS =n3pauds
NATIONALITY = )
8 0.01 0.53 ==> | Mm@ Wuva tinln
UKRAINE : Eﬂﬁﬂ
5091911)
9 | 012 0.53 NATIONALITY = ==>| GOODS =in3ousis
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No | Support | Probability LHS RHS
TAIWAN : o138 mﬂ(gf?;aﬁ’w Wuva ialn
5091911)

GOODS =n3pauds

NATIONALITY =

10 0.10 0.52 —=> | meaAorh Suda ialn
INDONESIAN : 10138

Y
799UN1)

From table 5.1: Display Rules of relationship between tourists from
different country and products use data from year 2549-2551 (or 2006-2008) and set
Minimum Support value = 0.01 and Minimum Probability value = 0.5

The result shows that the popular products among international tourists are
apparel (cloth, belt, necktie and shoe). The SINGAPOREAN has Support value =
0.53, and highest Probability (Confident) value = 0.65, the second is CHINESE
(HONG KONG) has Support value = 0.35 and Probability (Confident) value = 0.59,
and the third is SOUTH KOREAN has Support value = 0.15, and Probability
(Confident) value = 0.58.

We can conclude that the popular product types for tourists are the apparel.

Therefore, we should invite entrepreneurs who sell apparel join with the VRT system.

Example 2. User want to study tourists behavior who purchase apparel
products, and provided information to invite new apparel entrepreneurs to be member
of VRT system (See Figure 5.111).

iy v o v 4 d4X X T
1) Select condition #nuduriusveninneuiernFeideruniounine’.

2) System will selected and show data automatically.
3) Set Minimum Probability value.

4) Click “anaq”.

5) Display occurred rules.
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Figure 5.111 Show steps of creating steps rules of relationship of tourists and apparel
products

Table 5.2 Top 10 rules of relationship of tourists and apparel products from data of
year 2006-2008
No | Support | Probability LHS RHS
1 0.02 0.55 TUMBOL = fsend: | ==> | NATIONALITY =

JAPANESE 10138

11950 : ATUNWUNIUAT,

MONTH = ngaaniou

2 0.02 0.54 TUMBOL = g5enadd: | ==> | NATIONALITY =

. JAPANESE 10138
VTN NFUNNUNIUAT,

MONTH = nueneau

3 0.02 0.5 TUMBOL = g5enad: | ==> | NATIONALITY =

. JAPANESE 101%¢
VTN AFUNNUKIUAT,

MONTH = nquaius

4 0.02 05 | TUMBOL = o | ==> | NATIONALITY =

. JAPANESE 10138
VTN NFUNNUNIUAT,
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No | Support | Probability LHS RHS

MONTH = unsiau

5 0.01 0.48 NATIONALITY = | ==>| TUMBOL = 1yuiu:

MALAYSIAN : 1o1%0 .
Uiy

v J
, MONTH = nu,mnus
AFTUINNUHIUAT

6 0.01 0.48 NATIONALITY = | ==>| TUMBOL = yuiu:

MALAYSIAN : ro1%a %
Ui :

, MONTH = fiuaw

NIUNNUNIUNT

7 0.19 0.47 | TUMBOL = qiond: | == | NATIONALITY =

3 JAPANESE 10138
VTN : NFUNNUNIUAST

8 0.02 0.47 NATIONALITY = ==>| TUMBOL = yuiu:
CHINESE (HONG )
Unuiu
KONG) : 0134,

AFAUNNUHIUAT
o J
MONTH = nuaius

9 0.02 0.47 NATIONALITY = | ==>| TUMBOL = 1yuiu:
CHINESE (HONG )
Unuiu
KONG) : o138,

AFTUINNUHIUAT
MONTH = wwiegu

10 0.01 0.46 NATIONALITY = ==>| TUMBOL = 1lyuiu :
CHINESE (HONG .
Unuiu
KONG) : 10138,

AFTUNNUHIUAT
MONTH = ngumaw

From table 5.2 the Rule which created from the relationship between
tourists and apparel products from data of year 2549-2551 (or 2006-2008). By set

Minimum Support value = 0.01 and Minimum Probability value = 0.4.
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Table show that JAPANESE tourists purchase products from shops in
Suriyawong sub-district, Bangkok district, Bangkok most in November with Support
value = 0.02 and Probability (Confident) value = 0.55, the second order month is
September with Support value = 0.02 and Probability (Confident) value = 0.54 and
the third order month is February with Support value = 0.02 and Probability
(Confident)value = 0.5.

There for, we can conclude that JAPANESE tourists purchased apparel
products at Suriyawong:Bangrak:Bangkok. Officers can provide this information to
VRT shops in this location plan to launch apparel products in November, September
and February.

Example 3: To study purchase behavior of Asian tourists and bring
information to entrepreneurs who have Asian customer prepare their marketing plan,

and to increase number of entrepreneurs in VRT system (See Figure 5.112).

a,n 4&‘ a v 1 -dl = =S ”
1) Select condition fhssedumveainneaneIniveye’.

2) System will selected and show data automatically.
3) Set Minimum Probability value.

4) Click “anag”.

7\ 5) Display occurred rules.

rudauly | Display Rul 3 ) { 4 )
nsfofushuontmdaafimiiongy J Filter Rule —\___~
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[V 2549 [ 2550 ¥ 2551 [~ 2552 TS =
2545 2550 2551, L pport | Probab i 5
- Minni Support TUMBOL = sinnzdu :
0.01 h 4 ‘ ST ATANHERY __, NATIONALITY :
A 1|00z 1033 wns, GOODS - wndes ~~ = INDIAN 1oy okl b=
+Houa il fwazanral
where [yl =l =ty = TUMBOL = Fuga : NATIONALITY 0
. - . 2 0.02 0.98 visanin - adin, ==> = CHINESE : L] =
- Field Ierut Fl’_redlct Djﬂta\flew MONTH = tissn .
v Fud" v v ]
i ix TUMBOL = finnzdu :
¥ dawiifadudn 3 002 0.97 ﬂﬁlﬂ(’;afcllgsglﬁﬂﬁl --> cenper-M [ ()
* fa v v = s R T
18Td A wazgrnsal
o
onae - " TUMBOL = Juq1 - NATIONALITY
© fawin = r 4 003 0497 vimandin - auin, ==> =CHINESE:  [LL] 2
I dinviaaiizs MONTH = wgqumnay s
T Fausd Il TUMBOL = dinnzdu :
A 5 002 0.96 F1BNT T ATANHUNT s NATIONALITY |’ ﬁ \
o3 = : wAs, GOODS = ndos = INDIAN - ioufin | (==l e
[ s ~ =] wazginsal =
[ viau 2 (= 1] = _>]J

Figure 5.112 Show steps of creating rules for analyze Asian tourists purchase behavior
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Table 5.3 Top 10 rules from relationship among Asian tourists from data of year

2006-2008
No | Support | Probability LHS RHS
1| 002 0.99 | TUMBOL = sinnziu .51 | ==> | NATIONALITY
- = INDIAN : o138
N7 NFUNNUHIUAS,
GOODS =a3es14ih
uazgilnsal
2 | 002 094 | TUMBOL = svias53. | ==> | NATIONALITY
. > = INDIAN : o130
AUNUBWA - DFUNNVHIUAS,
GOODS =a3es14ih
uazgilnsal
3 | 002 0.94 | NATIONALITY = ==> | TUMBOL = &u
TAIWAN : o130, JB
AA9 : AUALING
GOODS =syudifidseney '/
e lviw
Fudsou
4 003 093 TUMBOL = auuwﬂunhh] : ==> NATIONALITY
. = INDIAN : o0
FIHNT : NFUNNUAIUAT,
GOODS =a3es14ih
uazgilnsal
5 002 092 GOODS :m%lgqﬁu ==> NATIONALITY
w3ealszsy, TUMBOL = = CHINESE sori
Sum : loanina : giia
6 0.09 0.91 NATIONALITY = ==>| TUMBOL = fuq:
CHINA (MACAO) : L
HagiNa : Qiie
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No | Support | Probability LHS RHS

o158, GOODS =onyuaii

UsenouiludiiFou

7 0.04 0.87 | TUMBOL = filwi:lyu | ==> | GOODS =309
U NJUNNUKIUAT, ummﬂ(géaﬁw TR
NATIONALITY = iin'ln s091)

SINGAPOREAN :1e:%e

8 0.05 0.82 NATIONALITY = ==>| GOODS =04
MALAYSIAN : o138,

' A 9 3 o
LL@QﬂWﬂ(Lﬁ@WT [SIFVE 19

TUMBOL = 33l : 1w - )
iwin In 59UM)

¢ T AFTUNWUIUAT

9 | 003 0.81 | TUMBOL = dunan:du | ==> | GOODS =syuiiii
g : 1wee v, Uszaouiludison
NATIONALITY =

MALAYSIAN : o3¢

10 0.02 0.81 TUMBOL = %ya] . Lﬁi‘N ==>| NATIONALITY

gife : gifin, GOODS = = CHINESE o135

A o
TOINUN

From table 5.3 show to 10 Rules, result from analysis Asian tourists
purchasing data of year 2549-2551 (or 2006-2008) and set Minimum Support value =
0.01 and Minimum Probability value = 0.7. We found that INDIAN tourists purchase
electric appliances at Makkasan:Ratchadewi:Bangkok most with Support value = 0.02
and Probability (Confident) value =099 . The second place is
Chakkawat:Sampantawong:Bangkok with Support value = 0.02 and Probability
(Confident) value = 0.94, and the third place is Phayathai Road:Ratchadewi:Bangkok
with Support value = 0.03 and Probability (Confident) value = 0.93.
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TAIWAN tourists purchase gem jewellery from shops located in
Sanlang:Sankampaeng:Chiengmai with  Support value = 0.02 and Probability
(Confident) value = 0.94.

CHINESE tourists purchase silver and jewellery from shops located in
Rassada: Muangphuket:Phuket  with Support value = 0.02 and Probability
(Confident) value = 0.92.

From this example we realize that which product is popular in Asian
tourists and where these shops are located. VRT officers can plan to invite these shops

to be member of VRT system.

Example 4: To study Japanese tourists behavior and products they like to
buy, from data of years 2549-2551 (or 2006 to 2008), and bring the information to

entrepreneurs use for marketing plan.

a 1 o

k4 H v
1) Select condition fs¥edunivesinneunerdymanilu” .

E]

2) System will selected and show data automatically.
3) Set Minimum Probability value.

4) Click “anag”.

5) Display occurred rules.

dauly \
[ rs B fuduamnmisaie Gt |- Filter Rule I IU
ry@enfeyald ——————————————————— Minimurn Probability [0.5 Filter | |_snay | |
v 2549 [¥ 2550 W 2551 [~ 2552 —Rules =
~Minni Support TUMBOL = nassfin i =
‘ on AY ‘ 1 0.02 0.69 widle | Jawn D asanw ==> EEODS i |2 E (]
UHTHAT -
ELL MONTH - snswa, GOODS - wndas
where | drymi | - |JAPANESE Blll 2 ooz |oss TUMBOL = gdnaed - __ usenw(idadh Q)
T ; . . . w1a3n © ATANHAWY T 7 iiwiia iialn =l | -
Field Input Predict [?3!&\’|ew hree i)
v qudr 2 |7 a
e GOODS = & (Fali TUMBOL - 93a | |
¥ dadsadudn 3 0.03 067 wis) ==3 7af - w1aFa: LLY &Y
i P R =) = AFANHUKINAT
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g r r MONTH = auavug, GOODS =%
e 4 002 0.66 TUMBOL = 38248 : s udsnm(i@ad mla
 Fanda O O : . VI T ATANHIRY viudn vialn ==t -
™ dinviaafina uns i)
a
[l T r r MONTH = wiwsv, GOODS =%
ik 5 002 065 TUMBOL = g383ad : _— whan(idedn I | G3
a3l I O i v v1adn - ATAMMARL viutm vinln ==
¥ M I W 5] UAY FBAUNT) -
¥ vRau 2 | a2 4] TR e R R 2 LH
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Figure 5.113 Show steps of creating rules to analyses Japanese purchase behavior
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Table 5.4 Top 10 Rules: result of analysis Japanese purchase behavior from data of
year 2006-2008

No | Support | Probability LHS RHS

1 0.02 0.69 TUMBOL = aaesiumile | ==> | GOODS =isi3eq
DU DTANNUHIUAT N9

2 0.02 0.67 MONTH = unsay, ==>| GOODS =3pausa
TUMBOL = g3023d : 114 muierh uva iiia
N NTUNNUIUAT In so0)

3 0.03 0.67 GOODS =f@himlss) | ==> | TUMBOL = g3

1950
AFAUNNNHIUAT

4 0.02 0.66 MONTH = quasius, ==> | GOODS =3pausa
TUMBOL = 3023 : 114 mﬂ(l,??aﬁﬁ Wadia iiin
0 : NFUNNUMIUAS Tn s0901)

5 0.02 0.65 MONTH =y, ==>| GOODS =ipausa
TUMBOL = g5023 : 104 muiAerh uva ifia
§0 : NFUNNUNIUAS Tn s0911)

6 0.02 0.64 MONTH = fiuay, ==> | GOODS =304
TUMBOL = g5023d : 114 mﬂ(l,??aﬁﬁ Wudia ifin
N NTUNNVIUAT In so03h)

7 0.01 0.63 MONTH = nguaay, ==>| GOODS =ipausa
TUMBOL = g5023d : 114 mﬂ(l,??aﬁﬁ Wudia ifin
§0 : NFUNNNNIUAS Tn s0981)

8 0.19 0.62 TUMBOL = g5o%d: v | ==> | GOODS =50
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No | Support | Probability LHS RHS

3N ATUNNUKIUAT muderh Wuda i
Tn s0911)

9 0.02 0.61 MONTH = Aueneu, ==>| GOODS =3pausa
TUMBOL = g3023d : 114 muiAerh uva ifia
1 NFUNNUNIUAS In soat)

10| 0.02 0.59 | MONTH = gavnu, ==>| GOODS =30
TUMBOL = g5omd : 119 mudedh Wuda i
31 : DFUNNUNIUAS In soat)

From Table 5.4 shows result of analyze Japanese tourists purchase
behavior using year 2549-2551 (or 2006-2008) data with Minimum Support value =
0.01 and Minimum Probability value = 0.5, the three most Probability value Rules are:

- Japanese tourists purchase leather product at Klongtan

Nua:Wattana:Bangkok with Support value = 0.02 and Probability
value = 0.69 .

- Japanese tourists purchase apparel products in January at
Suriyawong:Bangrak:Bangkok with Support value = 0.02 and
Probability value = 0.67

- Japanese tourists purchase cloth in February at
Suriyawong:Bangrak:Bangkok with Support value = 0.03 and
Probability value = 0.67 .

Officers can provide information of Japanese purchase behavior to

entrepreneurs to make marketing plan and increase sales’ opportunity.
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CHAPTER VI
SYSTEM EVALUATION AND RESULTS

This chapter describes the evaluation of ACRM-VRT system by
measuring the satisfaction of the ACRM-VRT users. The chapter consists of

evaluation objectives, evaluation methods and results.

6.1 Evaluation Objective

The evaluation of the ACRM-VRT system aims at measuring the
satisfaction of the ACRM-VRT users which are VRT officers. This evaluation is used
for examining the accuracy of the ACRM-VRT development and agreement of the
users’ requirement. We, therefore, can deploy the results to improve the VRT system

in the future.

6.2 Evaluation Method
The evaluation method for the ACRM-VRT system is to measure the
satisfaction of the ACRM-VRT users. The VRT users will work with each function in
the ACRM-VRT systems and complete those questionnaires to measure the
satisfaction for those functions. The details are below.
1) A group of evaluators consists of 22 VRT officers who are:
= 12 officers in the suggestion and auditing team.
= 10 officers in the information and technology team.
2) Tools for the ACRM-VRT system evaluation are:
= Laptop Computer installed the ACRM-VRT system, the
specification is:
- Processor : Intel Pentium 111 1.3 GHz
- RAM: 1.5 GB
- OS: Windows Server 2003 Enterprise Edition

= The questionnaire is an online one that can be divided into 2 steps :
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The ACRM-VRT evaluator Login : the evaluators login by using the
officer ID as shown in Figure 6.1.

The ACRM-VRT system questionnaire : as shown in Figure 6.2
This questionnaire is separated into 2 parts :

(a) General Information for the evaluators.

(b) The satisfaction for utilizing the function of the ACRM-VRT

system.

43 wuusdauam - Microsoft Internet Explorer ’ l} B ] 4|

File Edit Wiew Favaorites Tools  Help | ",'

(I Eack = £3 = (¢ [2) @A | ) Search < Faworites 441 | (SERERE] S

Address Iﬂj http: flocalhost: 2078 acmyrb YR TTaxpayer/LoginGuestionnaire, htm j &G0 ‘Links > @-5naglt 1=

AVA =
l‘d AT, YA THAHEN FAaALIIES Va8
adn. I LN |

[~
|§| Done l_ l_ l_ l_ I_ |\-J Local inkranet i

Figure 6.1 Display the login screen for the evaluators for the ACRM-VRT

questionnaires
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Figure 6.2 Display screen for the ACRM-VRT questionnaire
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3) Evaluation step are:
= Divide all evaluators into 3 persons per group.
= Explain the objective and the working step of the ACRM-VRT
system, then the evaluators work and test each function. Each group
spends one hour to test the system.
= After that the evaluators complete the questionnaire.
4) Data Collection, The data is collected from the online questionnaire
from 22 evaluators.
5) Data Analysis are:
= Analyzed general information based on frequency and ratio.
= Analyzed the satisfaction of the ACRM-VRT system by using

average (>Z ) and standard deviation.

Formula for Average

N

>X,
X =izl
N

Formula for Standard Deviation
5. =,/—Z(X_Y)z
/N N -1

Criteria for average interpretation
The criteria for evaluation, or rating scale, has 5 levels. The criteria for

average interpretation follows Best’s Model (Best 1981: 179-187) as shown.

Table 6.1 Criteria for average interpretation

No Average Meaning
1 4.50 -5.00 Excellent
2 3.50-4.49 Good
3 2.50 - 3.49 Fairly good
4 1.50 - 2.49 Fairly poor
) 1.00 - 1.49 Poor
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6.3 Evaluation Results
From the evaluation of the ACRM-VRT results, we found that there are 22
of the VRT officers, out of 25, since there are three officers that did not participate in

the assessment. The evaluation results are shown as follows.

6.3.1 Summary of Evaluators

1) Sex : the majority of evaluators is female. There are 18 female officers,
about 82 percent.

2) Age : mainly in the age of 26-35 years. There are 8 officers in the age
of 26-35 years, about 36 percent.

3) Education : mainly at the undergraduate level. There are 16 officers in
the undergraduate level, about 73 percent.

4) Rank : mainly in the rank of tax auditor senior level. There are 16
officers in the tax auditor at senior level, about 73 percent.

5) Working experience in the VRT system : mainly work with the system
for more than 9 years There are 8 experienced officers, about 36 percent.

6) Computer knowledge and skill: moderate level. There are 15 officers,

about 68 percent.

Table 6.2 The number and percent of the system evaluators

No Total Percent

Sex:

- Male 4 18
- Female 18 82
Age :

20-25 year olds 0 0
26-35 year olds 8 36
36-45 year olds 7 32
more than 46 year olds 7 32
Education :

Less Than Bachelor's Degree 2 9
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No Total Percent
Bachelor's Degree 16 73
Master's Degree 4 18
Doctorate's Degree 0 0
Rank :
Revenue Officer Practitioner Level 3 14
Revenue Officer Professional Level 3 14
Tax auditor senior level 16 73

Working experience in the VRT system :

Lest than one year 4 18
1-3 year 3 14
4-6 year 4 18
7-9 year 3 14
More than nine year 8 36
Computer knowledge and skill :
High 2 9
Moderate 15 68
Low 5 23

6.3.2 Summary of The Evaluator Satisfaction
The result is summarized by using the function utilization as shown in the
following.
= Statistic Report
The satisfaction of function utilization is in the good level. The
average is 4.14. The beauty of the display is high and the lowest average is 3.82.
= Searching VRT Taxpayer Data
The satisfaction of function utilization is in the good level. The

average is 4.00. The beauty of the display is high and the lowest average is 3.59.
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= OLAP Tool
The satisfaction of function utilization is in the good level. The
average is 4.00. The simplicity of the function utilization is good and the lowest
average is 3.73.
= Data Mining Tool
The satisfaction of function utilization is in the good level. The
average is 4.23. The simplicity of the function utilization is good and the lowest
average is 3.59.
= Qverall Results of The ACRM-VRT System
This part detail in the following:
- Comparing with the existing VRT system, the user
satisfaction of the developed VRT system is in a good level and the average is 4.27.
- The satisfaction for planning and defining the VRT
policy is in a good level and the average is 4.18.
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6.3.3 Overall Satisfaction of The Evaluators

From the overall satisfaction for each function, the results show that data
mining tool has the highest satisfactory level, about 82.21 percent. The second one is
the OLAP tool that has about 80 percent. The statistic report is about 79.12 and the

taxpayer searching is about 79.12 percent in respectively, as shown in Figure 6.3

Comparison the Overall Satisfaction of the ACRM-VRT System
Percent
84.00 1 83.33
83.00 |
82.21
82.00 |
81.00 -|
80.00
80.00 - 79.45
79.12

79.00 -
78.00 -
77.00 ‘ ‘ ‘

Statistic Report  Searching for The OLAP Tool Data Mining Tool Overall Results of

VRT taxpayer data The ACRM-VRT
System

Figure 6.3 Comparison the overall satisfaction of the ACRM-VRT System

From figure 6.3, from the overall satisfaction for each function, the
evaluators are highly satisfied with the data mining tool. This is because the officers
can use the obtained information for searching the target taxpayers who sell the
products that meet tourists’ needs and who locate in the tourist shopping areas
(Customer Acquisition). The obtained information can help the VRT officers to have
better understanding about the tourists’ good purchase behavior (Customer
Segmentation). This useful information can also use for workshop and advertisement
to the VRT taxpayers for making their marketing and shelving plan (Up selling,
Customer retention).The second tool is OLAP tool. This tool facilitates for generating

different kind of reports which are corresponding to users’ needs (Ad hoc report). The
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VRT officers don’t have to wait for the VRT software developers to generate a new

report. Finally overall results for the ACRM-VRT system is good, about 83.33

percent.

6.3.4 Discussion

From the evaluation result of the user satisfaction we observed that some

parts of the system have low value of user satisfaction as discussed below.

1)

2)

3)

4)

Statistic Report Function: Results from the survey show that the
satisfaction level is Good, but less of the average, which contains the
beauty of the display has the lowest average is 3.82, and the simplicity
of function utilization with an average 3.91.

Searching VRT Taxpayer Data Function: Results from the survey
show that the satisfaction level is good, but less of the average, which
contains the beauty of the display has the lowest average is 3.59, and
the speed of processing and result display with an average 3.91.

OLAP Tool Function: Results from the survey show that the
Satisfaction level is good, but the simplicity of function utilization less
of the average with 3.64. Because the majority of evaluators have
computer knowledge and skill moderate level. And no basic knowledge
in online data analysis.

Data Mining Tool Function: Results from the survey show that the
satisfaction level is good, but less of the average, which contains the
simplicity of function utilization with an average 3.73 and the beauty of
the display has an average 3.95. Furthermore numbers of rules make

officer can not use the knowledge immediately.

From the above observations, we should bring the information to improve

and develop ACRMVRT systems to look beauty and easy to use and suitable for basic

knowledge of the user.
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CHAPTER VII
CONCLUSION AND FUTURE WORK

The chapter provides a conclusion of this research project and the future

work.

7.1 Conclusion

This research project applies the concept of CRM, data warehousing,
OLAP, and data mining for designing and developing the ACRM-VRT system which
supports the VRT officers at the RD for making static and online report for VAT
refund for tourists. The ACRM-VRT system can also analyze the tourists’
consumption behavior and use the obtained information to find new groups of VAT
taxpayers that should be invited or persuaded to join the VRT system. The details are
as the following.

1) Building the Data Mart for collecting the VRT taxpayer data and the
data for VAT refund for tourists. The data is imported from the VRT system and
FVAT system.

2) Building the ACRM-VRT system that has four main functions:

= Statistic Report : This function presents report for the
number of taxpayers, stores, VAT refund for tourists. There are about 12 reports,
including 5 of the annual report of the current fiscal year and 7 of the statistical report
that comparing different fiscal years.

= Searching for The VRT Taxpayer : This function is used
for searching and showing the data of VRT taxpayer and entrepreneur.

= OLAPTool : This function is used for the VRT officers for
analyzing the online data. The report can be displayed in multidimensional and

generated as the VRT officers need.
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= Data Mining Tool : This function is in an analysis tool.
The association rule mining method, or apiori algorithm, is applied for analyzing the

tourists’ good purchase behavior.

The ACRM-VRT system is a web application software that is developed
by using ASP.NET. The data mart is developed by the Microsoft SQL server 2005 and
the Microsoft SQL 2005 Analysis Service is brought in for organizing and
summarizing data into the data cube format. Data Cube supports for querying data
from the Statistic Report function, the Searching for the VRT taxpayer function, and
the OLAP Tool function. The Microsoft SQL 2005 Reporting Service is used for
designing and generating the report. The Microsoft Association Rule Algorithm of the
Microsoft SQL 2005 Analysis Service is used in the Data Mining function for
analyzing the data for generating association rules.

In the evaluation for user satisfaction in terms of function utilization, 22 of
the VRT officers are highly satisfied with all four functions. The function that has the
highest satisfactory level is data mining tool with an average of 4.11. The OLAP tool
has an average of 4.00. The statistic report has an average of 3.97. The searching for
the VRT taxpayer has an average of 3.96 respectively.

The contribution of this research project are as the following.

1) The revenue department has got a central data mart and tools that can
analyze and work online for VAT refund for tourists. The VRT officers can reduce the
time period for making report and analyzing the data.

2) This study helps the VRT officers to manage their VAT refund. The
VRT officers can take the obtained information to improve their advertising and
increase their accessibility to the VRT taxpayers in order to make a network
connection to the other VRT taxpayers.

3) This study helps the VRT officers to use the obtained information for
shelving and marketing plan to increase their sales. The study also satisfies the

member of the VRT network connection.
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7.2 Future work

To improve the ACRM-VRT system, the following features will be
developed in the future.

1) Develop the ETL process that can work automatically in order to
reduce the working steps and facilitate for the data mart administrator. In this study,
the part of data mart for the ETL process is still manually processed.

2) Develop a new function that can categorize the products into different
groups. In the current system, the tourist shopping data is classified into 35 groups,
but it is still unclear. For example, from the ACRM-VRT system, we found that the
costume products are the most favorite for tourists. If we can define a kind of clothing
such as pant, skirt, shirt, and shoe. The rule will be more beneficial to the VRT
officers.

3) Develop web application that recommends the products and shops for
the tourist needs by using the obtained information from the data mining tool. This
will increase the marketing channel for the VRT taxpayers and persuade the taxpayers
to apply for the VRT system.

4) Improve the ACRM-VRT system screen more beautiful and easy to use
and suitable for basic knowledge of users. By the principles of HCI (Human Computer
Interaction) to analysis and design system to serve more satisfaction to VRT officers.

5) Improve the reporting allow VRT officers to select models such as
linear-graph, pie-graph and bar-graph to meet their needs. Furthermore, the system can
automatically choose appropriate graph type matching the amount of information that
occurs, for example if the data are many the system display linear-graph automatically.

6) Improve the OLAP Tool and Data Mining Tool functions more easy
and convenient to use. The user can enter question to the system. Then, the system
processed and displayed results automatically. For example:

- OLAP Tool function: The executive want to know number of tourists
which have refunded tax in year 2007-2009 and trends of number of
tourists will refund tax in fiscal year 2010. The system will display
the graph shows trends of tourists’ number in fiscal year 2010

automatically.
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- Data Mining Tool functions: VRT officers want to know the Asian
tourists’ popular products, when and where which they were
purchased those products. VRT officers enter a question that they
want to know the system. Then, the system will configure the
minimum support value, minimum confident value then processed
and displayed the Rules’ results automatically.

7) Add Data Mining Tool functions to help analyzing data for show the
trends value of information that occur by using Microsoft Time Series algorithm. The
executive can use the result to setup management strategies to better management,
such as forecasting that the number of tourists will be refunded tax, forecast the

tourists’ sales amount etc.
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