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ABSTRACT

This thesis proposes the method used to convert Thai natural language phrase into search
engine keyword pattern in order to list up the desired websites that are most matched to the query.
The proposed method extracts user intention from the phrase, and converts it into keyword pattern
with Google syntax so that the appropriate alternative search is obtained. The keyword pattern
includes nouns, synonyms, and Boolean operators. The proposed method firstly determine
keywords from Thai Natural Language Phrase input, and then find synonyms by using short
semantic distance in the synonyms database in order to expand a chance for related websites. The
keywords and weighted synonyms are finally converted into keyword pattern for search engine.
To evaluate the performance of the proposed method, the comparison between the searched
results using keyword pattern and without keyword pattern with 95 queries were conducted. This
result has shown that the proposed system provides the average precision of 62.33%, whereas the

search without keyword pattern provides the average precision of 36.1%.

Keywords: Search engine / Natural language / Semantic / Synonym
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CHAPTER 1

INTRODUCTION

1.1 Principle and Motivation

Nowadays, internet is a collection of information from the entire world. So it is not easy
for searching information to match with the demand. A program called “Search Engine” therefore
has been developed to support documents searching on the internet. Intelligent search engine is
expected to assist people to efficiently find desired websites. Since users currently need to input
keywords in search engine format for extracting desired websites, it is not friendly for normal
people to understand the format and it is also difficult to get appropriate website lists. Actually,
the interface with human should be friendly as the same level as talking with human, and the
system has to understand Natural Language (NL). To develop this kind of search function, the
thesis reports exactly concentrating on natural language understanding for search engine have not
been found yet. Search engine usually has the problem of providing un-desired results from many

matched website.

Generally, the work of search engine consists of 3 main parts (Learn the Net “How

search engine work”, online).

1. Robots or spider or crawler: These are looking for documents and their Web
addresses. The documents and Web addresses are collected and sent to indexing
software.

2. Indexer: The indexing software extracts information from documents and storing it

in database.



3. Search engine: The search engine performs a search by entering keywords, the

database is searched for documents that match and list the results as hypertext links.

Normally, in using search engine, user inputs keywords and/or key phrase in the tool box
for each search engine and after that search engine will return lists of results as hypertext links, as

shown in Figure 1.1.

Input keywords or phrase

m' !

Oi Search Engine

Results

Figure 1.1 The Basic use of Search Engine

In using search engine for retrieving desired information, normally input keyword and/or
key phrase in natural language such as Thai, English, Spanish, Japanese, and so on into search
engine in order to extract the related information. In case that user inputs keywords, the search
engine basically finds websites containing input keywords as related ones, and ranks them by
using the order of appearance frequency. This assists search engine users to easily access to the
desired websites. However, for key phrase which is radically written in natural language, it would
find the related ones without understanding the meaning of the language. For instance, “uuzmﬁ
Wnlndouuau@udeluisin 500-1000 (Recommended accommodation near Chiang Mai

walking-street with the price 500-1000)” as shown in Figure 1.2.
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Figure 1.2 The Results of “tzininIndanuamdudealnisinn 500-1000 (Recommended

accommodation near Chiang Mai walking-street with the price 500-1000)”

Figure 1.2 shows the results which do not match the user’s query. The websites related to
recommendation as keywords are retrieved, but they are usually limited to find only
accommodation with 500-1000, not the numbers of 500, 600, 700, etc. to 1000. They match only
the format is 500-100 not the semantic of query though there are those with price 500-1000,
which the user would like to have more chance to choose one. The normal search engine normally

fails to provide the alternatives.

However, some language such as Thai and so on which have no symbol of border
between neighboring words in the phrase are difficult for search engine to segment the words. To
obtain the appropriate websites, the keywords with operations according to search engine
regulation are required as search engine input. People generally prefer key phrase in natural
language as search engine input to keywords with operations without learning search engine
regulations. In order to make the search engine friendly for general users, the function of Thai
natural-language key phrase and converting keywords into search engine format is needed to

implement, as shown in Figure 1.3.



1
| |
[j‘ ; Naztural-I anguage Phrase | |
[\ ¥ Thsi NL Phse _ | ghage - e .
e ] and Search-Engine . ol Search engine
! Converter i
\ |
' |

‘ Rasults

Figure 1.3 Thai Natural Language Search Engine using Synonym Approach

Therefore, this thesis proposes the method used to convert Thai natural language phrase
into keyword pattern for search engine in order to list up the desired results that most match to the
query. The method extracts from phrase and converts it into keyword patterns. Then, it converts
to Google syntax so that the appropriate alternative search is obtained. The keyword pattern

includes nouns, synonyms, and Boolean operators.

1.2 Objectives

The objectives of this thesis are to design and develop a system for Thai natural language
search engine using synonym approach and converting to Google syntax. The keyword pattern
includes nouns, synonyms, and Boolean operators. The system aims at solving problem of user
that there are mis-matched results by converting Thai natural language phrase into search engine

keywords pattern in order to list up the desired results that most match to the query.

1.3 Scopes

The proposed system supports only Thai natural language. The patterns length is not
exceed 32 words. The proposed system is tested with tourism in the northern part of Thailand

(Chiang Mai, Chiang Rai, Lamphun, Lampang, Mae Hong Son, Phayao, Phrae, and Nan).



1.4 Definition and Terminology

1.4.1 Search Engine is a tool and/or program designed to search information on the
World Wide Web. A search engine works by sending robots (some call spider or crawler) to look
for documents and their web addresses and then send to indexing software. Indexer software
stores documents and web addresses in database, and the next is search engine, which supports

query and shows the results.

1.4.2 Natural Language Processing is a field of computer science and linguistics
concerned with the interactions between computers and human. Natural language processing is a

very attractive method of human computer interaction.

1.4.3 Boolean and Operator is the symbol used to help for specific searching. The

[T ]

Boolean and operator used for searching are such as AND, OR, NOT, +, -, “..” and so on.

1.4.4 Synonym is different words with identical or similar meaning.

1.5 Expectations of This Thesis

This thesis proposes system for Thai natural language search engine using synonym
approach and converting to Google syntax. The keyword pattern includes nouns, synonyms, and
Boolean operators. The keyword pattern can help users who do not have knowledge or understand
how to use Boolean operators for searching and to get results that match with their query. This
system is developed to use with Thai natural language for asking about tourism in the northern
part of Thailand (Chiang Mai, Chiang Rai, Lamphun, Lampang, Mae Hong Son, Phayao, Phrae,
and Nan). Therefore, this system can be applied to other query and other language, but the part of

word segmentation must be suitably improved for each language.



CHAPTER 2

LITERATURE REVIEW AND RELATED WORKS

2.1 Related Works

2.1.1 Query expansion

The query expansion is the process to expand query by using Boolean operator. The
objectives of query expansion are to expand results and increase the accuracy of the results.
Query expansion involves the techniques such as finding synonym; finding all the various
morphological forms of words by stemming each word in the search query, etc. There are 2
techniques for query expansion. The first technique used Machine Readable Dictionary (MRD)
(Ellen, 1994) and WordNet (Miller, 1995). Another technique used words from related document.
The research of Buckley, Saltion, Allan, and Singhal (1994) used words from a document that’s
related with main query. Ishikawa, Satoh, and Okumura (1997) used words from paragraph that’s

related with main query, by using the similarity of meaning between paragraphs.

Salton and Lesk (1971) had studied the using of dictionary for a long time. Allen (1997)
and Ellen (1994) used machine readable dictionary for query expansion by using synonym. The
research of Rujira and Yuen (2003) used conceptual knowledge for keyword expansion and used
Boolean OR for group words. The keywords used are the synonyms for the expansion of query.
Hayder et al. (2006) studied the improvement of Arabic search engine by using search key

expansion. They used synonym from Arabic WordNet to query expansion.

The technique used Machine Readable Dictionary and WordNet, and the technique used
keywords from document or paragraph for indexing term by collect noun, verb, adverb, adjective,

etc. The disadvantage of both techniques is that they can use only keywords search which cannot



use with natural language query and are not interested in the meaning of words and phrase. The
natural language such as Thai and so on is difficult for search engine to understand and list up the
desired results that are most matched to the query. This is because that language does not have
symbol of border between neighboring words in the phrase. Therefore, firstly, the words must be
segmented into keywords and take keywords for searching and then use Boolean operators for
query expansion. The query expansion is a common process to expand query by using Boolean
operators. These theses therefore aim at expanding Thai natural language query by using
synonyms keyword and Boolean operators. Firstly, the expand natural query must be segmented

into keywords, and then group the keywords and synonyms keyword by using Boolean operators.

2.2 Computational Theory

2.2.1 Natural Language Processing

Natural language processing (NLP) is the artificial intelligence and linguistics to study
about problems in processing and use of natural language and to understand natural language, by
computer can understand natural language. The main of research about Natural Language
Processing (NLP) want to connect between computer and human by use Natural Language (NL).
Natural language systems convert samples of human language into more formal representations.
Natural language processing overlaps with the field of computational linguistics and is often
considered a sub-field of artificial intelligence. The term natural language is used to distinguish
human language from formal or computer language. Natural language processing (NLP) is a very
attractive method of human computer interaction (Liddy, E.D., 2001). In natural language, when
write or speak and put the word together, it will have meaning. So, computer must have the
processes for understanding of sentence or phrase, the elements as following (The Process of

Natural Language Processing, online)

Syntactic Analysis: will check the grammatical structures positioning of noun, verb,

prepositions etc. by combine to sentence.



Semantic Analysis: will identify the correct meaning of sentence. The sentence written
correctly with grammatical structure will have certain meaning, buy sometime the sentence will

have ambiguous meaning or no meaning.

The process of NLP starts by taking the input to check the structure of sentence, it is
called “Phrase Tree”, and then checks the meaning and relation between each part of sentence.
The analysis in structure and meaning must have electronic dictionary containing keyword, and
each keyword should have complete information about meaning and relationship of words. The
analysis of NLP in computer will write in form of facts and rules by artificial intelligence process
as checking program. The output after analysis of the correct sentence structures and grammar
will be changed or translated into command for database or structure of desired language. How to
create a command or to create sentences must follow the rules or the main goal by considering the

structure and meaning of language.

Thai language is written left-to-right. Thai language has no symbol of border between
neighboring words in the phrase. So it is difficult for search engine to segment the words (Hugh
et al., 2009) and understand Thai language. The search engine will match with words. Therefore,
Thai language must segment phrase into keywords. The word segmentation will be explained in

the next section.

2.2.2 Word Segmentation

Word segmentation is the process of dividing written text into meaningful units. Thai
word segmentation is important for Thai language. If word segmentation has mistake, it will
affect the meaning of words. There are 3 main types of word segmentation, i.e., Rule based

approach, Dictionary approach, and Corpus based approach (Charoenpornsawat, 1998).

The rule based approach creates a rule based Thai grammar. Yupin (1981) created rule
based for Thai word segmentation by considering characters appeared in syllable or word, which
can be divided into 5 groups: consonant; vowel; tone mark; numeral; and special character. The
research of Surin (1983) used rule based approach from Thai grammar same as Yupin, and
analyses character of Thai syllable. The rule based approach can be separated into 2 types: front

boundary recognition rule and tail boundary recognition rule.



The dictionary approach, Yuen Poovarawan and Vivon Amarom (1986) collected all
syllables in dictionary and get 18 rule based to help in the case that it cannot find a syllable in
dictionary. Duangkaew Sawamipak (1990) created rule based and used with dictionary approach.
The reason to mix rule based and dictionary approach is to solve problems caused by only used
dictionary approach. Samphan Raruenrom (1991) collected words in dictionary instead of
syllable. Virach Sornlertlamvanich (1993) developed word segmentation by Maximal Matching

approach.

The research of Kawtrakul et al. (1997) used statistic and Trigram model to solve
problem of word segment, and indicate role and meaning of words. Meknavin,
Charoenpornsawat, and Kijsirikul (1997) used statistic by considering continuation of word. For

word segmentation, the probability of sentence was taken into consideration.

The word segmentation is very important for language with no symbol of border between
neighboring words in the phrase. The word segmentation for this thesis used dictionary approach.
The dictionary approach is to collect all words such as noun, verb, adverb, adjective etc. The
dictionary approach is suitable for this thesis because it’s will compare word with database. The

database will collect words and the principle of comparison short words for word segmentation.

2.2.3 Synonym

A synonym is one or two or more words, which have the same meaning (Illinois
Mathematics and Science Academy, 2006). The synonym can be used for searching. If the first
search query doesn’t retrieve what the users are looking for, so they should think of synonyms of
the terms in their query. Each synonym might have the same meaning. The search engines
determine relevancy by matching the keywords in search query. The words will appear in the
documents they have indexed. Synonym will make chances for a search engine to find other
keywords that the users are looking for. Another way to find strong synonyms is to use a
thesaurus. For search engine, it uses WordNet (Diab, 2004) to help finding synonym. The
WordNet is an electronic lexical database developed to be as monolingual English Language
online lexical resource by George Miller, Princeton University. WordNet comprises four parts of

speed databases corresponding to nouns, verbs, adjectives, and adverbs.



2.2.4 Boolean Logic
The Boolean model is a simple retrieval model. The Boolean is the expansion of query

by using AND, OR, and NOT. Each Boolean and Operator can be explained (Tanarangrak &

Monsanit, 2006) as follows:

1. AND: The query (al AND a2) is used between the keywords to focus the only

intended keywords.

Y
weilia

Figure 2.1 The Retrieved Records in Which BOTH of the Search Terms are Present in using

Boolean “AND”

The Boolean “AND” is used between keywords, for example, W59 AND wo1litla. This
' Y
Boolean will search websites that contain keywords, #59 and uoilitla by disregarding where the

keywords appear in any part of websites.

2. OR: The query (al OR a2) is used between keywords to select all documents

which satisfy al or a2.

v
woitla

Figure 2.2 The Retrieved Records in Which AT LEAST ONE of the Search Terms are

Present in using Boolean “OR”



The Boolean “OR” is used between keywords, for example W59 OR wollitla. This
Boolean will search websites that contain any keyword in a websites. From Figure 2.2, searching

v k2
W59 OR 1o1id)a, the results will show the websites in that one or another word appears.

3. NOT: The query (al NOT a2) is used between keywords to select all documents

which satisfy al but not a2.

Y
weilia

Figure 2.3 The Retrieved Records in Which ONLY ONE of the Search Terms are Present in

using Boolean “NOT”

The Boolean “NOT” is used before a keyword that the users do not want to search. For
' Y 3
example, W59 NOT ueoilitla. From the example, the results will retrieve all 59 but do not

Y
retrieve fruit from ue1lila.

The Boolean model is easy to use because it is easy to understand Boolean logic (Internet
Tutorial, online). The Boolean model is not complex and not flexible because its expansions are
only AND, OR, and NOT. This model will retrieve specific result. Normally, the Boolean is used
with keyword search. The expansion queries used the most is the synonyms. The Boolean model

predicts that each document is either relevant or non relevant.

The principle of using Boolean operators for this is that the main keyword will use
“AND” between keywords, but between keywords and synonyms keyword, it will use “OR”.
Boolean “AND” will search by disregarding where the keywords appear in any part of websites.

For Boolean “OR?”, the results will show the websites in that one or another word appears.
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2.2.5 Google Logic

Google search is a web search engine. Google receives several hundred million queries
each day through its various services. Google search was originally developed by Larry Page and
Sergey Brin in 1997. Google is the most popular web search engine. Google search provides more
features such as: news, maps, weather forecasts, synonyms, sports scores, etc. Google is available
in many languages and has been localized for many countries in their own languages, such as
Thai, Chinese, French, Japanese, Turkish, etc. Google search also supports general and advanced

search.

General search user inputs keyword and/or key phrase and uses Boolean or operators.
9% <c * 2

The Boolean search can use AND, OR, and NOT. The operator search can use “ + 7, “ -7, ,

“~” and “..” (Tanarangrak & Monsanit, 2006).

1. The operator “ + * : this operator is typically used in front of stop words that
Google would ignore. For example [+Two +on +a Tower], can be used instead of “ + ” operator
before each stop word in the query, put ALL the terms including stop words within double

quotes. Querying this way will return similar results.

2. The operator “ — ” : this operator excludes unwanted word in the resulting pages.
For example, [Apple -Computer], the results will show everything about Apple but do not show

that Apple is computer.

@ ok 9

3. The operator : this operator matches one or more words in the query. Google
treats the “ * ” as a placeholder for a word or more than one word. For example, 1: [ministry*] the

results will show the first word is ministry and the words after ministry can be any.

13

4. The operator “ ~ ” : this operator is called the fuzzy operator or synonym
operator. It searches for page that contains the specified term as well as synonyms for the term.
For example, [~generous] would return pages on which the word generous appears, as well as

pages on which the word unselfish appears.

5. The operator “ .. ” : this operator is for range of number. For example, [Price

500..1000], the example returns the pages on price between 500 and 1000.
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This thesis tests the developed keyword pattern with Google search engine because
Google search is very popular the most people use it. Search of Google will have general and
special search. In the general search, user inputs keywords in tool box and then Google will show
results. The special search user input keywords and Boolean operators such as FJ%J 31 AND Ltaﬂﬁja
, Ng 1 OR ggaﬂﬁgja etc. in tool box and then Google will show results. To use the special search
user must know about Boolean operators of Google search. User must to know and understand
how to use each Boolean operator, sometime not easy for people to understand how to use. Thus,
this thesis test use general search and special search make to know if used special search results

are correct with demand or match with query more than use normal search.

2.3 Proposed Method

This thesis proposes the method used to convert Thai natural language phrase into
keywords pattern for search engine in order to expand the chance for the right search in the form
of natural language by listing up the desired websites as the best ones. The method extracts user
intention from the phrase, and converts it into keywords pattern. Then, it is converted to Google
syntax. The keyword pattern proposed here includes nouns, synonyms, and Boolean operators.
The detail of keyword pattern is shown in Chapter 3. Figure 2.4 show the basic system of this
thesis by user using inputs Thai keyword and/or Thai phrase, the next process is to covert Thai
NL phrase into Google syntax, and after that send the group words of Google syntax to Google

search. Google search will return results to user.

Input Thai keyword Natural-Language Phrase and Google Search
and/or Thai NL phrase Search-Engine Converter
7\
Results

Figure 2.4 The System of Thai Natural Language Search Engine



CHAPTER 3

METHODOLOGY

This chapter describes methodology for Thai natural language search engine using

synonym. This methodology is separated into 2 steps as follows:

1. Analysis and Design Phase

2. System Development Phase

3.1 Analysis and Design Phase

This section describes the system overview and detail of each process of the proposed

system.

3.1.1 System Overview

This system translates Thai natural language key phrase into Google search engine
format. The sequence of processes is set up as shown in Figure 3.1. There are four parts,
including 1) keywords or NL phrase input, 2) word segmentation, 3) Thai natural language to
Google syntax conversion, and 4) searching (Google). For the processes surrounded by the dash
line in Figure 3.1, This thesis propose search synonyms of these noun keywords with Thai noun
keyword are determined using synonym keyword database at A, and then the weights of all
synonyms are computed at B, and keyword pattern is setup by using keyword pattern rules at C.
The database for this system collected Thai noun keywords and synonyms about tourism in the
northern part of Thailand (Chiang Mai, Chiang Rai, Lamphun, Lampang, Mae Hong Son, Phayao,

Phrae, and Nan) such as accommodation, places, hotel etc.



the northern part of Thailand (Chiang Mai, Chiang Rai, Lamphun, Lampang, Mae Hong Son,

Input Keywords or NL

Phrase

A 4

Keywords and/or Key Phrase

Word Segmentation

Thai noun keywords

Noun keywords

Synonym Determination |

Thai synonym keywords

A 4

Weight Computation

A 4

Keyword Pattern

Creation

Keyword Pattern Rules

Searching (Google)

Results

Convert Thai natural language to Google syntax

Figure 3.1 The System Overview

3.1.2 Input Keywords or NL Phrase

In this process, user inputs Thai natural language query. The queries are about tourism in

15

Phayao, Phrae, and Nan). For example, Thai natural language phrase input by user is “Uuzn

Winlndauuau@uFeelnisia 500-1000 (Recommended accommodation near Chiang Mai

walking-street at the price between 500-1000)”.
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3.1.3 Word Segmentation

This process is to separate Thai natural language into words. This process uses
Dictionary approach and the word is chosen by comparing to the possible shortest word in the
database. From example phrase is “Lmzﬁﬁﬁmﬁ?aﬂﬁﬂ (Recommended accommodation Chiang

Mai)”. This process will separate the phrase into characters as follows:

wlw|elulsh 8wl |l Helall|n|lul <

From above phrase can separate word into characters are 20 characters. This process will
take each character compare with database until match with word in database. Firstly, first
character is “Il1” compared with all words in database. If it does not match with any word in
database, it will take the next character to combine with the last character until the word is
matched with any word in database. The first not have a word matched in database. The second
will start the next character is “U” for compare with database until match with word in database.
Thus, in each round of segmentation will start a next character. From above phrase can separate
20 characters, so will segmentation 20 times. The first word matched in database is ﬁﬁﬂ
(Accommodation). After matching a word, it will take the next character to be the first character

“!a”

to compare with database again until the last character. In this case, it is “4”. Then follow the same

process as the above until the last character of phrase.

3.1.4 Synonym Determination
A group of words related to nouns obtained from word segmentation is searched in Thai

synonyms database to identify the synonym candidates, as shown in Figure 3.2.
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Main class

Subclass

Figure 3.2 The Synonym Candidate

From Figure 3.2, the synonym candidates of “ﬁﬁﬂ (Accommodation)” are 1591153
(Hotel),c‘jit‘f 93M (Resort), ineid (Guesthouse), Touemagd (Homestay), 179nz Ia (Bungalow),
Lﬁ’uﬁ (Tent), husin (Villa), and NOINN (Lodge). Words and synonyms keywords were
collected from LEXiTRON dictionary (NECTEC : online), and Thai homonym dictionary (Yuen,
et al.,, 2000) to create database. After collecting the words by considering the wideness or
narrowness of the words meanings for ranking, the words that cover the meaning of other words
will be a main class. Other words within a category that has narrower meaning than the main class
is called subclass, and the subclass must have relation within the group. From Figure 3.2, the
main class is ‘“ﬁﬁﬂ (Accommodation)”, the subclass is AERITEEY (Hotel),‘%ﬁ”ﬂ%’“ﬂ (Resort), tne n
1¥hd (Guesthouse), Tauenng (Homestay), 179n2 1a (Bungalow), U (Tent), i (Villa),

and ¥109%n (Lodge). In subclass, it can have many words.

3.1.5 Weight Computation
This process is to create the weight of each synonym are considered. Input each synonym
in Google search, then select the pages from Thailand and look at the numbers, as shown in

Figure 3.3.
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Figure 3.3 The Step to find Synonym Frequency

The calculation of synonym weight is as equation (3.1)

n;

0

Weight of synonym = x100

Where N; is a number of synonym, Z N, is the total number of synonym.

H100% ~

Noun keyword Synonyms keyword | Real frequency of synonym | Weight of synonym
vin Tsousu 8860000 38.6
WaIwn 4960000 21.61
Sdasm 4430000 19.51
TuwWn 2080000 9.06
wuv 1770000 7.7
Tauawned 372000 1.62
wnavitaha 219000 0.95
mngla 210000 0.91
[Sum 22951000 99.97

Figure 3.4 The Calculation of Synonym Weight
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Table 3.1 The Weight of Synonym

NN
Weight of synonym
Synonym

T33913% (Hotel) 38.6
WoWn (Lodge) 21.61
=) o

58930 (Resort) 19.51
Munn (Villa) 9.06
e (Tent) 7.71
Teuaag (Homestay) 1.62

J Y J

AN (Guesthouse) 0.95
ane Ta (Bungalow) 0.91

Figure 3.4 shows how to calculate weight of synonyms keyword. The eight synonyms
keywords are T59usu (Hotel), NoINn (Lodge),%f;‘f 23n (Resort), i (Villa), Ui (Tent),
Touaag (Homestay), & méd (Guesthouse), and 19nz Ia (Bungalow). The Figure shows the
real frequency and weight of the synonyms. The weight of synonym can be calculated by
equation 3.1. From table 3.1, the weight can be computed as shown in Figure 3.4. This thesis used
first five rank maximum weights as the representative search keywords. From Figure 3.4, T59u51

(Hotel), NoINn (Lodge),diﬁ 25N (Resort), Tuwn (Villa), and i (Tent) are selected.

nvin (Accommodation)|Tseusu  (Hotle) 38.6
naavin (Lodge) 21.61
Saasn (Resort) 19.51
thuvin  (Villa) 9.06
LU (Tent) 7.71
1guawme  (Homestay) 1.62
navitghd (Guesthouse) 0.95
wnyla  (Bungalow) 0.91

Figure 3.5 The First Five Rank Maximum of Synonym Keywords
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3.1.6 Keyword Pattern Creation
In order to create the search pattern, the operations are added into the synonym

keywords. This research uses three basic Boolean operators as follows:

1. “AND” is used between the keywords to focus only the intended keywords.
2. “OR” is used between keywords and their synonyms to increase the alternatives.
3. “..” is used for searching the range of numbers, for example “x1..x2” means any

value between x1 and x2.

3.1.7 Searching with Google

This process is a process of Google search. After grouping the keywords by using
Boolean operators from keyword pattern creation, send them to Google search. From above input
example, the keywords group sent to Google search is [‘ﬁ‘ﬁﬂ OR 1391451 OR #04n OR Faesn
OR 1huwWn OR 1@dus] [auuawdn] [Foelvi]  [31A1] 500..1000 [Accommodation OR Hotel

OR Lodge OR Resort OR Villa OR Tent] [Walking-Street] [Chiang Mai] [Price] 500..1000.

3.2 Implementation Phase

This section describes about system requirements and web implementation of Thai

natural language search system.

3.2.1 System Requirements
This thesis proposes the minimum requirements for both hardware and software as

follows.

1. Hardware
1) CPU: Intel (R) Core(TM) 2 2.00GHz
2) Ram: 1.00 GB
3) Hard disk: 120 GB
4) Monitor: Aspire 5050

5) Peripheral: Keyboard, mouse USB
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2. Software
1) Operating system: Microsoft windows XP Professional

2) System development: Macromedia Dreamweaver 8, Navicat for MySQL,

Apache2.2 server and PHP 5

3.2.2 Web implementation

These sections describe the detail of web implementation as follows:

1. Database Design

We design database for this system by separating into 2 tables and rules: noun

table; synonym table and keyword pattern rules. The details are as follows:

1) Noun Table

Noun table is a table that contains noun keywords. This table collects noun
keywords from tourism in the northern part of Thailand. It composes of 4 attributes including id,

id_noun, word, and number. The detail of noun table is shown in Table 3.2.

Table 3.2 The Detail of Noun Table

Attribute Name Type Primary Key
Id Int Yes
id noun Int No
Word Varchar No
Number Varchar No

From Table 3.2, id attribute is the primary key and runs automatic number. The id _noun
confine length is 5. The word attribute is the Thai noun keyword about tourism. The last attribute

is number (e.g. 1, 2, 3, and etc.). Figure 3.5 shows the details of Noun Table.
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Figure 3.6 The Details in Noun Table

2) Synonym Table

id id_noun word number |
> 1 1001 1329
(] 2 1002 |¥ivin
_ 3 1003 |@adias
|in] 4 1004 | mMsLaung
i 5 1005 sateh
(] 6 1006 aaviisa’l
] 7 1007 | awndiu
. 8 1008 | @aufis
l___ 9 1009 |uFdEwvWas
(i 10 1010 [tdumie
[ 11 1011 Sufiyu
| 12 1012 gavienu
‘i_ 13 1013 |@aufiviasiien
(I 14 1014 51en
] 15 1015 | duunh
| 16 1016 |Janim
[l 17 1017 duna
(] 18 1018 shua
E__ 19 1019 lum
L 20 1020 |5uams
il 21 1021 35
:_ 22 1022 | @anisiiu
_ 23 1023 | 1Baalwii
| 24 1024 |1 8uena
Il 25 1025 | dwu
[ 26 1026 |&nhe
[T 27 1027 uws

Synonym table is a table that contains synonym keywords. This table collects

synonym keywords. The synonym keywords must relate with noun keywords. This table

composes of 4 attributes including id_syn, id noun, word, and frequency. The details of table

synonym is shown in Table 3.3

Table 3.3 The Details of Synonym Table

Attribute Name Type Primary Key
id_syn Int Yes
id_noun Int No
Word Varchar No
Frequency Varchar No
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From Table 3.3, id syn attribute is the primary key and runs automatic number. The
id noun is referring from noun table in attribute id noun. The word is the Thai synonym
keywords that have the same meaning with words from noun table. The last attribute is weight,
which keeps the weight of synonyms keyword obtained from weight computation process. The
words in this table are only synonym keywords. The synonym keywords must relate with noun
keyword. For example “ﬁﬁﬂ” have 8 synonyms, which are, T5ausy (Hotel), HoINn (Lodge),
Fa9sN (Resort), MWW (Villa), and @UN (Tent), lauaing (Homestay), nandd
(Guesthouse), and 179nz Ja (Bungalow). The noun keyword “‘ﬁ‘ﬁﬂ” has id noun 1002. The detail

of Synonym Table is shown in Figure 3.6.

id_syn £1id_noun word frequency
(» 1002 {s9usu 46

L] 2 1002 Faadn 18
E_ 3 1002 | wnaviiand 1
L] 4 1002 Tanaad 2
f_ 5 1002 1Mmnzia 1
L] 6 1002 fihuin g
L] 3 1002 | 1uvi 4
il 10 1002 yaunin 19
L] 13 1003 tuiias 8
L] 14 1003 | fanaraudias -
L] 15 1003 ejueiu 3

Figure 3.7 The Details in Synonym Table

3) Keyword Pattern Rules

The keyword pattern rules is principle use Boolean operators. This thesis used
three Boolean operators are AND, OR, “..”. The Boolean operators “AND” used between
keywords such as ﬁﬁﬂ AND 1384143, The Boolean operators “OR” used between keyword and
synonyms keyword such as ﬁﬁﬂ OR 159154 OR 3¢ 95M OR Lﬂﬁﬁlgiﬁ. The Boolean operators

[T30EE]

.. used between number such as 500..1000.

2. Web User Interface
The web user interface is the function to get Thai natural language phrase from user.

User inputs keyword and/or key phrase through the web shown in Figure 3.7.
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Figure 3.8 The Web User Interface
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and/or ke
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interface » Google search Result page
(Input page) (Output page)

Figure 3.9 The System Overview Contact with Google Search

Figure 3.8 show the system overview how to contact with Google search. Web user

interface is that the user inputs keywords and/or key phrase, and then web user interface sends

that input to Google search by written code, and after that Google will search and show the results

on results page. The detail all about this processes as follows.

1) Web user interface (input page)

This process is to design an input page by user for easy use. User inputs

keywords and/or key phrase in tool box as shown in Figure 3.7, and after that will forward

keywords and/or key phrase into Google search
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2) Google search
This process is connecting between web user interface (input page) and result
pages (output page). The input page can connect with Google search by writing this code in the
program. The code to contact between input page and output page is as follows:
"http://www.google.com/custom?q=$groupWord&client=pub-
0585777730843386& forid=1&ie=tis-620&oe=tis-
620&cof=GALT:#008000;GL:1;DIV:#336699;VLC:663399;AH:center;BGC:FFFFFF;L
BGC:336699;ALC:0000FF;LC:0000FF;T:000000;GFNT:0000FF;GIMP:0000FF;FORID
:1;&hl=en";

3) Result page (output page)
This process is to design an output page. All the results from Google will be

shown in this page as in Figure 3.9.

3. Result page

The result page shows the results from the search of query. From Figure 3.9, A is a
box for query in the form of Thai natural language where user inputs keyword and/or key phrase.
B is a box that shows a group of keywords and can use tool box for searching without search
pattern (Google search). C shows the results from the search using search pattern and without

search pattern.
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Figure 3.10 The Page Showing the Results



CHAPTER 4

EXPERIMENT AND RESULT

This chapter describes the experiment and result of Thai Natural language search engine
using synonym and Google syntax. This chapter is separated into three sections: web user

interface; experiment detail; and experimental result.

4.1 Web User Interface

This system creates web user interface by user’s input of Thai natural language for
searching appropriate website. This web user interface is a part of communication between user

and system, and displays results, as shown in Chapter 3 in the Figures 3.7 and 3.9, respectively.

4.2 Experiment Detail

The experiment is set in order to compare the searched result between the search with
keyword pattern and without keyword pattern. The details of experiment are described in this

section.

4.2.1 Query Phrase

The query tested in this thesis is only Thai natural language and the length is not exceed
32 words. The queries ask about tourism in the northern part of Thailand (Chiang Mai, Chiang
Rai, Lamphun, Lampang, Mae Hong Son, Phayao, Phrae, and Nan) such as accommodation,

tourist attraction, journey, etc. This thesis used 95 queries for testing.
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4.2.2 Testing and Result

The testing used Google search to compare between searches using keyword pattern and

without keyword pattern. This thesis evaluation by used the first five pages results.

1. Search using keyword pattern
User inputs Thai natural language such as “puzihiwn Indauuauau@es
31A1 500-1000 (Recommended accommodation near Chiang Mai walking-street with the price

500-1000)”, as shown in Figure 4.3. After word segmentation as the followings:

Thai nouns: AWH DUUAWAY Fealry 51871 500-1000

English nouns: Accommodation Walking-Street Chiang Mai Price 500-1000

After the process of word segmentation, each noun keyword is taken to compare with
database for synonym keyword, for example the synonyms candidate of “ﬁﬁﬂ
(Accommodation)” From Figure 3.2, many synonyms candidate of “‘ﬁ‘ﬁﬂ (Accommodation)” are
shown. This thesis uses the first five maximum weights, as shown in Figure 3.4. The noun

keywords above can be separated as follows:

“ﬁﬁﬂ (accommodation)”, the synonym keywords are T59u5u (hotel), OINN (lodge),
Fae3N (resort), 1NUWA (villa), and IFUN (tent).

“OUUAUIAY (walking-street)”

<389 11 (Chiang Mai)”

“3191 (price)”

“500-1000”

After the process of synonym determination and weight computation, words are grouped
by using Boolean operators of Google, as shown in Figure 4.4 (Tanarangrak & Monsanit, 2006)

as follows:
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Figure 4.1 User Inputs Thai Natural Language
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Figure 4.2 The Keyword Pattern Word Groups in Google Search
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4.2.2.1 Searching without keyword pattern
User inputs Thai natural language phrase query in Google search. A query for search
is “uuzihinvinlndouuau@uFeslnisin 500-1000 (Recommended accommodation near

Chiang Mai walking-street with the price 500-1000)”, as shown in Figure 4.5.

Fie Edit View Favorites Tools Help

Google | nniintndouunududustusinm 500-1000 v | * search o - B~ €% Bookmarks~ ‘¢ Check » ] Autoril + 4 [@ wunhintndsuuauduidustmine [@ 500 1000 &~ () signn ~
o T = o 1 »
w R ‘-'lu\mhmﬁnlninnunmﬁmﬂuolunnm 500-1000 - Go... | 2 - B - & - [2rPage v {F Tools ~

Web Images Maps Groups Scholar Blogs Gmail more v Signin *
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Figure 4.3 User Inputs Thai Natural Language in Google Search

The total 95 queries used in this thesis are shown in Appendix A.

4.3 Experimental Result

The proposed system was tested with 95 query phrases in order to compare search using
keyword pattern and without keyword pattern. The evaluation from the fifty first results by check
each result. The results should match with keywords, synonym, and content with query. That’s all
should related with query. So, assume that’s results correct. Table 4.1 show the example precision
of input query phrase by compare between search using keyword pattern and without keyword

pattern.
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Table 4.1 Example of Input Query

No Query phrase

o 1 o S A '
1 uuziiunsonowos kyanaealvl
lﬂ' (=% = 1
2 HugNNnIAgn Turealny
o A A 14 o v o o = []
3 uuzinlsausursosaosnamsuvaauuu luwaes vy
\ 4. 44
4 uuzinaa NN UNeIN N
o da A4 da :
5 uuzinnnuRNeINFsea v
o A o = [
6 unzinnwn ludealywisian 500-1000
7 uuzinIsausyluanha
8 uuzihlswsuuuyan e lvi
o =
9 v lauand lu%sease

A 9 = ]
10 v9518¥93 10115 e vy

Table 4.1 shows the examples of input query. The query can be all about tourism in the

northern part of Thailand.

Appendix A shows the score of precision by comparing between search without keyword

pattern and search using keyword pattern. The precision is calculated as equation (4.1)

Precision = = x100 4.1)
y

Where x is a number of the satisfied results, y is a number of total searched results. In

this experiment, the results of the first 50 displayed websites are considered.



Table 4.2 The Example of Real Score before Calculate Precision
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No Query phrase The precision of The precision of
Search using Search without
Keyword Keyword
Pattern Pattern
1 uusdussovemes lednimoalu 18 8
2 uusiinsimgnluBeal 38 22
3 wunhlsausuniesaesndmsusaduninly 19 9
o lviw

4 nuzshamuiineafionfinzien 45 34
5 wuzthiinufiferiideal 23 22
6 uuzahiivinluEealnis11500-1000 35 28
7 wuzilsasuluaie 34 28
8 uuzih lswsunnyan ludealvl 35 34
9 mlauaadluFesie 27 24
10 vorw¥eiuensIudeslny 28 26

Table 4.2 shows the example of the real score between search using keyword pattern and

without keyword pattern by checking every result if it relates with query. If it matches or relates

with query, it is counted as 1. The 50 results or the first five pages of the retrieved from the search

using keyword pattern and without keyword pattern are checked.



Table 4.3 The Example of Precision of Both Process
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No Query phrase

The precision of The precision of

Search using

Search without

Keyword Keyword
Pattern Pattern
1 uuzshesavemed led gl 36 16
2 uusiinsimgnluBeal 76 44
3 wuzthlsusuvsesaesndmsudadununly 38 18
NI
4 wusmhaouiineuienfinzien 90 68
s uushinuiifeiisel 46 44
6 uushininluFealnisin1500-1000 70 56
7 uuzihIsansuluaiths 68 56
8 uuzilsasweuyan e lny 94 66
9 mlavaadluFeee 60 34
10 uuzilsasusini 500-1000 Tuealvi 56 52

After checking the real score in Table 4.2, the real score is taken to calculate for the

precision in each query by equation 4.1. Table 4.3 shows the example of precision between search

using keyword pattern and without keyword pattern. From the calculation of precision, it is found

that the maximum and minimum of search using keyword pattern are 98% and 18%, respectively,

and the maximum and minimum of search without keyword pattern are 90% and 0%,

respectively.
The average of precision is as follows:
X
Z ~x100

-y
n

Average of precision =

(4.2)
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Where N is the total numbers of tested sentence. The average of precision is shown in

Table 4.1

Table 4.1 shows the average of precision of 95 queries, comparing search using search

pattern with search without search pattern. Appendix A shows the precision of 95 queries.

Table 4.4 The Average of Precision from 95 Queries.

Search using Search without

Keyword Pattern Keyword Pattern

Average of precision 62.33% 36.1%




CHAPTER 5

DISSCUSION

This thesis proposed the system used to convert Thai natural language phrase into search
engine format language in order to list up the desired websites that most match to the query. The
system extracts user’s intention from the phrase, and converts it into search engine pattern, then
convert to Google syntax so that the appropriate alternative search is obtained. The keyword
pattern includes nouns, synonyms, and Boolean operators. From the experiment, the search by
using keyword pattern was compared with the search without keyword pattern. The result has
shown that the proposed system gives the average precision of 62.33%, whereas search without

keyword pattern gives the average precision of 36.1%.

5.1 General Matching Search

From the experiment, the proposed method gives the average precision of 62.33%. The
search without keyword pattern has average precision of 36.1%. Obviously, search using keyword
pattern increases the number of results related to the query. However, there are some results that
match with keywords but not related with query. This is because keywords used for searching
normally depend on the ranking of the keywords. Keywords ranking is dynamic, it changes all the
time. For example, today frequency, which determines ranking, of 159u5% (hotel) is 17 million,
after one to two weeks later, the ranking maybe more or less. Therefore, ranking of keywords has

effect on search results.

This proposed method has the limitation based on the keywords frequency. Therefore,

the keywords need to be updated periodically.
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5.2 Content Related Matching Search

From the experiment, the content of the search results were considered in detail to make
sure that the content actually related to the meaning of the query of 62.33%. The search without
keyword pattern has as average precision of 36.1%. From the experiment, 95 queries were
performed, in each query its precision was calculated, then the maximum, the minimum and the
average precision of all the queries were also determined. As the result, the maximum and
minimum precision of search using keyword pattern is 98% and 18% respectively and maximum
and minimum precision of search without keyword pattern is 90% and 0% respectively. The
maximum between of search using keyword pattern and search without keyword pattern has a
similar score. This is because the proposed method uses keywords that have specific meaning
such as DUUAMAY (walking-street), a9 1113 (Chiang Mai), ‘ﬁ‘ﬁﬂ (accommodation), etc.
However, it can be additional of words in database for help to expanding the keyword such as
“uugﬁﬁ’ﬂﬁﬁﬁﬂﬂuﬁmﬁmﬂm (Suggestion of an important temple in Nan)”. In this example,
oL (temple), CRTETRN (city), YU (Nan) are specific keywords and the word @ WﬁJﬂJ (important) is
the expansion part of query. If using only specific keywords such as 29 (temple), the entire
temple in Nan will show up whether the temple is important or not. But when using the word

o

9199 (important), the search will expand opportunity of results related to the query.



CHAPTER 6

CONCLUSION

6.1 Conclusion

Intelligent Search Engine is expected to assist people to efficiently find desired websites.
Since we currently need to input keywords in search engine format for extracting desired
websites, it is not friendly for normal people to understand the format and it is also difficult to get
appropriate website lists. Actually, the interface with human should be friendly as the same level
as talking with human, and the system has to understand natural language (NL). To develop this
kind of search function, this research reports the model for Thai natural language search engine.
Search engine usually has the problem of providing un-desired results from many matched
websites. This research therefore proposed the method used to convert Thai natural language
phrase into search engine in order to list up the desired websites as the most desired results. The
methods extract user’s intention from the phrase, and convert it into search engine pattern
keywords, then convert to Google syntax so that the appropriate alternative search is obtained.

The keyword pattern includes nouns, synonyms, and Boolean operators.

The experiment was conducted by comparing the search using keyword pattern and the
search without keyword pattern. The proposed system gives the average precision of 62.33% with
the maximum of precision 98% and minimum of precision 18%, whereas Google search has the
average precision of 36.1% with maximum of precision 90% and minimum of precision 0%.
From the experiment, the results show that there are two types of the search, i.e., general

matching search and content related matching search.
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6.2 Future Work and Suggestion

The two types of search are general matching search and content related matching search.
Both types search have the limitations of the system because database for this system collects
only the keywords that are nouns. It should collect other word classes such as verb, adverb,
adjective, etc. to make more chance for searching. Moreover, the synonym frequency changes
every day because each time user searches by using different keyword, so the frequency of
synonym should be updated all the time. Therefore, in future work, the database should collect
other word classes and be automatically updated. The synonym frequency should also make the
system automatically update by creating a program called spider to look for the keywords that the
user used for search. This is because those words will have effect on the search and make more
chance for search. However, this system is able to use only with other languages which have no

border between words like Thai language.
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APPENDIX A

LIST OF INPUT QUERY PHRASE AND PRECISION

Table A.1 List of Input Query Phrase and Precision

No. Thai Natural Language Phrase Search Using ~ Search Without
Search Pattern Search Pattern
o ] 4 o’td' = 1
1 wuzdunsauswes kyanaealv 36 16
o d' o 9 a 4 d 1 A 1
2 wuzahannledenuduluninssuges 90 68
o A w = [
3 wuzihmingmgn el 76 44
o A A 4 o v v @
4 puzihlsasuvisesasindmsudaduuunlu 38 18
= ]
eq 11
\ 4.4 4
5 puzihaounneuneI NN 90 68
o da di= ¥ .
6  wuzihnnunenaes iy 46 44
o d’ 7 % A =) ]
7 wuzihnnnluaaveures vy 68 60
o A o = (]
8 uuzihnnn luwwes1nusiai 500-1000 70 56
9 uuzin lswWsNNVIMIIDTUAIT LN WS 11 68 52
10 wuzihlsawsyluaihg 68 56
11 uuzih lsasuuudyan ludes vy 94 66
o =
12 v lauaad 1uaeesie 60 34
Ay a '
13 Y9319¥03 1UIM1T luFea 1y 56 52
14 wuzinlssusulndovuau@uFoelunism 88 8
500-1000
o d Y 9 a o a JA 1
15 wugiunanad IndouuauauIueInadires vl 74 68
o A A 14 = ]
16  wuzinlsasuvisesaosnluwaeslvisia 44 40

500-1000




Table A.1 (continued)
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No. Thai Natural Language Phrase

Search Using

Search Pattern

Search Without

Search Pattern

4

o A % A = 1
17 wuziisaeinluaulouses vy
o A& S Ao ' Y A
18 wuzilaeIinilaszneiinie
1 4 L = ]
19 I uTaNemos lya el
d' ] o d' J d' 9 [
20 g lmenin nuzihaauineungldreasy

' v
21 uuzmﬁwnmmumﬂw

[
o a

~ d' =
22 NNALUITITUBIANIBYITY

o

23 uuzihnwnniesian 500-1000

o A o S S A '
24 LUSHIN ﬂL!,i]'JUlu‘]/I'i_l'lfiG]ﬂL“]ﬁNGh’ﬁJ

v
o

o A =} o
25  puzihanwnlu o.1u09 a1

o

26 wuzihanwn luea v

[
v o [ 1

27  wugihanndmsuvyaae sl

U

'
o A o o %

28 wuzhivindmiuduiyuluealuil
o d’ [y A = 1
20 yuzihnnsemeu luasea

o o =
30wz lauaag 1useasie

[

31 wuzihiadnn luaadiosiu

o [ 1

32 wusihwndmiunaaziazaaduuuly

=
eq 1

v v J o ]

33 uui9anas duu el

4 ) v v o

34 puziisaesnamsuvaduuu luaease

o A A =
35 uuginniednuu
36 uuzihms@une i

o d' g o A 1
37 uuzihnwn luaaosuu

[

38 uuzihmeamadszmaldinaveuresv

)

39 uuzihiue N

o ¥ A A A
40 UHUHSHITTUDTIHITNINGINUIU

64
84
40
88
78
64
82
74
58
98
88
36
94
72
82
60

76
42
50
52
64
96
78

46

32
36
38
22
74
38
30
46
36
90
72
30
40
52
32
40

52
20
14
20
24
86
14




Table A.1 (continued)
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No. Thai Natural Language Phrase Search Using ~ Search Without
Search Pattern Search Pattern

o ¥ d' d' d' 1

41 uuzisueMIsNIMeI NI 54 38

42 wuzihvesrhnlwdsealn 7 36

43 wuzihaaunneuned ludyu 92 48

44 punihlsasuludmdad iy 74 66
o d' v 9 a = 1

45  puzihann lndaunduwes v 56 38

46 wuzihnanssunvyneludesln 60 52
o a o o ~ a [ [ o’d’ = [

47 wuzhus¥mihiMensmynseysnunee Il 64 34
o ¥ =

48 uuzihs i lueese 50 36

49 nuzinudnluFealvu 96 88

50 uuzi lanameniuiu 46 8

51 uuzih lanaaenigodon 68 48

52 uuzihmeuNgINIYAsNUNFDIADU 72 54

53 puzihlsausyludealwisia 300-800 50 12
) g Y o = 1

54 puzdunanad lasea 1111 300-500 7 26

55 puzihaouineaned lungen 92 60

56 wuLMHaINeuNeIsITNA I v 54 38
, 4\ S y Z .

57 puzihaouineanemvuiian luaes v 7 26
o 1 d‘ (%3 a 1 = 1

58 uuzihmaneunewsynoauth lumeslv 76 58

59 puzianIuNNeUNYITITUFIANUIY 54 12

o = 1 1 d' 9

60  dwyulioz lsrhmeunenig 76 16
o d' U = =\ ]

61 wuzinnwnuuulathlumeslyy 86 28

] a 90} (D1

62 uuzihgneuiinauazinan luigesdou 78 78
= 14 v A =

63  uuziisaesnluaniioureasie 60 24
o Y v A =

64  UULINIUMIT IUAIIDUTEITIY 44 26
o d‘ o Y = ]

65  HUZUINWNIIUDINT MFed vy 72 50

1 = A ~ A 9
66 Uudaounneanen lruiing 82 38




Table A.1 (continued)
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No. Thai Natural Language Phrase Search Using Search Without
Search Pattern Search Pattern
o dﬂg d‘ o U =%
67 uuzivesrhnyuFellsyivarniansen 50 40
o A 4
68 uuziisaesnlunen 68 24
69 uuziiiiaosnludininuiu 72 0
o A S Y o ~ 1
70 wuzihlsasuvisamnanad usealuisian 54 24
400-800
o A o 9 a = [
71 uuzdnwnlnaouuaaurea 115191 500-1000 64 10
72 wuzinTsasuluduiieusealruusinn 300-800 50 10
o = 1 %l ~ ]
73 wuzinlsasuiahasenerhluEe sy 66 44
o 9 9 a ~ ]
74 puzdunanda lnaauuaau luseslvusian 30 4
500-800
75 uuzihnwnAagiioutesni 18 16
= 14 v A =y 1dq Y a
76  uuziisaesnluanleausedlvunlviusnsse 42 10
1 a 1 ?:’ a
SUAIENTUN A8 NI INDILINTUIN
77 wsemh
o d’d 1 ?,’ 9 1 a\
uuzinlsausuilaszneinvesy ez lame 64 44
78 Tuwwealvy
d'd 1 ?:' 4 1 A [
mIsasundasznernlnd lunuissudealuy 68 58
a 1 A = 1
79 wilswsueuiyaneglulenaraliourenism 46 18
80 500-1500
o A v A 1 501 a = 1
uuzinnwnaauintle ludsea 62 22
o Jd Y JIa [] %,‘ a = [
81 wuziunanaraaauiiintaaesly 30 14
82 uuzihnwndmiunmiauzuazsaduuuly 52 34
=S 1
83  1¥ealvy
=~ S Ao ' ?,‘ v A = ]
wisaosnnuuaathasz e luaauiisuaea v 44 26
o o =\ ]
84 uuzilauaae laes v 56 36




Table A.1 (continued)
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No. Thai Natural Language Phrase Search Using  Search Without
Search Pattern Search Pattern
o S Y A A Y o o
85 uuztupamdntusmsldmnsonemos lya 28 24
= ]
eq 11
o A:L:l a v J [ 1 a
86  wuzilsasuNNUIMINISHaYsnsuaIa Nty 32 16
= 1
1% e 1
= S AA A 9 v o ) "o A
87 uuzAiIaeINNNUINMINRINNdIMTUgFUTYY 46 18
= 1
1% e 1
o d' - = = ]
88 uuzihnnnuuuathlwaes v 66 28
o A S Y o =1 1
89 wuzihlsausuvisemnamdralu@esluusia 50 6
400-800
o d Y SN A = 1
90 uuzdunaNaNNUIMIUIa e v 34 4
500-1500
) d Y J A a A = ]
91 uuzrunaNddvse lsausuangiod ludeeln 32 22
o A J o @ ] =1 1
92 uuzdiaesndmivnigaus e lui 48 20
o o o [ 1 = 1
93 uuzihlawapddmsunynas ludeeln 34 26
o d’ v d d 1A A ]
94  puzinnin1nd luninssiusmsuIaay LIy 60 52
v 1]
i luesluy
o d Y o A =y 1
95 puzunanad lanaraieautealn 52 48




APPENDIX B

TABLE IN KEYWORD DATABASE

Table B.1 Table of Noun Keyword

id noun Word id_noun Word
1001 EoN 1021 7%
1002 firin 1022 oM Ity
1003 LN 1023 Boe v
1004 MIAUN 1024 (F9510
1005 FOIH 1025 R
1006 a01iisn 1ol 1026 a11ha
1007 GATRETIT 1027 LUNT
1008 QBN 1028 U
1009 Y3Hniag 1029 Lsigesaeu
1010 @una 1030 WL
1011 iy 1031 uAaIALA2
1012 gneU 1032 YU
1013 aniineaiion 1033 YLD
1014 3101 1034 YUY
1015 RRIITEAYY 1035 AADINTOU
1016 INIA 1036 AADIA U
1017 811N 1037 ARDITAUN
1018 fua 1038 Idgou
1019 e 1039 FH9A1)
1020 $ueg 1040 ADYYUATA




Table B.1 (continued)
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id_noun Word id_noun Word
1041 ADYY 1068 using 1nd
1042 ADIHINADY 1069 1w lo
1043 ADYNA 1070 1319
1044 ADYYUN 1071 uaieha
1045 ADYLILIN 1072 LAY
1046 ADYTINW 1073 R
1047 AvY1Y 1074 TR
1048 ADYNAN 1075 i
1049 AREDUNUUT 1076 139
1050 ANTUNTITY 1077 ERIGRIVON
1051 ANNHUDN 1078 AMUAN
1052 Snlarhanside 1079 Sninhu
1053 Fren'ln 1080 Nnes Indy
1054 drawim 1081 A3t
1055 NaAaInaN 1082 Aydyude
1056 WUNIY3 1083 Az
1057 Yhannanszns 1084 o
1058 ﬁwmﬂwm’%q} 1085 OUUIU
1059 ﬁmﬂuﬁq‘%w% 1086 20UNAN
1060 ¥mum 1087 1l
1061 ity 1088 11999
1062 HEAN 1089 DUUAUAY
1063 NA08A1 1090 voain
1064 EVATEGR N 1091 niladoy
1065 LB 1092 dosfou
1066 L300 1093 awdon
1067 TRESY 1094 T30y




Table B.1 (continued)
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id_noun Word id_noun Word
1095 1308 1123 vorn
1096 nnioey 1124 aih
1097 a0y 1125 UTHN
1098 uiladon 1126 yan

Y 9 & A A
1099 1Mo 1128 AT
1100 RTRRAY 1129 S0OUA
1101 ninuS oy 1130 501523119
1102 AU 1131 S0UBIA05 Lo
1103 AN U T 1132 50l
1104 AN 1133 1309

o Y 9 A

1105 auurdoy 1134 59
1106 v 1135 5015
1107 anumion 1136 F09NTIU
1108 WU 1137 mstu'lne

Y Y I'd
1109 MNUMS 08 1138 UL
1110 NAWU 1139 1310130
1111 Wniuih3on 1140 Funln
1112 Banu 1141 o
1113 Banuion 1142 Tvdnse
1114 e 1143 GRNGLY
1115 nilawuimdos 1144 316%0
1116 1AW 1145 GHTIE

Y o Y Y Aa
1117 iwudos 1146 FITUHA
1118 nilaniu 1147 A1371917a7
1119 31190 1148 500
1120 51a1 liAu 1149 il
1122 AU 1150 Ay
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Table B.1 (continued)

id_noun Word id_noun Word
1151 S 1180 lairAu
1152 1951 1181 %1911
1153 30 1182 LUNALND
1154 0NN 1183 PNINeDeFsea 11
1157 AU 1184 ATOUAIT
4 4

1158 AN 1185 UIADS hye
1159 szl 1186 Swans

Y F) @ a J
1160 $um 1187 Jue1nag
1161 nNINITU
1162 NN
1163 e
1164 ouiny
1165 Frunul
1166 udn
1167 1an
1168 e
1169 wuih
1170 foya
1171 Woatlszau
1172 aszNein
1173 U2A

A AN~
1174 DUINDI TR
1175 50
1176 31
1177 ag

A

1178 GRTRN

1179 Wewua




Table B.2 Table of Synonym Keyword
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id_noun Word id_noun Word
1002 Tsausu 1019 2N
1002 Faoin 1019 LAY
1002 nanid 1020 s
1002 Touaad 1020 finu
1002 anz Ta 1020 0401113
1002 Munn 1021 Vunou
1002 e 1021 ATZUIUMS
1002 WoaNn 1021 n35UID
1003 Tuiiieq 1021 VUIUMS
1003 lananaiiie 1021 MTRNENTRSIE
1003 R 1119 5101 T
1007 MoIMALIU 1119 Tainma
1010 NN 1120 5198
1010 NNTYD3 1122 Uszau
1010 ATDN 1122 DUTY
1010 ¥ONYOY 1123 Yofszan
1011 anhiawszsung 1125 A3
1012 QNIUUNINA 1125 94AN3
1013 e 1125 99ANT
1013 uwaioaiion 1125 ARERMY
1015 ToraueLUL 1009 ik
1015 Touuzih 1003 9.11l04
1015 RRILETGINIE 1003 guneLilo
1015 MILTUDLUUL 1149 vila
1015 MTLULLUD 1137 INTEIU
1015 MY 1162 iFeasty
1019 STRTLY 1163 fHeaouUATe




Table B.2 (continued)
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id_noun Word
1164 Ny
1164 79U
1183 .
1019 Tnd
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