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Abstract

This research proposed the performance comparison of Thai monosyllabic segmentation
approach, and Thai word segmentation approach. Matching techniques were used in two main
types of experimental: non-dictionary and with dictionary. The first part of non-dictionary
method was separated in two approaches: rule base and pattern matching for monosyllabic word.
The second part was used a word list in dictionary with a simple algorithm. Both parts of them
were employed two techniques of “Regular Expression” and “Hash map” techniques. All of
experiments were compared together and then also compared with other techniques. Various
corpuses were used in our experiment as testing data about 10Kb per file and a huge corpus file
44Mb approximately. The result of Thai monosyllabic, using non-dictionary came out correctly
83% of F-measure and 92% accuracy of monosyllabic word dictionary, and for Thai word
segmentation with a word dictionary base was perfectly 90% at high speed process.

Keywords: Thai word segmentation, Language processing, Thai monosyllable word, Regular
Expression, Hash table

Introduction

At the present, computers have been used for helping people in the human language translation,
especially in the internet. About Thai language, each word does not have explicit word
delimiters. Sentences are written entirely without separator. Most of applications such as
automatic translation, automatic speech synthesis, and spelling checks are involved to word
segmentation. The approaches of word splitting have been developed in the context of text editors,
trying to read and recognize syllables, then write letter by letter, and line by line. There were
limited to the main memory of a machine and the ability of a language compiler. Some
applications of word segmentation in the past were not suitable to use at present. Moreover,
some systems worked slowly with a huge document file, and difficult to implement. And also
ambiguous words were not solved clearly. For example, «1a39a1u1117 : Luangta/Mahaboa »,
can see in two meanings, if we have word segmentation as the following:
e “uada/uuin: Luangta/Mahaboa” is the name of monk.(proper noun)
e “uadv/enu/m/in:Luang/Tam/Ha/Bua” is meaned “Mr.Luang is looking for Ms.Bua”.
Thus, as we have just seen, "ualgnuun1d?" may be a proper noun or a simple sentence
or other meanings depending on the cut.
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Related Studies and Theories

There are many related researches and a lot of models that they were developed for solving the
Thai word segmentation. Some applications in previous works were used various techniques
such as Shortest-word pattern-matching, Longest-word pattern-matching, Word-usage-
frequency, Backtracking, Maximal-matching, Ambiguity dictionary [1][2][4][5]1[6][7]1[8][10].

In 2003 [3], Thai text analysis system was researched with INTEX® program for word
segmentation by “Regular expressions” and finite state machine (FSM) to solve the problem of
cutting Thai words by starting from characters and phrases with a dictionary. Furthermore, in
2011 [9],a researcher used a technique of the Thai-Writing Structure Matching, and creating Thai
writing structure for word segmentation with the Royal Institute Dictionary.

Research Methodology

Most of previous methods of word segmentation have used several techniques and several types
of programming. Some researchers use commercial products, others use a huge programming.
Some methods use utilities to build a knowledge base system with external memory using
dictionary. All of our literatures, we can customize and develop a system for our project using
Java with appropriate methods to create software. Regarding the segmentation method, we have
done not only need to adapt other previous programs, but we also created our own work. In
addition, we used our experimental models that focus on parsing and learning real data to create
software. Research method for the project emphasized on the development form a simple algorithm with
a normal technique of “Regular Expression” and “Hash map” techniques. After that we
concentrated on comparison of the existing systems.

In this experimental, we tried to work with two main types of experiments: non-dictionary for
monosyllabic word segmentation and otherwise to work with a dictionary base for word
segmentation.
Non-dictionary for monosyllabic word segmentation methods :
e Monosyllabic word segmentation approaches done through analysis each character
with 85 rules. The process chart of system no.1 is shown on figure 3.1.
e Otherwise approach by creating word forms and using a technique of syllable
structure matching with 200 patterns. The process chart of system no.2 is also
shown in the same figure 3.1.
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Figure 3.1 Process of Monosyllabic word segmentation
Dictionary base for word segmentation methods :
This part, we used the Royal Institute Dictionary (in 1999) 37,052 words and
35,520 words from LeXiTron v.2.6 dictionary excluding abbreviations and
repetitive words, names of person and place, etc... Thus, total remain available
words for this experiment were 52,605 words.
e Word segmentation approaches done with “Regular Expression” with a longest
word technique and some ambiguous words problem solving. The process chart is
shown in figure 3.2.
e Word segmentation approach works with a “Hash map” simple algorithm,
including the same problems solving as above. The process chart is used in the
same figure 3.2.

U;‘L’:z:" F====-p Segmentation module Dictionary |

Y
. List of
Verify ---| ambiguou

ambiguous words il s words

Y

Result of
segmented words

Figure 3.2 Process of word segmentation with dictionary base

Research Outcome

From the process in figure 3.1, we have got the successful result as the following.
An example below of system no.1.
Before Process |n|slz|ulaln| (Start from Rule 1)
After Process |nsgluan|

Another complex phrase example:

“yum e launlaaienianazinsAuis luaguiuAe iasunde”
[Sumran KUMYING, 1992, P.190]

Before Process
--"'--|1:r|ﬂ|-:::::fT||,|s|'1|"L|a|ud|'1|‘I|s||r;||u|--""=|
Hoaa T ulala]glva]S|ulvn|E]<alan]|E

SlatuaSlelml | dlalzal S uly
clalglua]al 9]

After Process
|uuwel |13 ] 1a | un | Tee | 349 | Wi | 9 | ag |y | 1Ae | Tu | aq [ Ay [ A | 9| 3g | a1 | 89|

Note : For system no.2 retrieved the same result as above
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List of example phrases through the process in figure 3.2 are illustrated as below.

Before ambiguous word problem solving After ambiguous word problem solving
[Tauuulauluunai| [Talun[uau|uu[nai|
[3u[39|1aad|talaulBualaagldun| [3u[39|1a|a9|Balaul@a|trayldun|

[l ||| [l und|

[v3jAujau|gualenn/iag| [vjAujau|sujaen|iag|
|a|Hu|&an]aaaiu|qursn||ae| @[T |& o |naayaiu|qurdn|dv|iag|
[t37|u|3an smmmamﬂwﬂﬁﬂ |m|m|sa|nsm|yimam|nm|ﬁ:\|
|Sujidujuwastin]aujan|unay)| |Sujidujuw|ae[tin]aulan|uway)|
|amznssums|ﬂn|‘i'm|uﬁo§la|‘no|"L‘;”mh|ﬁao| |am3nssums|ﬂn|‘:ho|uﬁo§|a|‘;‘m|"l:i|mi‘1|ﬁao|
[Te|@nau|suna|é RS ERRIENERE

Note: underlined words are ambiguous words.

Our technique to treatment this problem is to eliminate some errors and give the correct direction
of symbol “|”. The results are shown in the right of table.

The evaluation of our systems can be separated in two part of segmentation: segmentation of
syllables and words or phrases. We were also to compare our results with competing methods. In
this experiment, we used sample corpus data about 10 Kb belonging to 10 different areas (Agriculture and
Environment, economy, Medicine and Health, Law, Political, Sport, Engineering and Technology,
Computer and internet, Travel, Society and Culture). All of sample data are encoded in Unicode, UTF-8,
and/or ANSI on a computer 1.4 GHz processor and 1.5 MB main memory which is used to test our
treatments. In the table as below, System no.1-7 are our applications and techniques for this research.

Table 4.1 Summary of applications and each technique

Method | Name of systems |Words/forms Techniques
By 1.Systemn®1 85 Regx/Rules
syllable | 2 System n°2 200 Reagx/SylbForme
3 Systemn°®3 10642 Regx/monosylb
4 Systemn®4 10642 | AlgotHashMap/monosyib
5.N-gram CU (/s) = N-gram /s
By |6 Longest(LexTo) 52605 Long:tri/Dic
Word | 7. Long/Max.(Swath) | Lex+RIT Long/Max+ri/Dic
8.Bi-gram (Swath) | Lex+RIT Bi-gram+iri
9. N-gram CU (/w) RIT 37052 N-gram Aw
10.Systemn°5 Combiner/monosylb
11 System n°6 52605 Regx/Dic
12 Systemn®7 52605  |Algorithm+HashiMap/Dic.

Performance and correctness measure

The evaluation technique is currently the most uses commonly. It was proposed by the
"Grammar Evaluation Interest Group™ (Harrison in 1991) and is often called "PARSEVAL." The
formula for the evaluation is:

.. number of correct provided answers
Precision (P) = P

number of responses
(R) _ number of correct provided answers

Recall
F-Mesure (F)

number of expected responses

2PRI/(P+R)
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The final result of comparison performance is revealed in the table as below.

Table 4.2 the result of our experiment in average values from 10 corpus tests.

Numper of Pre- F-
Method Method provided | Comect (‘Eguﬁ{) = isi mesure | Sec.
answers. (%) (%)
syllable | Result of answers 679.80
Word Expected responses 708.60
By 1.System n°1 74220 | 594.70 [ 85.1 |87.48 (80.13 | 83.64 | 0.48
syllable 2.System n°2 745.80 | 590.30 | 89.5 |83.31|79.15 | 81.17 | 0.27
3.System n°3 701.20 | 635.60 | 44.2 [89.70 (90.64 | 90.17 | 0.50
4,System n°4 700.20 | 635.50 | 44.3 |89.68 [90.76 | 90.22 | 0.34
9.N-gram CU (/s) 681.30 | 671.50 8.3 ]94.76 |98.56 | 96.63 | 33.05
6.Longest (LexTo) | 751.80 | 642.20 | 66.4 |90.63 [85.42 | 87.95 | 0.16
Z.Long/Max.(Swath) | 677.20 | 503.10 | 205.5 |71.00 [ 74.29 | 72.61 0.18
By 8.Bi-gram (Swath) | 677.90 | 503.20 | 2054 |71.01 (74.23 | 72.59 | 0.17
Word | 2:N-gram CU (/w) 670.90 | 500.90 |207.7 [70.69 [74.66 | 72.62 |34.33
10,System n°S 715.30 | 309.60 | 399 [43.69 (43.28 | 43.49 | 0.75
11.System n°6 753.50 | 631.20 | 40.3 [89.08 (83.77 | 86.34 | 1.30
12, System n°7 753.30 | 660.80 | 47.8 |93.25|87.72 | 90.40 | 0.48

Moreover, we conducted a test with a large file corpus 44 Mb (from NECTEC,
BEST 2009), the result is presented as the following table.

Table 4.3 the result of a large corpus (44 Mb)

number Pre-
Method Method of ! Correct (ﬁgugi{) (%) g(;é%n F'";;:)"n Sec.
answers
Syllable | result of answers 1325803.52
Word | Expected responses 1381971.71
By 1.Systemn®1 1447111.22| 1158469.09 | 167334.424| 87.38 | 80.05 83.56 523.86
syllable 2.8ystemn°2 1452962.08| 1150667.95| 175135.563| 86.79 | 79.19 82.82 192.43
3.8ystemn°3 1367149.55| 1238430.76 | 87372.7531| 93.41 | 90.58 91.98 569.75
4.Systemn°4 1365199.27 | 1238430.76  87372.7531| 93.41 | 90.71 92.04 218.67
5.N-gram CU (/s) 1328143.86( 1308641.01| 17162.5051| 98.71 98.53 98.62 64456.91*
6.Longest (LexTo) 1464663.78 | 1248182.19( 133789.528| 90.32 | 85.22 87.70 65.17
7.Long/Max.(Swath) | 1320342.72| 980993.19 | 400978.527| 70.99 | 74.30 72.60 281.04
By 8.Bi-gram (Swath) | 1320342.72| 980993.19 | 400978.527| 70.99 | 74.30 72.60 300.29
word 9.N-gram CU (/w) 1306690.73| 975142.33 | 406829.381| 70.56 | 74.63 72.54 66953.27*
10,Systemn°5 1394453.54| 602637.96 | 779333.753| 43.61 | 43.22 43.41 1014.29
11.8ystemn®6 1468564.35| 1230629.62 | 151342.09 | 89.05 | 83.80 86.34 2235.12
12,8ystemn°7 1468564.35| 1287187.88( 94783.8348| 93.14 | 87.65 90.31 167.07
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Conclusion

The result of our research by “Hash map” technique was revealed an average successful at 90%
with an accepted processing time. Otherwise, tries technique (LexTo) was shown nearly result at
87% accuracy with a highest speed. The Longest word/Bi-gram techniques (SWAT) got a
successful result over 70% with a good speed, while the N-gram approach (ThaiCU) gave the
best result over 90% correctly for monosyllabic word segmentation but the processing time

slowly.
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