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Abstract

This paper presents an algorithm for Thai-English cross-

language transliterated word retrieval.  The algorithm

enables retrieval of documents containing either the Eng-

lish keywords or the corresponding English-to-Thai

transliterated words. This is done by retrieving docu-

ments based on phonetic codes of keywords rather than

the keywords themselves. The phonetic coding is based

on the Soundex coding of Odell and Russell where the

encoding table is slightly modified to incorporate Thai

characters and the code is extended to unlimited length.

Experimental results showed that a high recall and

precision of more than 80% can be achieved especially

when the phonetic codes are longer than four.

1. Introduction

Text retrieval has become one of the most essential tools

for managing information as computer-generated

documents get published and computers get connected

locally and globally, especially with the advent of the

World Wide Web and CD-ROM. The effectiveness of

any text retrieval system is commonly measured in terms

of precision and recall [3] where precision is the ratio of

the number of relevant documents retrieved over the total

number of documents retrieved, and recall is the ratio of

relevant documents retrieved for a given query over the

number of relevant documents for the query in the

textbase. One problem arises when a user enter query

keywords that are in one language where the documents

to be managed are in another. For example, searching for

documents containing “ALEXANDER” does not return

documents containing “���������	�
�” (the

corresponding Thai transliterated word). This problem

causes recall of the retrieval to be lower than it should be.

Here we are interested in Thai-English cross-language

transliterated word retrieval. Cross-language information

retrieval is defined as the retrieval of documents when

the language in which the documents are expressed is not

the same as the language in which the queries are

expressed [7]. It is very common in Thai documents that

most of English proper nouns and technical terms

appearing in the documents are either in English or

transliterated into Thai. Using bilingual dictionaries as

thesauri of the retrieval system does not solve the

problem since most of the transliterated words are not

found in the dictionaries [4].  Therefore, querying using

one language will miss documents containing

corresponding keywords in the other language if the

system does not support the cross-language feature.

There are previous researchs working on the problem.

The algorithms presented in [5] and [6] transcribe

English and Japanese words into intermediate codes and

use exact code matching during retrieval. Since

transliterating the two languages back and forth loses

some information, two corresponding words may not be

exactly matched . Whereas the algorithm in [2] encodes

each Katakana word into a phonetic string representation

and uses partial matching with English words. Two

words are considered to be in transliteration relation

when the number of matched characters is more than a

certain threshold. The algorithm uses a depth-first search

which trends to take longer time than a straightforward

matching  so that some heuristics are incorporated to

reduce search time. [8] presents an algorithm for

encoding English word to a set of possible Thai sounds

using a set of encoding tables and rules. The encoding

tables are not fully elaborated and no details on

effectiveness of the methods are reported.

In this paper, we present an algorithm supporting

Thai-English cross-language transliterated word retrieval.

In other words, the system enables retrieval of

documents containing either the English keywords or the

corresponding English-to-Thai transliterated words. By

slightly modifying coding table and algorithm of the

Odell and Russell’s Soundex code [1], a higher recall on

document for cross-language retrieval queries on

transliterated words is achieved with good precision. The

rest of the paper is organized as follows. Section 2

explains the Odell and Russell’s Soundex coding and

algorithm. Section 3 presents our new modified encoding
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algorithm with experimental results presented in Section

4. Then the paper is concluded in Section 5.

2. Odell and Russell’s Soundex Algorithm

M. K. Odell and R. C. Russell designed a system to en-

code names based on their pronunciation so that names

that sound alike would have the same phonetic code.

Their system is called Soundex [1]. The system is based

on the idea that English names can be distinguished

based only on the consonants. It constructs the phonetic

code by converting each letter (ignoring the leftmost let-

ter) into a numeric code using the coding table shown in

Table 1.  Then all the zeros are removed and any runs of

the same digits are reduced to one digit. The final Soun-

dex code is the first (left-most) letter of the word fol-

lowed by the first three digits of the converted code. For

example, ALEXANDER is converted to A425.

Table 1.  Soundex Coding Table

Letter Numeric code
A E I O U H W Y 0

B F P V 1

C G J K Q S X Z 2

D T 3

L 4

M N 5

R 6

The Soundex system is fast and usually matches

names that it should find, but often causes false hit i.e.,

incorrectly matches names that are not actually sound

alike.

3. Our Proposed Encoding Method

There are 44 consonants in Thai which can be

categorized into 21 phonetic groups as shown in Table 2

[9]. To incorporate Thai letters into the Soundex coding

table, we can assign an English letter to each group

having the similar phonetic, then the 21 groups are

further grouped into seven groups according to phonetic

similarity of the letters in the Odell and Russell’s

Soundex coding table as shown in Table 3. We propose

to modify the original Soundex coding (shown in Table

4) as follows :

• use numeric representation for the first letter rather
than the letter itself in the code. This is due to the fact

that there are many cases where more than one English

letter can be mapped to the same Thai letter [10], e.g.,

V and W are mapped to �. as shown as the note #2 in
Table 4. Therefore we need to introduce three more

numbers (7, 8, 9) in the table.

• add another numeric code for the Thai letter � since
this is the only one left unencoded from the Thai

consonant. The transliteration to � is normally from the
letters NG or NK e.g. KING is transliterated to ���.
Therefore its corresponding code is 52 (5 is for N, and

2 is for both G and K).

• extend the code length to be unlimited rather than of
length four in the original Soundex code. (This is for

enchancing precision but potentially will reduce recall

of retrieval.) And also set the minimum limit of code

length to be k, i.e, that is to only considered words

having code length of length not less than k,  where k is

a parameter to be determined later.

Note that all Thai vowels and tones are all ignored as

being done in English for the Soundex coding.

(Remember that we mainly concern with the English to

Thai transliteration.)

Table 2. The 21 phonetic groups of Thai consonants

� � � � �
� � 	 
 � �  �
� � � � � � � �
� � � � �
� � � �  
! " # $ % & '
( ) * + , -

Table 3. The seven similarly phonetic groups

according to Soundex code table

English Thai

A E I O U H W Y - & '   ( )
B F P V � � � % * + ,  
C G J K Q S X Z � � 	 
 � � � � � � ! " # $
D T � � �  � � � � � �
L � �
M N � � �
R �

Table 4. The new modified Thai/English coding table

English Thai Code Note
A E I O U H W Y - 0 #1
B F P V � � � % * + ,  1
C G J K Q S X Z � � 	 
 � � � � � �

! " # $
2

D T � � �  � � � � � � 3
L � � 4
M N � � � 5
R � 6
A E I O U - 7 #2
H & ' 8 #2
W  1 #2
Y ) ( 9 #2

� 52

#1 : for the first (leftmost) letter of the word

#2 : for the second letter and the rest of the word

4. Experimental Results

We implemented the encoding algorithm presented in the

previous section by slightly modifying the encoding table

and algorithm in the Soundex coding function in [1].

Then the algorithm is tested using a set of 1,902 pairs of

English and English-to-Thai transliterated words which



are mostly proper names (brand names, country names,

scientist and mathematician names, etc.) and technical

terms in science, mathematics, and chemistry obtained

from [10], [11], [12], and [13].

We ran experiments by having all the words (and

their corresponding phonetic codes presented in the

previous section) stored in the database and then

querying all of the words, one by one, to measure recall

and precision of the retrievals. The experiments were

tested repeatedly by varying the minimum limit of code

length, k presented in the previous section, in order to

show how the minimum limit of code length affects

effectiveness of the retrieval. The experimental results

are shown in Figure 1. In the set of tested words, the

number of words whose code length is more than seven

accounts for only 1% so we do not include the results in

the plots which may mislead the interpretation.

From the plot in Figure 1, we can notice that recall of

the retrieval is very high around 90% and then starts to

drop slowly as the minimum limit of code length

increases. This is in the opposite behavior for the

precision which starts at around 45% and then climbs

sharply to around 80% as we increase the minimum limit

of code length. This observed behavior is the nature of

recall and precision which grows in the opposite

direction. However, in this particular problem and

proposed coding algorithm, the recall slowly declines as

precision gets sharply improved by increasing the

minimum limit of code length especially after k > 4. So

the proposed algorithm is generally effective for words

having code length greater than 4, i.e., for words of

length longer than approximately seven characters (this is

concluded by an observation from the length of tested

words and their corresponding code lengths).
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Figure 1 Plots of recall and precision against the

minimum code length

5. Conclusion

In this paper, we presented an algorithm for Thai-English

cross-language transliterated word retrieval. The retrieval

is done by using phonetic codes retrieval based on a

modified Soundex coding rather than searching for the

words themselves. The system enables retrieval of

documents containing either the English keywords or the

corresponding English-to-Thai transliterated words.

Words that are generally get retrieved by this approach

are proper nouns and technical terms. In the proposed

algorithm, we modify the Soundex coding algorithm of

Odell and Russell by slightly modifying the encoding

table and extending the code to unlimited length.

Experimental results showed that a high recall and

precision of more than 80% can be achieved especially

when the phonetic codes are longer than four.
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