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ABSTRACT
This paper describes the work that we have done for FIRE
2014 shared task on transliterated search. We targeted the
problem of word level language identification for Indian lan-
guages mixed with English language. Further, we have also
done transliteration of Indian language words in Roman
script into their corresponding native scripts of Indian lan-
guages. In addition to this, our technique resolves the prob-
lem of ambiguity with common words present in a pair of
languages.
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1. INTRODUCTION
Majority of the population in the world like to use their na-
tive languages as the medium of communication. The web-
sites and the user generated content such as tweets and blogs
in these languages are written using Roman script due to
various socio-cultural and technological reasons. This pro-
cess of phonetically representing the words of a language in
a non-native script is called transliteration. Transliteration,
especially into Roman script, is used abundantly on the Web
not only for documents, but also for user queries that intend
to search for these documents. Due to this there is a prob-
lem for search engines to handle transliterated queries and
documents. In this paper we have done language identifica-
tion, transliteration and resolved common words ambiguity
in a pair of languages.

The input to our system is a mixed language query which
contains a sequence of words. For example q: w1 w2 w3
wn. Where q is the query and w1, w2, w3, ..., wn are the
words in Roman script having English words and translit-
erated Hindi words. The aim of the system is to label the

words as E or H depending on whether it is an English word
or transliterated Hindi word. Then, for each transliterated
Hindi word the system has to provide the correct translit-
eration in the native script(i.e the script which is used to
write Hindi language).

2. OUR APPROACH
Our system has been designed on look-up based approach.
It is not only just look up based but also it has the ability to
identify the language even when the words are common to a
pair of languages. This paper is focused towards the English-
Hindi pair of language, but the same logic and algorithms
can be extended to other pair of languages also.

In this language pair, for example: “is” can be in both En-
glish and Hindi. In English it is “is” and in Hindi when
“is” is transliterated to English, it again becomes“is”. This
creates ambiguity. There are many words like this in this
pair of languages. Some of them have been mentioned here
with their corresponding frequency in the test data in Table
2.1.

English Word Hindi Word Frequency in test data

to to 422
is is 172
in in 169

so so 69

Table 2.1 Words common to the language pair English-
Hindi and corresponding Hindi text with Frequency

The words mentioned in the table are just for example, there
are many words like these in every pair of languages. From
the table it can be observed that the number of such words
are many. So, it gives a considerable amount of effect on final
result. The solution to this problem along with translitera-
tion and language identification has been discussed here.

Following is the overall algorithm of our system:

Algorithm 2.1 Overall Algorithm

while <The end of file not reached>
Take a word input from the input file
if <The word is present in common words file>

then use algorithm 2.2
else if <The word is present in English words list>



then Write the word as english in the output file
else if <The word is present in Transliterated Pair List>

then Write the word as Hindi with its corresponding
transliterated word in the output file

else <Write the word as Hindi without any translitera-
tion in the output file>

The input file which contained the mixed language text was
read character by character, when a space is encountered,
it recognizes the preceding characters as a single word. In
this way our system recognizes words. Then each word is
checked for a match in the created databases. First we
checked whether the word is present in the common word
database. The common words database has all the possible
common words like words in Table 2.1. The common words
are words which are common to both languages in terms
of spelling. If the word is found in this database we use
Algorithm 2.2.

Algorithm 2.2 is to solve the problem of common words in
a pair of languages. The following is the explanation of
Algorithm 2.2

2.2.1 First find the language of the word preceding and
following the common word, if the word is not the starting
or ending of any sentence. If the word is present in the
starting or ending of the sentence go to 2.2.2. Then if they
both are of one language, then the common word can also
be identified as that language.

2.2.2 If the first condition fails, then we will have to find
the language of all the words in that particular sentence
except the common word. The common word can be identi-
fied as that language which has the maximum words of that
language in that sentence.

When we tested our algorithm on the test data set, and it
worked 9 out of 10 times. The problem arises when the sen-
tence has less than 4 words and finding the context of the
sentence in this way becomes difficult. One more drawback
which we observed was, when the sentence contains most
of the words as common words, then ambiguity increases.
Then, in this case, feedback method can be implemented by
checking the context not considering the common words for
the first common word. With the remaining non-common
words in the sentence. Then considering this word after la-
beling as non-common word, the language of other common
words can be found.

If the word is not a common word in the language pair,
then check for the word in English Database. If the word
is found in this database, we can conclude saying the word
is an English word. If not, then the word is searched in
the database which has the transliterated pairs of words.
If the word is found here, we can conclude that the word
is Hindi and it can be printed in the output file with the
transliterated pair provided in the database.

Now, if the word was not found till here in any of the
databases, then we can conclude that the word is Hindi as
we have more reliability on the English words than on the
transliterated pairs. As the transliterated pair list can be
endless.

Example
Let us consider an example to illustrate the Overall Algo-
rithm.

jab tak happy ending na ho to picture abhi baki h mere dost.

Let us discuss the flow of the algorithm step by step. At first
the “jab” will be searched in the common words database
and as the word will not be found here, the system searches
this in the English database. As it will not be found here as
well, it goes to transliterated pair database and if available
in the database, it prints it as Hindi and the corresponding
transliterated Hindi word. The flow for “tak” will be same
as “jab” .

And “happy” will be found in the English words database
and it will be marked as English. “ending” will also be like
“happy”. The flow for “na” and “ho” will be like “jab”.

Now here comes the common word “to”, after detecting the
word as ambiguous, it goes to Algorithm 2.2, where it first
checks for the word preceding and the word following. In
this case we have chosen an example with one English word
i.e “ho” and the other as Hindi word “picture”. Now as the
first rule of algorithm fails, it goes to second rule.

Now the system finds out total English and Hindi words in
the given sentence excluding the common ambiguous word
i.e “to” in this case.

Total words in sentence = 12
Total English words = 3
Total Hindi words = 9

So, as the ratio Total Hindi Words/Total English words is
greater than 1, then the common word is identified as Hindi
word. This has been done by finding out the context of the
sentence.

Similarly other words in the sentence will be identified and
transliterated accordingly and written in the output file.

The following would be the output for the above explained
example.

jab/H=jb tak/H=tk happy/E ending/E na/H=nA ho/H=ho
to/H=to picture/E abhi/H=aEB baki/H=bAEk ....

3. ANALYSIS
The following is brief description of the metrics terminology
which has been used to analyze our system:

ETPM is Exact transliterated pair match.
LP, LR and LF are Token level precision, recall and F-
measure for the Indian language in the language pair.
EP, ER and EF are Token level precision, recall and F-
measure for English tokens.
TP, TR and TF are Token level transliteration precision,
recall, and F-measure.

The overall result of our system is shown in the Table 2.2



Performance Metric Performance
ETPM 1214/1333
LP 0.864
LR 0.579
LF 0.693
EP 0.494
ER 0.912
EF 0.641
TP 0.133
TR 0.478
TF 0.208

Table 2.2 Overall Performance of our system

As our system is look up based, the ETPM can be obtained
very accurately compared to other metrics. The other met-
rics depend on how well ones database of words is. There
is no problem of wrong spelling of transliterated words in
look up based systems like ours which could be a problem
in systems using machine learning.

The following is an example where our system falls in am-
biguity with regard to common word issue:

is college student ko kya problem hai

We have made this example ourselves to show that there is a
minute possibility of failure of our algorithm in resolving the
common word ambiguity. As here the first word itself is the
common word, Algorithm 2.2.1 is not applicable, and the
control goes to Algorithm 2.2.2 directly. Now after finding
the language of all the other words, here ko, kya and hai are
Hindi and college, student and problem are English. So, our
system falls in ambiguity as number of English words and
Hindi words are equal.

According to our observation the possibility of such a sen-
tence in real circumstances is very less.

4. CONCLUSIONS
In this paper, we have presented our technique applied for
transliteration, language identification and resolving com-
mon word ambiguity in a pair of languages, English-Hindi.
Based on our analysis the system is working well. We are
able to get high accuracy in EPTM. The same system can
be extended to any pair of languages for resolving com-
mon words ambiguity. As our system is look up based the
databases play an important role.

Machine learning and look up based approaches are two dif-
ferent ways of transliteration,language identification and re-
solving common word ambiguity in a pair of languages. Indi-
vidually both the systems have their own pros and cons. On
the basis of our observations the best possible way would be
to use both machine learning and look up based approaches
together for an overall improvement in the system.
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