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ABSTRACT 

This paper describes the experiments carried out as part of the 

participation in FIRE-2014 Transliterated Search Shared task. We 

participated in subtask-2 and submitted two results generated by 

systems based on relevant feedback approach. Given a collection 

of documents in mixed script, the task is to retrieve relevant 

documents using queries in either script. The spelling variation 

between different versions of transliterated text results in a query 

mismatch problem which makes this task quite challenging. The 

basic idea behind our approach is the observation that small 

words posses very little spelling variation while transliterating it 

into a non native script. We proposed two n-gram approaches for 

query expansion based on number of characters in n-gram and 

their frequent occurrence. Using relevant feedback we got 14% 

gain in NDCG@1 and an improvement of 10% in MRR. The 

results suggest that our approach is quite helpful in retrieving 

relevant documents from mixed script document collection.  
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1. INTRODUCTION 
India is a multi-language, multi-script country with 22 

official languages and 11 written script forms. About a billion 

people use these languages as their first language. Most of the 

Indian languages have been evolved from ancient Brahmi script 

and now a day referred as “Indic-Scripts”. Out of these 

Devanagari is the most popular script which is also used to write 

Hindi, a major language with about 487 million speakers and 

ranked 4th among the most spoken languages in the world. 

Unicode has enabled Hindi users to read and write Hindi in 

Devanagari script but due to lack of standard Devanagari 

keyboards and advanced Devanagari text processing systems as 

well as familiarity with English and QWERTY keyboards, it 

become popular to write Hindi language text in Roman script [6]. 

At present Hindi in Roman script is being used on large scale for 

catch lines of advertisements, Facebook posts, Blog writings, 

Hindi slogans and Short messages (SMS). There is a Roman script 

Hindi Newspaper published from Fiji Islands. The concept of 

using Roman script for Hindi and Urdu is not new. The British 

rulers successfully used it in 19th century. 

The process of phonetically writing text of a language in a 

non-native script is referred as transliteration. Due to exponential 

growth of internet users in recent years, the content of World 

Wide Web also increased drastically. These contents include the 

text written in native script as well as a large amount of 

transliterated text too. This multilingual space of the web creates 

an additional challenge for language technology. Targeting this 

multilingual population with a multilingual search facility is a 

major challenge because queries written in either the native or 

transliterated form need to be matched to the documents written in 

both the scripts. Information retrieval in such multi-script space is 

referred as Multi-Script IR (MSIR). The user generated texts not 

always follow any standard mapping between native and non 

native scripts. This result into extensive spelling variations in 

transliterated documents as well as queries, and makes this 

problem more serious. A Hindi word can be transliterated in 

Roman script in many ways. For example the Hindi word word 

“     ” can be written as hamaare, hamare, humare, humaare, 

hamarey, and so on in Roman script. Pronunciation variation 

often encountered in daily conversations in spoken language has a 

serious impact on transliteration. Other issues that results into 

various transliteration forms include loan words, language of 

origin, spelling variations and pattern of suffixes. So, in order to 

perform search in a multilingual space we need to map our queries 

to match all the versions of the transliterated text. 

So far, there has been noticeable development in the area of 

machine transliteration involving Roman script and Devanagari. 

But searching documents from a multilingual space containing 

Roman and Devanagari texts have not got much attention. Since 

2013 Microsoft Research India in conjunction with FIRE (Forum 

for Information Retrieval Evaluation) organizing a shared task on 

transliteration search from multilingual script space. This shared 

task provides a real world scenario and standardized evaluation 

framework for researchers to develop and evaluate their systems. 

We participated in subtask-2 of Shared Task on Transliterated 

Search where the task is to retrieve a ranked list of documents 

from a corpus of Hindi film lyrics containing documents in 

Devanagari and Roman transliterated form using query written in 

Devanagari script or its Roman transliteration. The systems 

evaluated using standard IR metrics which include NGCG, MAP, 

MRR and recall. 

We performed various experiments on training data provided 

and developed two systems to handle this task. The main purpose 

of our experiments is to examine the use of query expansion 

technique based on relevance feedback approach for solving this 

type of task. The relevance feedback approach involves user in the 

retrieval process so as to improve the final result set. First we 

issues a simple set of query that returns initial set of results. We 

extract terms from the most relevant document based on n-grams 

for query expansion. We again submit the new set of query to 

retrieve the final results. The results after applying query 



expansion on test data shows a noticeable gain in each 

performance measures with respect to initial set of results. We 

achieved a gain of 14% in NGCG@1 with respect to our base 

result. The following sections give the detail of methods used in 

the development of our system. 

2. RELATED WORK 
 Due to rapid growth of Internet in recent years the 

WebPages are not limited to English only, other language web 

content increasing rapidly. Now a days WebPages can be found in 

every popular non-English language including various European, 

Asian, and Middle East languages. Users increasingly desire to 

explore documents that were written in either their native 

language or some other languages. Therefore the IR tasks are not 

restricted to only documents in one language but also in multiple 

languages. The need for handling multiple languages, introduce a 

new area of IR, called cross language information retrieval 

(CLIR). The basic idea behind the cross-lingual IR is to retrieve 

documents in a target language different from the query or source 

language. To handle this problem we need to map the language of 

query and documents. Translations are performed on the query, 

the documents or in both documents and query. But, for out of 

vocabulary words such as, named entities and pronouns we 

depend on transliteration. The transliterated terms possesses lots 

of spelling variation. Dhore et al. found sixteen issues in 

transliteration of Hindi to English named entities [5]. However 

the spelling variation of transliterated terms is very less explored 

in CLIR. 

The research challenges of Multi-Script IR (MSIR) was first 

introduced by Parth et al. in 2013 SIGIR conference [1]. 

According to their analysis on search log of Bing, 6% of queries 

found containing one or more transliterated terms out of total 13 

billion queries fired from India. Most of the transliterated queries 

found from entertainment domain and hence, searching Hindi 

song lyrics emerged as a perfect research area for MSIR.  Later a 

shared task on transliterated search started at the fifth Forum for 

Information Retrieval Conference 2013 (FIRE ’13). The track was 

coordinated jointly by Microsoft Research India, IIT Kharagpur 

and DAIICT Gandhinagar.  

The spelling variation in transliterated terms along with 

mixed script text is the major challenge of MSIR. Ahmed et al. 

shows the spelling variation in transliterated terms is due to the 

lack of standard for mapping native language words in Roman 

script [2].  

3. METHODOLOGY 
The proposed method consists of 3 modules: Document indexing, 

initial query formulation, term extraction and query expansion.  

3.1 Document Indexing 
For the experiment we have used Hindi song lyrics corpus of 

62,888 mixed script documents, provided by FIRE 2014. The 

documents are in plain text format and contain some noise due to 

crawling from web. First of all we preprocess the documents to 

eliminate noise and format text for next level processing. We 

index the preprocessed text using Lucene1, a search library written 

in Java. 

____________________________________________________ 

1http://www.lucene.apache.org 

Lucene has a highly expressive search API that takes a search 

query and returns a set of documents ranked by relevancy with 

documents most similar to the query having the highest score.   

3.2 Initial Query Formation 
For system development we have used a training set of 25 queries 

along with relevance judgment (qrels) provided by FIRE 2014 

organizers. Queries are written in Devanagari script or its Roman 

transliterated form of a (possibly partial or incorrect) Hindi song 

title or some part of the lyrics. First of all we detect the script of 

query. We transliterate the Roman script queries into Devanagari 

using Google transliteration service. Sometimes, Google returns 

more than one transliteration of a query, in such case we keep the 

first transliteration returned by Google. For transliterating 

Devanagari queries we rely upon transliterated pairs mined from a 

corpus of Bollywood song lyrics [3]. We transliterate Devanagari 

query on word by word basis. If a word has more than one 

corresponding Roman transliteration, we keep the first 

transliteration only. Then we formulate phrasal query as word 2-

gram from native and transliterated query terms. The region 

behind formulating phrasal query of word 2-gram is to capture the 

word sequence in song lyrics. The query formations for Roman 

and Devanagari quires are explained by example in table 1 and 

table 2 respectively. 

Table 1. Initial Query Formation for Roman Query 

Original Roman 

Query 

doori sahi jaye naa 

Transliterated Query                 

Formulated Query 

Keywords 

“doori sahi”, “sahi jaye”, “jaye na”, 

“                               

 

Table 2. Initial Query Formation for Devanagari Query 

Original Devanagari 

Query 
               अब  क     

Selected 

transliteration of each 

query keyword (other 

possible 

transliterations) 

     => tere (terey, terre, teere,       tera) 

     => mere (mera, merey, meere, 

meree) 

     => sapane (sapne, 
sapanen) 

अब => ab (abb) 

 क => ek (eka) 

    => rang (ranga, rango, rangi) 

Formulated Query 

Keywords 
                                अब   
 अब  क     क        rere mere   
 mere sapane    sapane ab    eb 
ek    ek rang  



Before submitting the queries to Lucene search engine we create a 

Boolean query containing all 2-gram phrases joined by OR 

operator. For further processing, we retrieve only first result 

which is the most relevant with respect to query submitted.  

3.3 Query Expansion 
We extract the n-gram phrases from most relevant document 

retrieved by initial query. These phrases are then attached with 

initial query for retrieving final set of documents. We use two 

approaches for phrase extraction based on observation on spelling 

variations in Hindi song lyrics. Close analysis of lyrics in Roman 

script shows that the small words posses a very little spelling 

variation but larger words are having significant spelling 

variations. For example, we consider two different lyrics written 

in Roman script for a particular song titled tadap tadap ke and 

observe that the longer words like furqat, khuda are having 

multiple variations like furaqat, kudaa. From this observation we 

employ our first query expansion strategy. We extract the 3-gram 

having minimum character as a phrase to add with the initial 

query. Examples of such 3-grams are is dil se. 

In second approach we have used term frequency, a well known 

strategy for term extraction. We extract the most frequent 2-gram 

from first document retrieved by initial query. In both the term 

extraction strategies we use a manually created list of most 

frequent bi-gram and tri-gram found in Hindi song lyrics for 

dropping most frequent phrases found during term extraction. For 

example, phrases like la la la, oo oo oo, na na etc. were dropped. 

4. EXPERIMENTS AND RESULT 
To evaluate the effectiveness of relevance feedback approach in 

MSIR, we consider the result obtained by initial query as baseline 

result. We developed two systems based on relevance feedback 

approach to compare with the baseline system. The first system 

uses only the 3-gram based query expansion. The second system 

considers most frequent 2-grams in addition to the 3-grams. The 

retrieval performance of these three systems measured in terms of 

standard Information retrieval metrics like NDCG, MAP, MRR 

and recall [4]. In Table 3 we have summarized the results.  

Table 3. Results 

Meas

ures 

NDCG

@1 

NDCG

@5 

NDCG

@10 
MAP MRR Recall 

Base 

Run 
0.5024 0.3967 0.3612 0.2890 0.5243 0.4343 

Run-1 0.6250 0.5013 0.4564 0.3472 0.5956 0.4909 

Run-2 0.6452 0.4918 0.4572 0.3578 0.6271 0.4822 

 

After successfully testing our systems on training data, we 

evaluated our system on test data released by organizers. The 

systems were evaluated on results obtained by submitting 35 

queries from a pool of 215 queries.  

The base run shows the result obtained by submitting initial 

query. Run-1 is the result after applying query expansion using 

first approach discussed earlier and in Run-2 we used both the 

expansions approaches at the same time. We got satisfactory 

improvement in all the evaluation metrics after applying our query 

expansion approached. In Run-1 NDCG@1 increased by 12 % 

with respect to base run. This clearly shows our approach is well 

suited for retrieving the first result more accurately. MAP and 

MRR also got a hike of 6% and 7% respectively.  

Run-2 achieved the best performance in terms of NDCG, MAP 

and MRR. When we compare results of Run-2 with Run-1 we 

notice a little improvement in performance, while with respect to 

base run, NDCG@1 increased by 14% and MRR by 10% in Run-

2.  

5. CONCLUSION 
In this paper we have examined the effectiveness of relevance 

feedback approach in retrieving the relevant documents from a 

mixed script documents collection. Mapping spelling variations 

across scripts are the major challenge in retrieving documents 

from such collection. We proposed two approaches of query 

expansion and results shows the proposed method effectively 

handle the spelling variation across the scripts. 

There are certain possibilities to improve our system performance. 

The effectiveness of relevance feedback approach highly depends 

on results retrieved by initial query. In this case a better 

performance can be achieved by forming an effective initial query. 

However our proposed approach for n-gram extraction can also be 

applied for plagiarism detection among Hindi song lyrics. 
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