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ABSTRACT 

Now-a-days Internet is an important source of information. So 

everyone uses Internet in their day-to-day life for doing 

various activities. Text search is one of the important 

activities performed daily by the Internet users. The dramatic 

growth in textual data available on Internet in regional 

languages gave birth to natural language search. Natural 

language content retrieval poses certain problems due to the 

word level features of that language such as spelling variation, 

morphological variation, etc. The unavailability of tools and 

techniques for these regional languages can be the reason for 

the low recall level for these natural languages information 

retrieval. This paper addresses the issues related to Marathi 

language word level features for textual content retrieval. This 

paper describes different types of problems with examples and 

also suggests solutions to these problems. 
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1. INTRODUCTION 
The development of the World Wide Web (WWW) and its 

usage during last 10-15 years has both increased the number 

of digital documents and the variety of languages appearing 

on the web. In early days of the Web, its monolingual nature 

concentrated the research in IR for English language only. 

Since the Web became multilingual, the content on the Web 

started appearing in regional languages of the world over and 

is continuously increasing day by day. Retrieving the 

meaningful information from this enormous e-data available 

is a challenging task.  The work related to Indian languages 

information retrieval has been recently started. Due to the 

increasing proliferation of the Internet in India there is a 

dramatic growth in textual content available in Indic 

languages on World Wide Web. Table 1 describes the 

information related to the scenario of Internet users in top 5 

countries. From table 1 it is observed that India is on second 

position in the list of countries according to number of 

Internet users. India shares 13.5 % of total users all over the 

world and tremendous increase in number of Internet users is 

observed from figure 1. It shows the growth of Internet users 

in India. Since last two years near about one hundred million 

users are increased. 

 

 

 

Table 1 : Top 5 countries by Internet usage till June 2016 
+ 

Rank Country 
Internet 

users 

Growth 

(*) 

2000 – 

2016 

(%) 

Country’s 

share of 

world’s 

Internet 

user 

1 China 721,434,547 3,106.4  21.1 % 

2 India 462,124,989 9,142.5  13.5 % 

3 
United 

States 
286,942,362 200.9  8.4 % 

4 Brazil 139,111,185 2,682.2  4.1 % 

5 Japan 115,111,595 144.5  3.4 % 

 

Fig. 1: Internet growth in India 
* 

India is a multilingual country with more than 20 official 

languages. The Internet users in India either use English or the 

local languages. Following table shows the distribution of the 

Internet users in India.  

Table 2: Internet users in India 

Region Internet 

users(Mn) 

Local language 

users (Mn) 

Urban 188 81 

Rural 81 46 

Total 269 127 

From table 2 it is observed that near about 47% users are local 

language Internet users among total Internet users. Table 3 

presents the information about some of the Indian local 

languages used online. 
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Table 3: Local languages used online
1
 

Language Rural (%) Urban (%) 

Hindi 27 60 

Marathi  19 10 

Tamil 12 20 

 

Form table 3 is observed that Marathi is one of the important 

languages used in both rural as well as urban segment. It is an 

important language in India. Marathi is one of the official 

languages ranking fourth in number of speakers in India [1]. It 

is the official and regional language of state of Maharashtra 

and Goa. Total 627 websites are hosted in Marathi 2. In rural 

India, 19 percent of the users use Marathi while in urban India 

10 percent of the user uses it online. 

E-mail, news and search engines are the popular applications 

that are used by local language users in urban segment1. 

Searching is finding the relevant information according to 

users need.  This need for information is mentioned in various 

forms of queries like keyword queries, phrase queries, etc. 

Many users want to search the information in their local 

language.  Basically queries are composed of words. Words 

are made up of more basic units called as morphemes which 

can be defined as smallest part of word that has grammatical 

function or meaning. In linguistics there are many words 

related to the same morpheme which represents the same 

concept. The rapid growth of web content available in 

regional languages attracted the researchers to develop tools 

and techniques for efficient information retrieval in Indian 

languages. The table 4 shows that the amount of Indian 

language web content available in electronic form has reached 

to the significant stage. 

Table 4: Hits generated for Marathi terms 

Search engine→ 

Search term ↓ Google Bing Khoj 

चेन्नई एक्सपे्रस 334,000 13,700 15,300 

आशळकी 2 278,000 27,100 18100 

गेट 2014 2,620,000 23,100 33500 

अब्दरु कराभ 381,000 22,000 37400 

 

Many newspapers such as Lokmat, Daily Sakal, Loksatta, 

Divya Marathi etc. have online editions available in Marathi. 

Besides these there are various magazines and information 

portals serving content in Marathi language. Marathi is used 

as an official language of Maharashtra and Goa states. Many 

government sites such as [https://www.maharashtra.gov.in] 

are available in Marathi language and contain huge amount of 
important data. With all this information available online, 

there is a growing need for techniques to effectively manage 

the available information. Unfortunately, in many cases, 

directly using the existing search systems on Marathi text 

collections does not yield very good results. This paper 

highlights the issues related to Marathi text content retrieval. 

2. RELATED WORK  
Strzalkowski et. al studied information retrieval using robust 

natural language processing and pointed a feasible direction 

for integrating NLP into the traditional IR [2]. Brants 

reviewed NLP techniques in IR and saw a modest benefit of 

NLP techniques in IR [3]. Majumder et.al. reviewed the 

current state of the art in mono-lingual and cross- lingual 

information access in Indian languages and outlines the 

project which aims to develop a IR system for Indian 

languages [4]. Reductive and generative approaches to 

morphological variation of keywords in monolingual 

information retrieval has been studied by Kettunen where he 

found that stemming, inflectional stem generation and its 

enhancements and most frequent case form generation of 

keywords gave good retrieval results when compared to 

lemmatization [5]. Pal et. al studied issues in searching for 

Indian language web content [6].  Soundalgekar reported the 

work related to Internet search for Indian languages where he 

suggested that for languages other than English , it may be 

useful or needful to make use of stemming[7]. The working of 

stemmer and comprehensive analysis of stemmers available 

for Indian languages had been discussed by Patil et al. [8,9]. 

Patil el al carried out the work related to Marathi link 

grammar parser [10]. 

3. EXPERIMENTAL SETUP  
The word level features of Marathi language may create lots 

of problems in IR. This work reports the deviation occurred in 

search due to the word level features of Marathi. The word 

level features discussed here include spelling variation, 

inflection, derivation, compound word and phrases, 

ambiguity, and synonyms related to Marathi words. The most 

popular Google search engine has been used for searching the 

information and the hits generated contains the pages in 

Marathi as well as other languages like Hindi due to the use of 

exact similar word and similar script in this language. 

3.1 Spelling Variation 
Spelling variation or change in surface form may cause 

problems for searching. In Indic languages the spelling 

variation occurs due to the existence of (i) long and short 

forms of certain vowels, (ii) sibilants and (iii) several forms of 

nasal sound [6] and the same is applicable for Marathi 

language. According to Patil et.al lots of variations exists in 

spellings writing style [11,12]. The „ळ‟ character is written in 

two different ways, some words which include this character 

are written as प्रश्न or प्रश्र्न, वलश्ल or वलश्र्ल.  Long or short vowels 

are used interchangeably. In Marathi language if the syllable 

formed includes two consonants in the sequence among which 

the first consonant is not a complete consonant i.e., if it does 

not have any vowels then two different methods of writing 

exist and used interchangeably, so the same words can be 

written in two different ways Eg. h_ or हद्द when different 

fonts are used. Several surface forms are found for the words 

which includes nasal sound in Marathi words. The nasal 

sound in Marathi language is denoted by using these “ ं , ङ्,ञ,् 

ण,् न,् भ ् ” characters. Ex- हहन्दी or हह दी . Change in surface 

forms may also occurs due to orthographic rules for the 

language when there has been orthographic reform in the 

language. Some examples of spelling variations along with 

hits generated while searching using Google search engine are 

presented in table 5.  

Table 5 : Hits generated for same word’s different spelling 

Variation 

1 

Hits 

generated 

Variation

2 
Hits generated 

शसता 704,000 सीता 2,280,000 

अश्ल 233,000 अश्र्ल 1,110 

कण्हेयी 9,150 कन्हेयी 6,310 
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सुध्दा 247,000 सुद्धा  367,000 

तु  3,670,000 तू 8,740,000 

शळतर 385,000 ळीतर 1,300,000 

3.2 Inflections  
Marathi is a morphologically rich language. Singular and 

plural nominal forms are different in Marathi language. Ex- 

भाऱ- भाऱा , शब त- शब ती , नदी- नद्मा, कुत्रा- कुत्र.े Inflectional 

morphemes do not create separate words they only modify the 

words in which they occur in order to indicate grammatical 

properties such as plurality or past tense. Eight grammatical 

cases exists in Marathi language. When any case marker is 

attached to the root/stem the original form of that root/stem is 

first changed and then the case marker is attached with it. Ex- 

कुत्रा (कुत्र्मा ) + रा = कुत्र्मारा. For denoting the relation of the 

term with other terms like verb in that sentence the case 

markers are attached to that term causes inflection ex- याभाने 
यालणास भायरे . The Marathi verbs inflect for person number, 

gender, tense, aspect and mode. The different affixes modify 

the meaning of the root and may hide it in retrieval. Table 6 

shows the hits generated for different inflections of the same 

word. 

3.3 Derivations  
Derivation is the process of creating separate words which are 

morphologically related with each other. It involves one or 

more changes in the form. Sometimes the words are derived 

either by attaching suffix (हुळाय – हुळायऩणा) or by adding prefix 

(प्रत्मऺ – अप्रत्मऺ , उत्साही – ननरुत्साही ). These types of 

words should sometimes be conflated in IR but which 

sometimes have been lexicalized to the degree that the 

semantic collection to the root is only formal.  

Table 6: Hits generated for the word and the 

corresponding derived word 

Word POS  
Hits 

generated 

Derived 

word 
POS  

Hits 

generated 

हुळाय Adj 507,000 हुळायऩणा N 442 

एक Adj 122,000,000 एकदा Adv 4,490,000 

कोणी P 3,220,000 कोणीकडून Adv 703 

जो P 39,400,000 जोऩमतं Adv 348,000 

त्मा P 11,800,000 त्माअथी Adv 20,300 

हदलस N 17,800,000 हदलसा Adv 359,000 

घय N 48,100,000 घयाचा Adj 148,000 

सभोय PP 3,610,000 सभोयचा Adj 97,900 

 

Table 6 shows the deviation occurred in the word and its 

derived word in terms of number of hits generated while 

searching on the web using Google search engine. Here Adj 

represents adjective, N represents noun, P for pronoun, PP 

denotes preposition and Adv represents adverb. Table 7 

clearly shows that very much deviation exists for searching 

the derived word form as compared to root word. This 

information motivates for the development and use of word 

normalization tools like stemming, lemmatization or 
morphological analyzer for IR. 

Table 7: Hits generated for different inflections of the same word 

Word Hits Variation 1 Hits Variation 2 Hits Variation 3 Hits 

भाऱ 340,000 भाऱा 125,000 भाऱेतीर 5,080 भाऱा चा 1,660 

शब त 477,000 शब ती 244,000 शब तीरा 61,300 शब तीलय 147,000 

नदी 6,980,000 नद्मा 215,000 नद 182,000 नद्मा चा 26,800 

कुत्रा 427,000 कुत्र े 400,000 कुत्र्मारा 78,000 कुत्र  19,700 

भी 13,600,000 आम्ही 7,070,000 आऩण 9,720,000 आम्हा स 46,800 

हा 17,900,000 ह्मा 4,640,000 हे 28,600,000 ही 68,700,000 

मे 44,200,000 मा 66,500,000 मार 96,400 मेळीर 283,000 

गाणे 947,000 गाऊ 259,000 गाइरे 15,900 गातोस 1,800 

फस 20,900,000 फसा 744,000 फसतीर 67,900 फसेन 49,200 

बायत 57,500,000 बायताचा 1,040,000 बायताने 649,000 बायतालय 233,000 

नासा 949,000 नासाची 4,240 नासाने 13,900 नासालय 114 

घय 48,100,000 घयासभोयचा 2,760 घयाकडे 115,000 घयातून 349,000 
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3.4 Compound words and phrases  
The words which contain two or more root words out of 

which all, one, or none of them may be bounded are called as 

compounds ex- नली हदल्री. In compound words generally one 

of them is the head word and other are its modifiers. 

Modifiers are generally written before the head word. 

Compound words can be written as various ways in Marathi 

language. Sometimes they are written as single word like 

नगययचना, sometimes these words and phrases parts are 

connected by hyphen like एक-दोन or sometimes they are 

written as two different words as in नली हदल्री .  For 

representing compound words there is often instability in 

surface expression and many times compounds and phrases 

carry meaning that is more than product of the meaning of 

their constituents i.e they are lexicalized in their meaning. 

When the compounds are written together their headwords 

may be inaccessible in retrieval. The following table presents 

the difference between the numbers of hits generated for 

compound words if they are written in different ways. 

Table 8: Hits generated for variation of compound words 

Compound word Variation1 Variation 2 

नली हदल्री 332,000 7,480 

काऱा ऩैसा 155,000 11,800 

सुख दुुःख 195,000 43,800 

हास्म प्रधान 2,070 6,980 

फये लाईट 26,000 15,600 

हदलस यात्र 140,000 70,700 

मे जा 132,000 7,690 

अणु येणू 10,900 1,480 

गाठ बेट 32,700 4,920 

उरट्मा सुरट्मा 832 88 

 

3.5 Ambiguity 
Natural language is ambiguous because there are many 

meanings associated with the same word or different words 

exist for the same meaning. Determining the correct sense to 

the term is easy for humans but ambiguity determination and 

resolution is a challenging task for computerized language 

processing. Marathi is highly ambiguous language. Here the 

different senses of the same word in top 10 results were 

observed for determining the ambiguity level present in 

textual web content search for Marathi language. 

Table 9: Variation in top 10 results of searching for 

ambiguous words according to different sense 

Word Sense 1 Sense 2 Sense 3 

कय Do(03) Tax(07) Hand(00) 

झाड Tree (08) To sweep (02) - 

यस Juice (04) 
Rus in life 

(06) 
Interest (00) 

घन Cloud (02) Cube (04) Power (23) 04) 

काऱ Tense (02) Time (08) - 

3.6 Synonyms  
Many synonymous expressions are exits for many concepts in 

Marathi. Acronyms, abbreviations, antonyms can also be 

considered as special cases of synonymy. Paraphrasing may 

also be used in absence of specific word. This leads to 

situations where queries and documents may use different 

words for the same concept. Here an attempt has been made 

for checking the distinction obtained in results in terms of hits 

generated for searching the term and its abbreviation or 

synonym on web. 

Table 10: Hits generated for different synonyms 

Term  
Hits 

generated 

Synonyms / 

Abbreviations 

Hits 

generated 

आई 

 
22,900,000 

भाता 9,830,000 

जननी 659,000 

भाम 1,250,000 

हदन 49,200,000 हदलस 17,800,000 

ननत्म 

 
999,000 

नेहभी 2,790,000 

सदा 3,000,000 

लाय लाय 1,110,000 
ऩुन्हाऩुन्हा 17,000 

ऩुनुः ऩुनुः 35,800 

दययोज 1,070,000 प्रनतहदन 1,820,000 

सुयेख 363,000 
सु दय 10,500,000 

चा गर 165,000 

उदाहयण 4,530,000 उदा.  692,000 

भहायाष्ट्र 
टाइम्स 

1,580,000 भटा 773,000 

प्राध्माऩक  1,020,000 प्रा 4,770,000 

पेब्रुलायी  2,570,000 पेब्रु 146,000 

 

4. CONCLUSION  
It has been observed that if the inflected form of the word is 

used for searching the web content then the retrieved results 

are less. It may be the reason for low level of precision and 

recall. The use of original word form instead of inflected form 

we got more number of results so precision and recall levels 

can be more, so it can be concluded that word normalization 

process like stemming in necessary to increase effectiveness 

of Marathi textual search. By considering the large number of 

documents present on web and the large number of search 

query submitted to search engine for web search the 

normalization scheme used is required to be simple and 

efficient for using it in practice. A simple stemmer could be 

constructed by creating a list of most commonly used suffixes 

and deleting matching suffix from the ends of the words.  The 

dictionary which contains synonyms can be also useful for 

improving the results. In future the authors intend to develop a 

stemmer for Marathi language and evaluate the impact of that 

stemmer for searching Marathi content. 
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