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Abstract: Sentiment Analysis plays vital role in decision 

making.  For English language intensive research work is done in 

this area.  Very less work is reported in this domain for Indian 

languages compared to English language.  Gujarati language is 

almost unexplored for this task.  More data in form of movie 

reviews, product reviews, social media posts etc are available in 

regional languages as people like to use their native language on 

Internet which leads to need of mining these data in order to 

understand their opinion.  Various tools and resources are 

developed for English language and few for Indian languages.  

Gujarati is resource poor language for this task.    Motive of this 

paper is to develop sentiment lexical resource for Gujarati 

language which can be used for sentiment analysis of Gujarati 

text.   Hindi SentiWordNet (H-SWN) [1] and synonym relations of 

words from IndoWordnet (IWN) [2] [3] are used for developing 

Gujarati SentiWordNet.  Our contribution is twofold.  (1) Gujarati 

SentiWordNet (G-SWN) is developed.  (2) Gujarati corpus is 

prepared in order to evaluate lexical resource created.  Evaluation 

result shows the usefulness of generated resource. 

 
Index Terms: Gujarati SentiWordNet, SentiWordNet, Gujarati 

Corpus, Sentiment Analysis, Opinion Mining  

I. INTRODUCTION 

  In today's era of Internet, multi-modal content increases on 

Internet at fast pace.  Text content is written in various 

languages.  Mining this text is important task to extract 

knowledge.  Sentiment Analysis is one such task which 

computationally identifies the opinion from unstructured or 

semi-structured text. Several sentiment lexical resources are 

developed for English language such as Taboada's adjective 

list [4], SentiWordNet [5], Subjectivity Word List [6].  

Sentiment lexicon stores opinionated terms and their part of 

speech tag and polarity classes along with scores.   

This paper proposes technique for construction of Gujarati 

SentiWordNet.  Two resources are developed: Gujarati 

SentiWordNet  (G-SWN) and Gujarati Corpus.   

The rest content of this paper is as follows: Related work is 

described in Section 2. Motivation of this research work is 

presented in Section 3.  Methodology applied for creation of 

Gujarati SentiWordNet is discussed in Section 4. Section 5 

explains corpus generation followed by evaluation of 

resource created. A possible future work suggestions for 

extendable version of the Gujarati SentiWordNet (G-SWN) is 

mentioned in Section 6.  
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II. RELATED WORK 

Sentiment analysis is useful method to understand opinion 

expressed in text.  “It is one of the most active research areas 

in natural language processing and is also widely studied in 

data mining, web mining, and information retrieval” [7]. 

Beginning research work on sentiment analysis was mostly 

focused on English language.  However increasing 

non-English language content on Internet led demand to work 

towards other languages. There are two approaches namely 

Lexicon and Machine Learning are widely explored for 

sentiment analysis.  Large amount of annotated data is the key 

requirement of Machine learning approach.  Resource-poor 

languages lack such annotated corpora and therefore lexicon 

approach is suitable for them to start with.  Various 

approaches have been explored to prepare sentiment lexical 

resources such as dictionary based, wordnet based, corpus 

based.  Though lexical resources contain out of context 

polarity scores of terms, they have been proven to give good 

baseline. 

Several sentiment lexical resources are developed for 

English language.  SentiWordNet [5] contains over 3 million 

terms along with positive, negative and objective scores.  

Subjectivity Lexicon [6], which is a part of OpinionFinder, 

comprise of word, POS tag, polarity and subjectivity as either 

strongly or weakly subjective.  Opinion Lexicon [8] is 

prepared by extracting adjectives from opinion sentences of 

annotated twitter corpora.  AFINN-111 [9] contains words 

which are manually rated for valence. 

Sentiment lexical resources are also developed for majority 

of Indian languages.  Hindi-SentiWordNet (H-SWN) [1] is 

built by exploiting English SentiWordNet  [5] and 

English-Hindi WordNet Linking [10].   Hindi Subjective 

Lexicon [11] have been generated using initial seed words 

whose synonyms and antonym relations are taken from Hindi 

WordNet using graph based expansion method.    [12] have 

prepared Bangla SentiWordNet through English-Bengali 

bilingual dictionary and SentiWordNet [5].  SentiWordNet(s) 

for Indian languages [12]  have been developed using wordnet, 

antonym generation, corpus and game based approaches.  [13] 

have developed PsychoSentiWordNet by leveraging human 

psychological knowledge through involvement of Internet 

population. Odia lexicon resource [14] is prepared using 

SentiWordNet for Indian languages [12] and IndoWordNet [2] 

by taking word from SentiWordNet for Indian languages and 

mapping its corresponding Synset ID from Odia wordnet 

whose POS tag is either 

adjective or adverb.  [14]  
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have used translation approach for building SentiWordNet 

for Tamil language.  Four English language resources named 

English SentiWordNet 3.0 [5], Subjectivity Lexicon [6], 

AFINN-111 [9] and Opinion Lexicon [8] are used for the 

purpose of increasing reliability of lexicon.  Urdu lexicon 

resource [15] is built using word level translation approach.  

Lexicons acquisition done from English opinion words, 

English SentiWordNet (SWN), Urdu modifiers and English 

to Urdu bilingual dictionary. Three different methods namely 

SentiWordNet‐based, manual‐driven and corpus‐based are 

used for calculating polarity scores. 

For development of lexical tools, resource-poor languages 

usually make use of existing resources of other languages. In 

this study, we have used Hindi SentiWordNet (H-SWN) and 

IndoWordNet (IWN) for building Gujarati SentiWordNet 

(G-SWN).  

III. MOTIVATION 

Extensive research endeavor is reported for Sentiment 

Analysis in English and other international languages and 

ample amount of resources and tools are developed and 

available for use.  Regional languages are less explored for 

this task and thus they are resource-poor languages. 

People incline to use their regional language on Social 

Media and other platforms on Internet.  "Gujarati is an 

Indo-Aryan family language evolved from Sanskrit language 

and it is one of the twenty-two official languages and fourteen 

regional languages of India" [16].  There are very large 

Gujarati immigrant communities not only in other parts of 

India but in world also.   

Large amount of user generated content on Internet is 

available in Gujarati language and thus there is need to mine 

this content for extracting useful information.  Gujarati is 

resource-poor language.  This motivate us to develop 

sentiment lexical resource for Gujarati language. 

IV. METHODOLOGY 

 Sentiment lexical resource consists of prior polarity of 

terms.  This polarity is out of context.  However for resource 

poor language, lexical resource is good option to start with. 

Our proposed lexicon resource is generated using Hindi 

SentiWordNet (H-SWN) [1] and IndoWordnet (IWN) [2][3].  

We named this resource Gujarati SentiWordNet (G-SWN).   

H-SWN is automatically generated sentiment lexicon 

resource for Hindi language by exploiting two resources 

English-Hindi WordNet linking [10] and English 

SentiWordNet  [5].  Each synset of H-SWN is recorded with 

three polarity scores named positive, negative and objective 

whose values lie between 0 and 1 and summation of this three 

values is 1.  For example, synset “    ”is  recorded as: a 6268 

0.375 0.125      ,   ,      ,      ,    ,      ,    ,    .  The 

scores 0.375, 0.125 and 0.50 (i.e. 1 - 0.375 - 0.125) are 

positive, negative and objective scores respectively. 

"IndoWordnet (IWN) is a connected structure of wordnets 

of major Indian languages from Indo-Aryan, Dravidian and 

Sino-Tibetan families" [2].  Hindi wordnet is the source 

wordnet from which other wordnets in IWN have been 

prepared using expansion approach.  Identification number of 

each synset has been preserved across languages which helps 

to access synset from different languages with ease. 

Java-based  API [3] and Python-base API [17]  are available 

for IndoWordNet. 

Assumption for preparing G-SWN is made that synset 

preserves sentiment across languages. Therefore, polarity 

scores of term in H-SWN is projected to corresponding synset 

of IWN.  Synonym relations of synsets of IWN are used for 

generating G-SWN. 

The steps followed for building the G-SWN are given 

below:  

1) Repeat step 2 to 4 for each word (w) of H-SWN   

2) Map w to synset (s-id) of HindiWordNet (HWN) 

3) Synset of each lemma of synset (s-id) is taken from 

GujaratiWordNet (GWN) to prepare new lemma list of 

synset (s-id) 

4) Polarity score of synset (s-id) is projected from H-SWN 

 

The process of building G-SWN is illustrated in Fig. 1.     

 

 
Fig. 1 : Architecture diagram of G-SWN 

 

The resultant G-SWN consists of synsets along with 

polarity scores and part-of-speech tag.  The distribution 

statistics of synsets as per part-of-speech categories in 

G-SWN is given in Table I.   

 

 

 

 

 

 

 

V. EXPERIMENT 

The generated lexicon resource needs to be evaluate for 

accessing its reliability.  We employed unigram presence and 

simple scoring methods for evaluation of G-SWN.  

Unavailability of gold standard corpus in Gujarati language 

leads to prepare it for evaluating G-SWN. 

A. Corpus 

The construction of Gold Standard Corpora is time and 

labor intensive task.  [18] have suggested alternative 

mechanisms for preparing annotated corpora such as 

crowd-sourcing, expert review and active selection schemes 

which reduce cost in terms of 

labor and time at the same 

time retain high quality of 

POS Category No. of Synsets 

Adjective 1,828 

Verb 840 

Adverb 89 

Noun 3,319 

Total No. of Synsets 6,076 

Table I : Synset Statistics of G-SWN 
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annotation of corpora.  However we have followed manual 

annotation approach.   

We collected Twitter data using the public streaming 

Twitter API by supplying query keywords.  After removal of 

duplication, tweets were annotated for positive and negative 

polarity tags by two annotators.  The Kappa coefficient, 

statistical measure of inter-rater agreement, is 0.55 for the 

annotated tweets which shows moderate agreement. Table II 

presents inter-rater agreement statistics for annotated tweets. 

 

Table II : Inter-rater Agreement Statistics 

 

 

 

 

 

B. Result 

To evaluate the G-SWN, two classification methods 

unigram presence and simple scoring are applied on tweet 

corpus discussed in section V.A Corpus. Unigram presence 

method counts unigrams of positive and negative polarity and 

the polarity possess higher count is considered as resultant 

polarity.  While simple scoring method make summation of 

polar scores of each unigram of tweet present in G-SWN and 

the polarity with higher value is considered as resultant 

polarity.  With unigram presence method and simple scoring 

method accuracy achieved is 52.72% and 52.95% 

respectively.    Table III reports the performance of both 

mentioned classifiers using G-SWN.    

Table III : Performance of classifiers using G-SWN 

 

Result of classifiers indicates that the polarity scores of the 

G-SWN are moderately reliable and G-SWN could be used as 

baseline. 

VI. CONCLUSION AND FUTURE WORK 

We proposed method to generate G-SWN using Hindi 

SentiWordNet (H-SWN) and IndoWordNet (IWN) by 

exploiting synonym relations.  The generated G-SWN 

resource will be useful for sentiment analysis of Gujarati text.  

The proposed method can be applied to generate sentiment 

lexical resources for all languages included in IWN. The 

Gujarati tweets corpus is developed for evaluation of the 

generated lexical resource.  Corpus was annotated for positive 

and negative polarity classes by two annotators.  Statistical 

measure inter-annotator agreement Cohen's kappa achieved 

for this corpus is 0.55. Resultant annotated corpus comprises 

of 863 tweets out of which 442 are positive tweets and 421 are 

negative tweets.  Evaluation of G-SWN using this gold 

standard corpora achieved 52.72% and 52.95% accuracy for 

unigram presence and simple scoring classifiers respectively.  

Result shows moderate performance of G-SWN.  G-SWN 

provides baseline for further study.  In future, this proposed 

work can be extended by making use of antonym relations. By 

incorporating Word Sense Disambiguation (WSD) better 

accuracy can be achieved. 
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 Positive Negative Total 

Positive 442 57 499 

Negative 200 421 621 

Total 642 478 1120 

Classifier Precision Recall F-measure Accurac

y 

Unigram 

Presence 

52.77 52.72 49.84 52.72 

Simple 

Scoring 

53.07 52.95 50.09 52.95 


