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Abstract: Sentiment Analysis is a natural language processing task that deals with finding orientation of opinion with respect 
to a given topic. It deals with analyzing emotions, feelings, and the attitude of a speaker or a writer from a given piece of text 
or any other form of media. The target of sentiment classification system is to find opinions, identify the sentiments they 
express, and then classify them according to their polarity. The proposed system for sentiment classification of Hindi 
documents uses Hindi SentiWordNet (HSWN) to find the overall polarity of the Hindi text document where the final 
aggregated polarity calculated by system can be positive, negative or neutral. Existing HSWN is enhanced by adding more 
number of sentiment bearing words. The proposed System also handles negation and discourse relations which influence 
sentiment associated with a given input. 
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Introduction 
Sentiment Analysis is a task under natural language processing which finds orientation of a person opinion or feelings over 
an entity [1]. It deals with analyzing personal emotions, feelings, attitude and opinion of a speaker or a writer over an object. 
The primary target of SA is to find the sentiments expressed by person over an information or entity [2].  
Sentiment analysis helps to find sentiment associated with the given input which can be in the form of single line or 
paragraph or a full document about a given subject. SWN consists of words present in specific language with its associated 
polarity. For the given input overall polarity or sentiment can be calculated by extracting and aggregating polarity of each 
sentiment word in the input. 
There are different classification levels in SA: document-level, sentence-level and aspect-level. Document-level SA aims to 
classify an opinion of the whole document as expressing a positive or negative sentiment. Sentence-level SA aims to classify 
sentiment expressed in each sentence which involves identifying whether sentence is subjective or objective. Aspect-level SA 
aims to classify the sentiment with respect to the specific aspects of entities which is done by identifying the entities and their 
aspects. 
 The paper presents, sentiment analysis system in Hindi language where overall sentiment is classified as positive or negative. 
In section 2, proposed system is discussed in detail. Working of system is mentioned in detail in section 3. Section 4 explores 
accuracy obtained by system. Finally, paper is concluded in section 5. 
 
Related Work 
In this section we cite the relevant past literature of research work done in the field of sentiment analysis for Hindi language. 
Namita mittal et al [1] developed an efficient approach based on negation and discourse relation to identifying the sentiments 
from Hindi content . They developed an annotated corpus for Hindi language and improve the existing Hindi SentiWordNet 
(HSWN) by incorporating more opinion words into it. 
Aditya Joshi and Pushpak Bhattacharyya [2] proposed a fallback strategy for Hindi language. Authors proposes use of, In-
language Sentiment Analysis, Machine Translation and Resource Based Sentiment Analysis to find sentiment in Hindi text. 
Hindi SentiWordNet (HSWN) was developed using two lexical resources (English SentiWordNet and English-Hindi 
WordNet Linking .78.14% accuracy was obtained using SVM classifier for in-language sentiment analysis. 
Akshat Bakliwal and Piyush [6] present a method of building a subjective lexicon for Hindi. Authors discussed a method of 
building a subjective lexicon for Hindi. Using WordNet and Breadth First Graph traversal method, they construct the 
subjectivity lexicon. Main contribution of their work is developing a lexicon of adjectives and adverbs with polarity scores 
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using Hindi WordNet and developing an annotated corpora of Hindi Product Re-views. The limitation of this system is that 
algorithm does not perform Word Sense Disambiguation. The proposed algorithm achieved ~79% accuracy on classification 
of reviews and 70.4% agreement with human annotators. 
Rekha Jain [5] proposed a Hindi language opinion mining system. In this paper a Hindi language based Opinion Mining 
System is proposed named as “Hindi Sentiment Orientation System” based on an unsupervised dictionary approach that 
determine the polarity of user reviews in Hindi language. Negation is also handled in the proposed system. The experiments 
have been performed by using 50 sentences of movie reviews and achieved the accuracy of 65%. 
 
Proposed System 
To extract sentiment associated with Hindi documents, HindiSentiWordNet (HSWN) will be used which consists of Hindi 
sentiment words and their associated positive and negative polarity. Here existing HSWN is improved by adding missing 
sentimental words related to Hindi. For the input overall polarity is calculated; which can be positive, negative or neutral. 
The proposed system consists of two stages: 
 
1. Improving HindiSentiWordNet (HSWN) .  
2. Sentiment extraction. 
Our proposed approach performs Sentiment Analysis of Hindi documents using HindiSentiWordNet (HSWN). During the 
first stage we are improving the existing HSWN with the help of English SentiWordNet, where sentimental words which are 
not present in the HSWN are translated to English and then searched in English SentiWordNet to retrieve their polarity. In 
the second stage, sentiment is extracted by finding the overall polarity of the document; which can be positive, negative or 
neutral. Here during pre-processing tokens are extracted from sentence and stop words are removed. Rules are devised for 
handling negation and discourse relation which highly influence the sentiments expressed in the document. Finally, overall 
sentiment orientation of the document is determined by aggregating the polarity values of all the sentimental words in the 
document. 
 
Improving HindiSentiWordNet 
In this phase existing version of HindiSentiWordNet is improved, as it consists of limited numbers of words. HSWN is 
created using the Hindi WordNet and English SentiWordNet (SWN). During the creation of this resource for Hindi language, 
it is assumed that all synonyms have the same polarity while all antonyms have the reverse polarity of a word. HSWN is 
improved in the same way as it was developed initially. 
HSWN is improved in two phases by mixing the process of automatic and manual updating of the existing HSWN.  
In the first phase all the words which are tagged as adjectives, adverbs and verbs are extracted from English SentiWordNet 
and then converted to Hindi using BING translator [4]. Now these converted words with attached polarity are added into 
existing HSWN if they do not already exist in HSWN, to create new updated HSWN named as Improved Hindi 
SentiWordNet “Improved-HSWN”. 
In the second phase a dataset is created which consists of Hindi reviews extracted from web. From this dataset sentiment 
words are extracted which are not present in Improved-HSWN. Around 700 such words where extracted and polarity was 
manually assigned and then added to Improved-HSWN.  
Finally an improved HSWN is available which consists of 28703 words as compared to 11941 words present in HSWN 
provided by IIT Bombay [3]. Improving existing SentiWordNet is important part as more the count of sentiment words with 
polarity then there is better chance for system to find accurate sentiment associated with the input text. 
 
Sentiment Extraction 
In this stage overall sentiment of the input document will be extracted by using Improved-HSWN. By using Improved- 
HSWN polarity of words present in the document are extracted one by one and aggregated together to calculate the overall 
polarity associated with the document. The overall polarity is then classified as positive, negative or neutral to specify the 
sentiment associated with the document. 
This stage consists of three sub modules:  
 
1. Pre-processing  
2. Apply Negation and Discourse rules  
3. Extracting Polarity 
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Figure 1. Proposed System 
 

Algorithm for extracting polarity from the text 
Step 1: For each token in the document. 
Step 2: Check If (word is present in Improved-HSWN) 
 Then Retrieve polarity (POL) from Improved-HSWN and go to Step 5 
 Else using synset replacement algorithm replaces the sentiment words with closest  meaning word present in the 
 Improved-HSWN. 
Step 4: If (no polarity assigned to word)  
 Then fetch next token and go to Step 2 
Step 5: If (word is negated) 
 Then word POL= - (POL); 
 Else word POL remains the same 
Step 5: If (word is marked for discourse) 
 Then word POL= weight*(POL); 
 Else word POL= (POL); 
 End For Loop and go to Step 6 when all tokens are processed. 
Step 6: Compute the aggregate polarity of the document (doc POL) by adding the polarities values of the entire tokens. 
Step 7: If (doc POL > zero) 
 Then label the document as positive 
 Else If (doc POL<zero) 
 Then label the document as negative 
 Else classify the document as neutral 
 
Working of System 
The input to the system is a single text document in Hindi. The system accepts a .txt file as input or user can write there 
reviews in the provided text area using any offline or online Hindi input tool. Working model of system is shown in Figure 2. 
The input to the system is a single text document in Hindi. The system accepts a .txt file as input or user can write there 
reviews in the provided text area using any offline or online Hindi input tool. 
 
Improving HSWN 
To improve the existing HSWN provided by IIT Bombay first complete existing English SentiWordNet is translated into 
Hindi using Bing translator and if translated word doesn’t exist in existing HSWN then it’s added to the existing HSWN. 
As our target domain to extract sentiment is of Hindi Movie reviews so to improve existing HSWN by adding more movie 
domain related words into it we have collected overall 235 Hindi movie reviews from different online movie reviewing sites. 
Batch processing is performed where all unwanted characters and symbols and stop word are removed from it initially. Then 
words which are not found in Improved- HSWN are assigned polarity manually and added in the Improved-HSWN. 
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Figure 2. Working Model 
 
Sentiment Extraction 
Here in the first step input text is preprocessed to remove unwanted characters symbols and stop words from the input text. 
Here in filtration of input text non Devanagari Unicode characters are removed from the input text. Also symbols and 
punctuation and numbers expect “,” and “|” are removed from the input text. Here individuals sentence are separated and 
stored in a list from the filtered input text. Each sentence is given a Sentence ID to it as shown in Figure 3. 
 

 
 

Figure 3. Filtration and extraction of sentence from input text 
 
Stop words which don’t provide any relevance to extract overall sentiment are removed from the tokenized input text. 
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Figure 4. Stop words removed 
 
Words which are candidate to be negated are assigned “!” mark next to it. Such negated words polarity will be reversed in 
further stages. 
 

 
 

Figure 5. Negation and discourse handling 
 
Words of which polarity is not found in Improved-HWSN are then processed using sense based synset replacement algorithm 
to find polarity of word by finding the word having polarity with the same synset ID as the input word. 
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Figure 6. Synset replacement 
 
Words are assigned polarity to it by fetching of polarity from the Improved-HSWN. Word polarity value can be positive and 
negative like a word “X” is assigned polarity value as positive “0.0” and negative “0.1”. 
 

 
 

Figure 7. Polarity of each token in the input text 
 
Finally polarities of all words are aggregated to find total overall polarity of the input text and sentiment associated with the 
input text is presented by classifying the polarity value as positive negative or neutral. 
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Figure 8. Sentiment classification of input text 
 

Performance Analysis 
The system is evaluated to check whether the output generated is correct or not. The calculations are performed to check 
whether the given input is classified correctly or not. A given input can be classified as positive, negative or neutral by the 
system. Performance of system is evaluated by analyzing how much accurately system extract sentiment associated with the 
given input. 
Accuracy is the measure used here is to evaluate the system. Accuracy of the system is calculated by using following 
formula: Accuracy = ((Total number of documents which are classified correctly) / (Total number of document 
present))*100. 
To calculate accuracy of system overall 90 Hindi documents having opinions or sentiments are considered of varying domain 
like news, people, place and technology. Also Hindi tweets are processed to extract sentiment. Out of this 90 documents 
around 73 documents where correctly classified. 
Comparison of accuracy for 90 Hindi documents between original HSWN and Improved HSWN is show in below figure. 
 

 
 

Figure 9. Comparison of system accuracy using HSWN vs. Improved-HSWN for movie reviews 
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Conclusion  
Sentiment analysis has lead to determine the attitude or inclination of a communicator through the contextual polarity of their 
speaking or writing. Sentiments can be mined from texts, tweets, blogs, social media, news articles, comments or from any 
source of information. 
Sentiment Analysis has been quite popular and has lead to building of better products, understanding user’s opinion, 
executing and managing of business decisions. People rely and make decisions based on reviews and opinions. This research 
area has provided more importance to the mass opinion instead of word-of-mouth, with the system in their daily spoken 
natural language. 
In future system can be updated to add more sentimental words to improve accuracy; also other sentiment analysis challenges 
like sarcasms and implicit opinion can be handled. Also tools like word sense disambiguation can be used which can help in 
correct extraction of word polarity based on word actual sense. The work can be extended to support other regional languages 
like Marathi, Kannada, Guajarati, Manipur etc. 
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