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Abstract: Sentiment analysis is a field of study for analyzing emotions of people such as happy, 

sad, ਖੁਸ਼ੀ, ਦੁਖੀ, ਗੁਸੇ, angry, etc. towards the entities and attributes expressed in written text. In this 

study, the data was collected in the textual form from different sources like Facebook, YouTube, 

Twitter, and Whatsapp, then pre-processed the collected data. After that, identification of the 

language of code-mixed text performed, which includes tokenization, word-play, misspelled words, 

abbreviations, slang words, phonetic-typing, etc. After the identification task, the English-Punjabi 

dictionary was created which was consisting of opinionated words list like positive, negative, and 

neutral words list. The rest of the words are being stored in an unsorted word list. In the last, a 

statistical technique applied at sentence level sentiment polarity of the English-Punjabi code mixed 

dataset. It was identified that the results up to the Five-Grams and Tri-Grams approaches had the 

similarity. 

Keywords: Code Mixed Text, Romanized Text, Natural Language Processing, Text Processing, 

Romanized Text, Sentiment Analysis, Microblogging. 

 

1. INTRODUCTION 

Social media platforms such as Twitter and Facebook are becoming popular in multilingual 

societies [1]. On micro-blogging websites, the number of social media users is increasing 

exponentially. People do not always use a single language, rather, they mix multiple languages. 

Code-mixing is the phenomenon of mixing the syntax and vocabulary of more than one language in 

the same sentence. Sentiment Analysis has become a revenue generation model. For sentiment 

analysis, the noisy text increases the complexities of language identification. The world has seen 

explosive growth in technology. According to the International Telecommunication Union (ITU), 

about 4.1 billion people or 53.6% of the global population were connected to the Internet as of July 

2019 [2, 3]. Almost 4.54 billion people were active internet users as of January 2020, encompassing 

59 percent of the global population [36]. Social media such as Facebook and YouTube accounted 

for the largest penetration, both at 30 percent each as of the third quarter of 2017. T-Series reported 

as the most subscribed YouTube channels till April 2019, with 92.38 million subscribers [4]. 

 Sentiment Analysis or opinion mining aims at analyzing people's opinions, assessments, 

evaluations, attitudes, behaviors, appraisals, feelings, and emotions focusing on objects such as 

establishments, services, products, individuals, concerns and events [5]. Opinions are key drivers, 

which help us in the decision-making process, other people's point of view is a prime influencer. 

Emergent social media (blogs, forum discussion, comments, and postings) empowers individuals of 
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distinct creeds to conveniently express their opinions regarding any entity, thus affecting other 

people's decisions. These factors determine the need for Sentiment Analysis applications. These 

applications vary widely in domains such as consumer services or products and many more [6]. 

Sentiment Analysis is executed at three levels i.e. Document level, Sentence level, and aspect level 

[7,8]. We analyzed the polarity of the English-Punjabi code-mixed dataset at sentence level 

sentiment. Code-mixing as "the embedding of linguistic units such as phrases, words, and 

morphemes of one language into an utterance of another language" [9]. It is often used 

interchangeably with code-switching, which is a similar concept, except the fact that code-mixing is 

observed entirely in a single sentence, while code-switching occurs across sentences [10].   

 

2. LITERATURE REVIEW 

Anupam Jamatia et al. (2019) extracted the English-Bengali and English-Hindi code mixed text 

from micro-blogging and annotating at the word level with parts of speech (POS) tags with 

utterance breaks and compared the complexity to other code-mixed corpora[ 11].  Souvick Ghosh et 

al. (2017) collected manually corpus and using Kappa co-efficient combination, the results obtained 

of semantic-based and word-based features with an accuracy of 68.5% [12]. Souvick Ghosh et al. 

(2017) extracted the text from Facebook posts using a machine learning approach and used the 

Multilayer-Perception model to determine the polarity of the sentiment [13].  

 Amitava et al. (2014) performed the identification of English-Bengali and English-Hindi text at 

the word level. Long Short Term Memory and bidirectional Long Short Term Memory approach 

used and compared it with Conditional Random Fields classifier [14]. Neetika et al. (2020) did 

language identification of English and Punjabi code mixed text at word level by using classifiers i.e. 

Decision Tree, Logistic Regression, and Gaussian Naive Bayes Classifier and achieved results that 

Logistic Regression classifier gives an accuracy of 86.63 with an F-1 measure of 0.88 [15].  

 Deniz et al. (2017) used the Behaviour Knowledge Space (BKS) and probabilistic algorithms 

tested on a multi-domain product review dataset and Cornell movie review dataset [16]. 

Charalampos et al. (2018) showed an emotion-modeling-methodology and deployment of a series 

of offline, online experiments, and a personalized learning system is used to test the effect modeling 

methodology [17]. Hamidreza Keshavarz et al. (2017) enhanced the sentiments classification 

polarity by building adaptive corpora-based, sentiment lexicons, and lexicon-based approaches and 

lexicons generated from social media text [18]. M Dhar (2018) implemented a new neural network 

approach for Sentiment Analysis of English and Hindi code-mixed dataset and showed that the 

sentiment classification accuracy of 83.54% and an F1-score of 0.827 [19]. Tyagi et al. (2019) used 

sentiment analysis techniques which include pre-processing, feature extraction, tokenization, and 

Support Vector Machine (SVM) classification with an accuracy of approximately 80% [20].   

 

3. DATA COLLECTION 

In this study, the data was collected from Twitter and Facebook by using twitter API and Facebook 

graph API respectively. Besides this, some data was collected from WhatsApp messages and web 

links where Romanized Punjabi text was available. The YouTube comments were extracted with the 

help of comment-scraper-tool. After that, language identification at the comment level was 

performed to filter out non-code-mixed corpus. The identified English-Punjabi code-mixed statistics 
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corpus is shown in Table-1. The prepared data set consisting of around 2493607 words. After the 

tokenization, around 356850 unique words were retrieved.  

 

 

 

 

 

   Table 1: Corpus statistics of English-Punjabi Data. 

English-Punjabi Language-pair Total Size 

Total Number of Sentences or comments 

The average length of each Sentence or comment 

The average number of sentences per post  

Tokenization size 

9,82,000 

12 

1 

24,93,607 

 

 The tokens which are part of the English Dictionary are tagged as 'en' and Punjabi Romanized 

text are tagged as 'pu'. All the words containing numbers are tagged as 'univ'. The word-level code-

mixing inside single words like Samosas (a Punjabi word with English plural marker-s) are tagged 

as 'both'. Additional label 'unsorted' is used to accommodate words that did not strictly belong to 

any of the earlier mentioned tags. The details of frequencies of tags are shown in Table 1. 

Ambiguous words are tagged according to the context in the current utterance. It is depicted in the 

example as "Tour/en te/pu main/both bahut/pu khush/pu si/pu" (main means I in Punjabi and main 

means important in English). Here, 'main' will be tagged as Punjabi as per the meaning of the 

sentence.  

     Table:2 Tokenization for Sentiment Analysis. 

Word ID Word Frequency Tag/ Language Sentiment 

15104 good 5211 en Positive 

152469 salute 492 en Positive 

15120 shame 362 pu Negative 

22400 ਵਧੀਆ 318 pu Positive 

15957 your 280 en Neutral 

318428 0 124 univ unsorted 

15191 samosa 16103 both unsorted 

 

4. DATA CLEANING 

Data cleaning is a major step after data collection. The pre-processing of the text also includes the 

removal of symbols, unwanted spaces, and punctuation marks. The single characters existing in the 

dataset are also preserved. Examples: k means ok, c means see, and many more. A lot of unwanted 

information comes with the data, which is not related to specific operations. Like social media, the 
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text is often non-traditional and informal. It is required to use the set of preprocessing steps to 

remove the un-required tokens such as Hashtags, Punctuations, Multiple character repetitions, 

weblinks, extra spaces, emoticons, etc. and make the data set ready for sentiment analysis.    

 

Fig. 1. Example of a tweet with various features. 

 

 The cleaning of collected data was performed with the help of python's Scikit Library and 

various regular expressions. Table-II depicts the data cleaning operation, which is required for 

sentiment analysis. 

 

Table:3 Example for Problems Solved by Regular Expressions. 

Type of 

Problems 

Original Comment Regular Expression Result 

Hashtag RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ ਘਰ 

ਦੇ seed ਦਾ bahutaaaa ਝਾੜ ਨੀ 

ਹੇਗਾI 
https://www.soylent.com/#/ 

#(\w+) RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ 
ਘਰ ਦ ੇ seed ਦਾ bahutaaaa 

ਝਾੜ ਨੀ ਹੇਗਾI 
https://www.soylent.com// 

Hyperlinks RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ ਘਰ 

ਦੇ seed ਦਾ bahutaaaa ਝਾੜ ਨੀ 

ਹੇਗਾI 
https://www.soylent.com// 

(http|https|ftp)://[a-

zA- 

Z0-9\\./]+ 

RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ 
ਘਰ ਦ ੇ seed ਦਾ bahutaaaa 

ਝਾੜ ਨੀ ਹੇਗਾI 

Language 

Identification 
RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ ਘਰ 

ਦੇ seed ਦਾ bahutaaaa ਝਾੜ ਨੀ 

ਹੇਗਾI 

[^◌  ਂ-ੴ0-9A-Za-

z.।?!\r\n ]+ 

RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ 
ਘਰ ਦ ੇ seed ਦਾ bahutaaaa 

ਝਾੜ ਨੀ ਹੇਗਾ  

Multiple 

Character 

Repetitions 

RT@ ਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ ਘਰ 

ਦੇ seed ਦਾ bahutaaaa ਝਾੜ ਨੀ 

ਹੇਗਾ 

(.)\1{1,} RTਬੀਜ ਥੇਲੀਬੰ ਦ ਹੀ ਲਵੋ ਘਰ 

ਦੇ seed ਦਾ bahutaaaa ਝਾੜ ਨੀ 

ਹੇਗਾ 
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 Word matches with English-Punjabi sentiment words (EPSW): In this study list of positive and 

negative words was collected from the repository for sentiment classification. It was expanded 

manually with the positive and negative list of words of Punjabi language and split every sentence 

into an N-gram. The list contained 11077 positive words and 13762 negative words. 

 Abbreviations are also widely popular in user comments. A list of abbreviations was used to 

normalize all these words. For example, E.g. Dr. is the abbreviation of Doctor. Hashtags are special 

symbols that are mostly being used in naming subjects. like #iPad, #news.Hyperlinks are links to 

other websites that are also common in comments. The point of view the classification of text, any 

type of URL is not important. Slangs Words or ill words: The ill word ex. 'bloody', 'ਸਾਲਾ',’kameena’ 

etc., were also collected.  

 Acronyms: These days micro-bloggers use the minimum number of characters to type a msg 

speedily. E.g. f9 (fine), gr8 (great), 10m(10 men), w8 (wait), etc., These words needed to be 

normalized to get the sentiment analysis of the text.  Phonetic Typing type speech sounds are 

represented visually. A word can be pronounced in different ways among different language 

dialects, which results in different spellings of the same word when written in Roman script. 

Pronunciation of a word can vary greatly among dialects of a language. For instance, the Punjabi 

word 'ਬਹੁਤ' (‘Very’ in English) could be written in multiple ways such as- bahut, bht, bahot. 

Multiple Character Repetitions or Wordplay are the repetitions of the number of character of 

consonants or vowels to stress their opinion, user typed the text like 'soooooo’, ‘nyceeeeeeee', 

'niceeeeeeeeee’ etc. This type of character is often symptomatic of opinion mining.  

 N-Grams denotes the continuous sequence of n numbers of items from the given text. In this 

study, the N-grams approach is used up to five grams. N-Gram plays an important role in context 

capture.  

 

5. PROPOSED METHODOLOGY 

The proposed system works on associating polarity to given English and Punjabi code mixed text. 

The authors have specifically focused on comments posted on a certain topic by reviewers of 

different domains. The system architecture is elaborated in the next section, before that, two 

challenges were faced to accomplish which are discussed below: 

 

a) Lexicon Improved/ Reformed 

This system utilizes the English-Punjabi Code-Mixed lexicon, which lists 6987 positive and 18547 

negative sentiment words. Table-4 shows a sample of the lexicon used in the proposed 

methodology. This lexicon is based on a technique for mining customer reviews [32]. English 

Dictionary is available on websites but there is no Punjabi and English-Punjabi code mixed lexicon 

is available on any website. Based on English and some Hindi lexicon is translated into Punjabi 

language sentiments. The modifications were performed with the lexicon and removed irrelevant 

words included in Punjabi and English language. In total, this lexicon has 376,919 items. Positive 

words are assigned polarity of 1, negative words are presented by -1 and neutrals words are 

assigned polarity 0.  
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Table:4  A Sample of English-Punjabi Code Mixed Sentiment Lexicon. 

Word ID Word Frequency Tag/ Language Actions 

15104 good 5211 en 1 

19613 love 2112 en 1 

313998 wah 632 pu 1 

314168 vadia 488 pu 1 

15168 dukh 258 pu -1 

15121 shit 228 en -1 

17420 food 311 en 0 

 

b) Corpus Construction 

A huge amount of text is required to construct the corpus which is used for lexicon analysis. 

Electronically accessible resources are a suitable method for the gathering of text but unfortunately, 

for Punjabi, it's not readily available. Secondly, most of the data is in graphics/image form which is 

not extractable [33]. In our proposed system, we have extracted text from micro-blogging websites. 

There is no publically available corpus for Punjabi sentiments. 

 

c) System Architecture 

 The system architecture of English-Punjabi code-mixed sentiment analysis by implementing a 

sentiment classification for English-Punjabi code-mixed opinion is elaborated in Fig.2. At the initial 

stage, the comment undergoes the pre-processing stage. Tokens are generated from the sentence 

then passed to the polarity identification stage. The polarity of each word is assigned equating with 

sentiment lexicon. Polarities are assigned as: Positive=1, Negative=-1, Neutral=0. Once individual 

polarities are calculated the overall polarity of the sentence is determined by weighing negative or 

positive indication. For instance, if a particular sentence has two positive words and one negative 

word, overall polarity would be calculated as 2-1=1, hence declaring it a positive comment. The 

output shows whether the comment/opinion of the viewer had a positive, negative, or neutral 

sentiment towards the user comments.  
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Fig.2. System Architecture. 

 

 

6. EXPERIMENTS AND RESULTS 

During Experimentation, Firstly tokenization is done for the input sentence. These tokens were 

checked against English-Punjabi Code mixed sentiment lexicon to gauge their polarity. Technically, 

there are many difficulties as it proceeds with Sentiment Analysis of English-Punjabi code mixed 

languages such as unavailability of digitized data and proper lexicon for the Punjabi language. Word 

segmentation also poses problems incompetent analysis and it is found a lot in code mixed text 

including the Punjabi language. The results of the lexicon-based approach are shown in figure 3.  
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Fig.3 Sentiment Analysis Tool 

 

 For instance, in the sentence “Very nice veer g ਬੜੇ ਚੰਗੇ ਬੰਦੇ ਓ ਤੁਸੀਂ ਦੋਵੇਂ”, Here "Very nice veer g" 

found in fourGram positive list, " ਬੜੇ ਚੰਗ ੇ ਬੰਦ ੇਓ ਤੁਸੀਂ” and “ਚੰਗੇ ਬੰਦ ੇਓ ਤੁਸੀਂ ਦੋਵੇਂ”both are positive 

words and are found in FiveGram, so, the overall polarity of a sentence is positive. 

 

7. CONCLUSION 

In this study, the English-Punjabi code-mixed corpus from micro-blogging websites is presented. 

Initially, language identification of code-mix text was performed, which includes Phonetic Typing, 

Abbreviation, Wordplay, Intentionally misspelled words, and Slang words. After that tokenization 

of English and Punjabi language words was done which was consisting of different spellings. At the 

final stage, sentiment analysis based on the above text based on the lexicon approach was 

implemented. The annotated dataset was developed using the N-gram approach. It is observed that 

this work can be used as a building block for sentiment analysis of code mixed Social Media text. 

The output of this study revealed an accuracy of 86.73% with an F-1 measure of 0.89. It is also 

noticed that the success of the statistical technique approach depends on the quality of labeled 

corpora. Besides using such a robust dataset, the accuracy is up to the mark for future analysis with 

the English-Punjabi lexicon.   
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