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Abstract 
Linguistic Inquiry and Word Count (LIWC) is basically a software 

program for word counting. It does classification of texts through 

psychological dimensions for predicting emotions of text. In this paper we 

propose a model for understanding fraud reviews in hotel and restaurant 

based website TripAdvisor. Nowadays, customers are highly dependent on 

online reviews to make purchase decisions. At the same time, the revenue 

of hotels and restaurants become reliant on the word of mouth (WOM) of 

previous customers. So it is a requirement for both the hotels and 

customers to check the fact in the reviews. So we are proposing a system to 

check the genuinity in reviews. For that, we collectively classify the reviews 

into two categories based on their polarity. A dataset is created using hotel 

review posted in TripAdvisor. Tokenization is used to find the polarity of 

the reviews. The polarized reviews can be 4 types true positive, false 

positive, true negative, false negative. Our aim is to detect false positive 

and false negative reviews. For that, we are using LIWC. 
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1. Introduction 

Online reviews have a great impact on online consumers.Especially in the case 

of choosing tourist spots.  Hence, most of the customers are misled by fake 

reviews. Search engines such as Yelp and TripAdvisor are mainly depended 

upon reviews ratings.    

Recent progress in web technologies and communications impacted the way 

people can acquire information. The web has become a massive repository of 

data, where online users can add new information every day. A part of that 

information is represented by online reviews.So it is a demand to check the truth 

in reviews for both customers and vendors. 

If a number of customers put bad reviews intentionally even it is a lie, then it 

will influence the customers to rethink whether they have to choose the hotel or 

not.This will badly affect the vendors by a decrease in their revenue. If a 

number of customers put positive reviews, who are paid by the vendors, it will 

mislead the real customers.  Sometimes, the hotel may not ensure the quality as 

much as the customer expected. 

In TripAdvisor, it is inconvenient to check the fault in reviews, because it 

consists of millions of reviews and more than one million hotels and restaurants. 

In the existing system, they have quality assurance specialists to strengthen the 

prevention methods and they spend thousands of hours every year guaranteeing 

the fact in the contents of TripAdvisor. They are using automated tools that help 

flag questionable context for reviews that is if a hotel gets more negative then it 

will be flagged. 

In our system, we collectively classify the reviews and analyze the polarity of 

the review. Two-word corpuses are created for this, positive word corpus and 

negative word corpus. A combination of Lexicon based and Rule-based 

approach is used for this. And dataset is created using the reviews of hotels. We 

collect all the reviews into a file and extract each sentence based on punctuation 

marks. Then we apply the grammatical rule to find the sense and context of 

each sentence.  

Then tokenize each sentence based on word boundaries. And match each token 

against the token in both positive and negative word corpuses.We use a 

matching algorithm for this. The final polarity of the review is determined based 

on the count.  

This means if the review contains a number of positive words than negative 

words then it is determined as a positive review. If it contains a number of 

negative words then it is determined as a negative review.After finding the 

polarity of the review check whether it contains fact. That is, whether it is a 

positive review it could be true positive or false positive. In a negative review, it 
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could be true negative or false negative. The genuine reviews are truly positive 

and true negative. And we have to remove the false positive and false negative. 

In this paper, we are proposing a system to detect the fact in reviews.The 

research works conducted have used 3 different approaches including 

Tokenization, Text categorization, and LIWC. LIWC is used to check the fact in 

reviews.  

LIWC incorporates with Psychometric analysis. Using these technologies our 

system becomes more efficient and accurate than the existing system. 

2. Related Works 

Recently KunalGoswami[1] proposed a model to assess fraud review in yelp 

using the neural network. The characteristics such as the number of friends, 

number of followers, previous reviews,number of useful votes, ratings 

distribution, tips, compliments, number of times a user posted a review which 

was helpful to multiple people provide the neural network with a base to form a 

relationship between opinion travel and social interaction characteristics. We 

can't apply this into Tripadvisor because of lack of details. There is no profile, 

friend list, etc available in TripAdvisor.The only number of contributions and 

number of useful votes are available on TripAdvisor. 

LIWC ("luke") is " an efficient and effective method for studying various 

emotional, cognitive and structural components present in individuals verbal 

and written speech samples- developed text analysis application - called 

LIWC"[3]. 

A study conducted by Harvard Business school in 2011, they found that 

restaurants that increased their ranking on Yelp by one star raised their revenues 

by 5-9%. 

This indicates that reviews and rating by customers make a great impact on the 

profit and loss of hotel and restaurant.So it is necessary to introduce a system to 

check the fact in the reviews for both the vendors and customers. In this paper, 

we are proposing a model to detect the fake reviews in Tripadvisor using 

tokenization, text categorization, and LIWC. 

3. Methodology 

Various techniques have been used to check fact of hotel reviews in 

TripAdvisor.  

In our research, we have mainly used 2 approaches. Tokenization for checking 

the polarity and LIWC for checking genuinity. For the polarity checking a 

matching algorithm is used [4]. First, we classify the reviews as positive and 

negative. 
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Figure 1: Diagram for Polarity Checking System 

A dataset [5][6] is created using reviews in TripAdvisor. Then we perform 

sentiment analysis in each word in the review. First, we collect all the reviews 

in a file. In next step, we extract each sentence one by one based on punctuation 

mark.Then tokenize sentence based on word boundaries[7]. Then the extracted 

words are matched against the corpuses to determine whether it is positive or 

negative. It is actually a lexicon based approach applied to tokens. Then we can 

determine the polarity of the word based on the weight. After getting the 

polarity we have to detect the genuinity in both positive and negative reviews. 

For that LIWC system is used. 

 

Figure 2: Categorizing Polarized Reviews using LIWC 
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The text (reviews) is applied to LIWC system. It reads and counts the 

percentage of words that reflect different emotions, thinking styles, social 

concerns and even parts of speech. 

A. Creation of Dataset 

A data set is created using the review in TripAdvisor. 

The below table shows dataset used for (reviews) testing. 

 Table 1: Statistics of a Dataset. 

Dataset Total 

Training 1000 

Testing 500 

Reviews for testing are selected by eliminating all reviews containing words 

other than meaningful words in English. Thus we got 500 out of 1000. 

B. Extraction and Tokenization 

From all the reviews collected for testing, each review is separated from the file 

by keeping punctuation mark, as the base. After that, each word is extracted 

from review by considering space between the words as its base.Each extracted 

word is called as a “token". 

C. Creation of Word Corpus 

A positive word corpus contains all possible positive words which are usually 

used in reviews similarly a negative word corpus is also created. 

D. Lexicon Based Analysis 

A Lexicon Based Analysis is used to match words or sentences in a file against 

words or sentences in the corpuses. Since the words are separated from 

sentences, it is easy to compare that with each word in the two corpuses. But the 

process of doing the Matching algorithm for calculating the polarity. There will 

be able to find out the polarity of each word in the sentence. This process is 

repeated for the entire sentences in the document. 

E. Rule-Based Approach  

After calculating the polarity of each word, we apply certain grammatical rules 

for improving the accuracy of the sentence as well as the entire document. 

F. Calculation of Polarity 

Since all the sentence are taken one by one, the final polarity for each sentence 

is calculated by totaling the polarity count of words in each sentence. Then the 

polarity of the entire document is also calculated using the count. And we got 

the polarity. 

G. Fact-Checking in Reviews 

After getting the polarity of review the next step is to check the fact. For that, 

we use LIWC which incorporates psychological analysis. LIWC 2015 
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dictionary version is used for this. It includes a main text analysis module with a 

group built-in dictionaries. 

The text analysis module is created by java programming language. The LIWC 

reads the text (here review) from the file. The main module compares each word 

in the text against a user-defined dictionary. Then the dictionary will identify 

each word comes under which psychologically relevant categories. 

4. Implementation 

A. Creation of dataset 

 The full training dataset contains 1000 reviews and is stored in a file. In these, 

we have used 500 reviews about hotels and restaurants. These reviews are 

collected from TripAdvisor itself, and all the reviews are of the type which has 

only meaningful English words in it. 

B. Extraction and Tokenization 

A number of reviews are clustered and stored in a file for testing. The sentence 

is extracted from the file one by one. And whenever there is a punctuation mark 

it is considered as the sentence break. Likewise, all the sentence are extracted. 

Based on the space between each word, the words are extracted. Likewise, all 

the words in the sentence are extracted and each word is called as one "token". 

This process is known as "tokenization"[8]. Each time extraction is followed by 

tokenization. Both processes are applied to each sentence thereby each word. 

At a time only one sentence is extracted and tokenized. Only after the 

completion of the process on one sentence, the next one is considered. 

C. Creation of Word Corpuses 

There are two-word corpuses are created. Positive word corpus which contains 

all the possible positive words related to travel, restaurants, hotel, and services 

etc. likely, in negative word corpus all the negative words are stored. 

Table 2: Example Showing Review and Polarity Words 

Review Positive 

words 

Negative 

words 

“The restaurant was ok but the services was poor. The 

ambiance was irritating” 

      

“Ok” 

“Poor” 

“Irritating” 

While fetching this review for analysis, the positive corpus compares all the 

tokens and will find the word "ok" and set a polarity count. Then the review 

pass across negative word corpus and will find the word "poor”, “irritating" and 

assign a polarity count. All the neutral polarity words are neglected. 

D. Lexicon Based Analysis 

A lexicon based analysis is used to match words or sentence in a file against 

words or sentences in the corpuses. First, we take the words from the sentence 
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as tokens, then it is very easy to compare the tokens against the word in the two 

corpuses. In the previous example, there were two negative words and one 

positive word. So here the count of negative words is greater than the count of 

positive words. So the review is considered as a negative review. If the positive 

word count and negative word count are equal, then it is considered as a neutral 

review and they are neglected. 

E. Rule-Based Approach and Calculation of Polarity 

For improving the accuracy of the sentences we apply certain grammatical rules 

to the sentences, after calculating the polarity for each word. Because a word 

alone will not make any sense, but certain words and phrases together make real 

sense/meaning.This will improve the efficiency and the final result will be more 

precise than only by applying the Lexicon Based approach. For example: 

consider the review, "The service was not good". Here the word "not" in front 

of "good" means the whole sentence negative. Consequently, one rule is made 

in such a way that "when „not' comes in front of an adverb, the sentence will 

become negative"[9].Similarly, certain rules are made and applied to each 

sentence and the polarity of them are found. 

As the result shows Lexicon Based Approach along with Rule-Based Approach 

performs better than already existing approaches for sentiment analysis on 

reviews in TripAdvisor. The capability of the system depends on the content of 

the datasets. Therefore it is a fundamental and fruitful approach to interpret the 

sentiment from text. 

F.  LIWC   

After getting the polarity of the review the next step is to check the fact in the 

review that is whether it is genuine or not. For that, we propose LIWC detect 

the genuinity based on the psychological analysis. Then we put the review 

(whether positive or negative) to the text analysis module which is created in 

Java programming language and the processing module will read an account all 

the words in that text. Then it assesses the percentage of total words that match 

each of them dictionary categories. 

For example: "If LIWC analyzed a single speech that was 2,000 words and 

compared them to the built-in LIWC 2015 dictionary, it might find that there 

were 150 pronouns and 84 positive emotions words used ". It would convert 

these numbers to percentages, 7.5% pronouns and 4.2% positive emotion words. 

If a person is using a high rate of anger words it does not mean that he is really 

angry. So using LIWC we can determine whether it is genuine or not without 

skepticism. 

LIWC incorporates psychological strong deceptive indicators, some of them 

are, first person singular "I and me" tend to use more often reflect that is a fake 

review. Use of too much 
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"!" and positive emotions in reviews represent it is deceptive fake review etc. 

Like this there are a lot of psychometric indicators are used along with LIWC so 

we can use LIWC to analyze the genuinity in reviews in TripAdvisor even it is 

positive or negative. 

 For example, we submitted a review that is, "Pleasant stay 

We stayed at „ABC' Airport hotel for three days. The hotel amenities are very 

good. Staffs are nice and attentive. Location is very convenient as it is very 

close to the airport. Hotel ambience is good. In-room dining and buffet offer 

tasty fare. A pleasant stay." 

 

Then we propose a system to analyze the review based on the count of each 

dimension of a word. 

And apply psychometric deceptive indicators to check the genuinity in reviews. 

5. Conclusion 

Therefore we conclude that the NLP technique along with LIWC is very easier 

and efficient than any other existing techniques, these techniques can be easily 

applied to reviews in TripAdvisor to check the polarity and genuinity in 

reviews. First, we extract each sentence from the datasets and tokenize the 

sentence. And apply Lexicon Based Approach to get the count of positive and 

negative words. Then we apply grammatical rules to determine the polarity of 

word phrases. Then we submit the polarized reviews into LIWC and it will 

show the result by providing a table with different dimensions of words in the 

text and their proportion. We are proposing a system to analyze the review 

based on the dimensions to find the genuinity of the reviews. 
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