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Open Source NLP Libraries will provide the algorithmic building blocks of NLP in real-world 

applications. Since this algorithm provides a free APIs with end-points for many of these 

algorithms, so there is no need to develop separate infrastructure and servers. 
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https://algorithmia.com/


Machine Learning: 

Machine learning is a subset of artificial intelligence (AI). Generally machine learning’s goal is 

to understand the structure of data and fitting that data into models that can be understood and 

efficiently utilized by different people. 

 

 

Machine learning is a continuously developing field. It is because of this, there are some 

important considerations that should be kept in mind as you work with machine learning 

methodologies, or if you are analyzing the impact of machine learning processes. 
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Without knowing the “correct” answer, unsupervised learning methods can look at complex data 

that is more expansive and seemingly unrelated, in order to organize it in a potentially 

meaningful way. Unsupervised learning is majorly used for anomaly detection including for 

forged credit card purchases, and recommender systems that recommend what products you may 

like to buy. With unsupervised learning, untagged photographs of clouds is used as input data for 

the algorithm, for finding likenesses and classifying cloud photographs together. 



Approaches 

Machine learning is very much related to computational-statistics, so having background 

knowledge in statistics will be very much useful for leveraging and understanding machine 

learning algorithms. 

 

Approaches to machine learning are continuously being developed. Here, we are going to go 

through few of the popular approaches that are being used in machine learning these days. 

 

Now look at the example of k-nearest neighbor. In the below diagram, there are blue diamonds 

and orange stars. These belong to two separate classes of objects: the diamond class and the star 

class. Testing is the process of evaluation of system and its components with an intention of 
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Figure 1 : Two separate classes: diamond class and star class 

 

 

When a new object is added to the space - in this case a green heart - we will want the machine 

learning algorithm to classify the heart to a certain class. 

                  

Figure 2 : New object inserted 

Classes 

Frequency 

Frequency 

Classes 



When we choose k = 3, the algorithm will find the three nearest neighbors of the green heart and 

classify it to either the diamond class or the star class. 

In this diagram, the three nearest neighbors of the green heart are one diamond and two stars. 

Therefore, the algorithm will classify the heart with the star class. 

                           

Figure 3 : Algorithm will classify the heart with the star class 

 

Among all the machine learning algorithms, k-nearest neighbor is considered to be a type of 

easiest or of “lazy learning” since generalization beyond the training data does not occur until a 

query is made to the system in use. 
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Figure 4 : Decision Tree [8] 
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Among the entire machine learning algorithms that are currently being used and developed, deep 

learning uses the maximum data and has been able to over-power human-beings in some 

cognitive tasks, because of these attributes, in the field of artificial intelligence dep learning has 

become very important. 



Speech recognition and Computer vision both realized significant advances from deep learning 

approaches. IBM Watson is a well-known example of a system that implements deep learning 

technique. Testing is the process of evaluation of system and its components with an intention of 

finding whether it satisfies particular requirements or not. There is always a difference between 

actual and expected results. Therefore testing is necessary. Only by system execution we can 

identify gaps and errors and loopholes in the requirements.  

Programming Languages 

One considers the skills listed on current job advertisements, when choosing a language to 

specialize in with machine learning. They also see the libraries that are available in various 

languages and the ones that are used for machine learning processes. 

Python has been the most used programming language in the machine-learning professional 

field. Python is followed by Java, then R, then C++ (this information has been taken from 

indeed.com, December 2016). 

 

 



 

 

 For creating predictive models, caret is used (Classification And REgression Training).  

 For classification and regression, random forest is used . 

 For statistics and probability theory, e1071 is used, it contains functions.  

 

http://topepo.github.io/caret/index.html
https://cran.r-project.org/web/packages/randomForest/
https://cran.r-project.org/web/packages/e1071/index.html


        

Figure 5 : Supervised Learning Model [9] 
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Conclusion 

Above details reviewed some of the uses of machine learning. Some common methods and 

popular approaches used in the field, and suitable machine learning programming languages,  

also covered some issues to keep in mind in terms of unconscious biases being replicated in 

algorithms. 

 

                                                  

Figure 6 : Sentiments 



 

 

 

 



 

 

  



 

 

1.2 PROBLEM STATEMENT 

 

With the ever increasing volume of online reviews by the passing time, it is becoming very 

difficult for the customer to read all of them to form a perspective about the restaurant to be 

visited. Moreover, the customer may miss out some of the features of a particular restaurant like 

food, ambience, and service etc.  

In particular this NLP application explicitly addresses the issue of not being able to frame an 

opinion about the restaurant from a large amount of restaurant reviews by analyzing the 

semantics of the reviews and summarizing large volumes of data into a small paragraph which 

will be as per the customer convenience. 

1.3 OBJECTIVE 

 

To perform sentiment analysis of the user reviews as a hybrid of lexicon based and machine 

learning algorithm. The aspects used for rating are: food, service, atmosphere, value. So, our 

focus will be on each aspect from the reviews provided by the customer. For each rated aspect, 

predictor models are to be trained independently. With the help of Data Cleaning and Text 

Extractor we will break review texts into a set of text fragments unigram words for analyses. 

Besides unigrams in the review text, we will also use the counts of positive and negative polarity 

words and their differences. Polarity labels will be obtained from a dictionary of about 700 

words. We will use Machine learning to predict ordinal ratings from textual data and use MaxEnt 



classification to minimize classification error. Then we partition the data into 80% for training 

and 10% for validation and 10% for testing. Random distribution ensures training and test data 

are identical. 

1.4 METHODOLOGY 

 Web Crawler: This step involves dynamic data extraction from online source, say a 

website. The data crawled by the web spiders will then be dumped into a csv file in our 

system. 

               

Figure 7 : Web Crawler 



Web Crawler fetches each link on the page i.e. crawls through each restaurant on the page, and stores the 

links as a list of strings which will be traversed one by one. 

 

Figure 8 : TripAdvisor 

 

Now, the list will be traversed and the crawler will move to each restaurant individually. The reviews will 

now be fetched. All the reviews given by the different users will be joined and fetched as a single string 

of reviews 



 

Figure 9 : Reviews of each restaurant 

 

 Data Cleaning: 

Data cleaning is the process of altering/changing data in a given storage resource to make 

sure that it is correct and accurate. There are many ways to process data cleansing 

through various data storage architectures and software; most of them are centered on the 

precise review of data sets and also on the protocols associated with any particular data 

storage technology. 
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 Sentiment Analyzer: The first job after data dumping is to analyze the sentiment of a 

large number of text reviews corresponding to each restaurant. For this purpose we will 

train our data using SVM classifier. 

 

Figure 10 : Framework of  Sentiment Analyzer [10] 

 Text Summarizer: The next step would be to summarize the reviews of almost five-

hundred lines into a paragraph of 5-6 lines which is more readable. We are going to use 



different text summarizer for this purpose and at the end we will compare all those to find 

out the best summarizer. 

                                 

Figure 11: : Working of a Text Summarizer [11] 

 Front-end application: The front-end application will be designed at the end using flask 

(a python framework). 
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CHAPTER 2: LITERATURE SURVEY 

 

2.1 Title: “Building a Sentiment Summarizer for Local Service Reviews”  

It uses data mining, content analysis and indexing for summarization of opinions and display 

them in easy to process manner for Information Application Systems. It shows classification on 

the basis of raw-score, purity and user generated rating. Later they have compared four systems 

review-label, raw-score, max-ent, and max-ent-review-label. Finally they have combined the 

results from dynamic and static aspect extractor. They have done sentiment analysis on various 

projects like Department Store, Children’s Barber Shop, Greek Restaurant, and Hotel and 

Casinos. 

 

 

Figure 12 : System Overview 
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Their approach is of combining natural language processing with machine learning and 

collaborative filtering to analyze detailed information available in web reviews. They have 

captured reviews in the following four categories that are positive, negative, neutral, and conflict 

category, where user is comparing and contrasting good and bad aspects.  

They have used support vector machines (SVMs) for manual annotated data. Rating has been 

done on service, food, ambience, price, anecdotes and miscellaneous. On comparison they have 

seen that textual information gives much better results in form of general and personalized 

review score’s predictions rather than the ones derived from the star rating given in numerical 

form by the users.  

They have used Pearson Correlation Coefficient and Mean Squared Error accuracy metric to 

evaluate prediction technique. 
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2.2 



 

 

 

They have considered rating of five aspects food, atmosphere, value, service and overall 

experience. They have used supervised learning methods to train predictive models and improve 

their performance by optimizing classification predictions. 

 

2.3 
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Figure 13: Predictive model training 



                              

Figure 14:  Example of ratings with partial support in the textual format 

 

 



                             

Figure 15: Classes defined for the classification 

2.4 



                         

Figure 16 : The automatic labeling process of pros and cons sentences in a review. 

 

 

 



 

 

They’ve assumed that if they can detect favorable and unfavorable opinions they can get a 

powerful functionality for analysis of competition and marketing and they believe they can also 

detect unfavorable rumors related to risk management. Analysis of statements expressing 

sentiments is more reliable compared to the overall opinion. 

 

Like interrogative sentences, if-else clause, and sentiments in noun phrase. They obtain 99% 

precision in data set by eliminating ambiguous sentiments. 
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2.5 



 

Figure 17: System design [10] 

 

 

“It's not that it's a bad camera” confuses our method. It is noteworthy that failures in parsing 

sentences do not damage the precision in our approach. Also, it allows them to classify the 

ambiguous cases, it is done by identifying features in sentences, like inclusion of interrogatives 

and if-clauses. Thus precision can be maximized by totally removing ambiguous cases like these, 

mostly for applications that prefer precision rather than recall.  

 



 Title: “Sentiment analysis using support vector machines with diverse information       

sources” 

This is an approach to sentiment analysis which uses (SVMs) Support Vector Machines that 

helps in bringing together diverse sources that contain potentially pertinent information. 

Detecting the tone of information, it can be positive or negative, this is an important step. Two 

word phrases conforming to particular part-of-speech templates representing possible descriptive 

combinations are used. They have used POI (pointwise mutual information) and SO (semantic 

orientation). They have used Osgood’s semantic orientation with WordNet to evaluate three 

values that correspond to the activity (active or passive), potency (strong or weak), and the 

evaluative (good or bad). 

 

 

Figure 18 : n-grams 
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Title : “VADER: A Parsimonious Rule-based Model for Sentiment Analysis of Social 

Media Text” 

VADER (Accuracy = 0.96) performs much better than individual human raters (Accuracy = 

0.84) by correctly classifying tweets sentiment’s into positive, neutral, or negative classes. 

 

 

2.7 



VADER has many advantages; it is quick and economic computationally without taking a toll on 

accuracy. 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 3: SYSTEM DEVELOPMENT 

 

3.1) SOFTWARE REQUIREMENTS: 

 Python: 3.6.1  

 Anaconda 4.4.0 

 NLTK 

 Scikit 

 Scrapy 

 

3.3)  PROPOSED MODEL 

 3.3.1. TECHNOLOGIES USED 

 

 

 Anaconda 

Anaconda is a Python distribution that is precisely popular for data analysis and scientific 

computing work. Open source project developed by Continuum Analytics Inc. available 

for Mac OS X, Windows and Linux including many popular packages like: SciPy, 

NumPy, Pandas, Matplotlib, IPython, and Cython which includes Spyder. A Python 

development environment includes conda, which is a platform-independent package 

manager. 



 Scrapy 

Scrapy is a free and open source web crawling framework in Python. It is a framework 

that provides different classes for performing different tasks, therefore eases the 

functioning and refines the code at the same time. Spiders are self-contained crawlers 

which have been given a set of instructions and they work accordingly. Scrapy’s project 

architecture is built around spiders. It can also be used to extract data using APIs and also 

as a general purpose webcrawler 

 

 

 

  3.3.2. OTHER LIBRARIES: 

These are some of the basic libraries that transform Python from a general purpose 

object-oriented programming language into a powerful and a robust tool for multi-

purpose activities like data visualization and data analysis. Also called the SciPy Stack, 

they’re the foundation with help of which more specialized tools are built. 



 NumPy is a foundation library used for scientific computing in Python, and there 

are many other libraries which use NumPy arrays as basic inputs and outputs. It 

generally introduces the objects for matrices and multi-dimensional arrays, it also 

works with routines that allow developers in python to operate on advanced 

statistical and mathematical functions on those arrays even with very little code. 

 

 Pandas adds data structures and other tools which are designed for real-time data 

analysis in statistics, finance, engineering, and social sciences. Pandas works quite 

well with messy, incomplete, and unlabeled data (that’s the data you generally 

encounter in the real world), and provides tools for merging, shaping, slicing 

datasets, and reshaping. 

 IPython, it is a framework that extends the functionality of Python’s interpreter 

which is interactive with an inbuilt shell that adds rich media, introspection, tab 

completion, shell syntax and also command history retrieval. It acts as an embedded 

interpreter for your programs that is really useful for debugging. If you have ever 

used MATLAB or Mathematica, you will feel quite comfortable with IPython. 

 

3.3.3. SYSTEM DESIGN: 

 

The first step would be to fetch the data using a Web-Crawler and dump it into an excel 

file (CSV file) or store it in JSON format. The data fetched now undergoes various data 



cleaning operations using the NLTK. Hence, the review data is cleaned. Then to check 

for the waitage of all the important and lesser important words, we create a document 

term matrix, hence removing the least important as they are considered of least important 

in the matrix. The next step would be split the data into two different sets of test and train 

set. The data is is split such that the training data is almost 80% or close and the rest will 

be categorized as the test data ,which will be used to test my trained data for the labels. 

      

 

Figure 19 : Proposed System Model 
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Use case diagram

 

Figure 20: Use case diagram 

 



      

Figure 21 : Data fetched and dumped in a csv file 

 

PARAMETERS FETCHED: 

 Name of Restaurant : The name of the restaurant is the first thing to be fetched. The 

names are stored in a particular column in the csv file. 

 Reviews : All the customer reviews are fetched as a single string under the heading 

review. 

 Rating : The rating fetched plays an important role in depicting the sentiment of the 

reviews. 

 Location: The location is a selecting factor whether or not people will visit the place 

despite of the ambience and the food quality. 

 Testing is the process of evaluation of system and its components with an intention of 

finding whether it satisfies particular requirements or not. There is always a difference 

between actual and expected results. Therefore testing is necessary. Only by system 
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CHAPTER 4: ALGORITHM 

 

Step 1: Fetch data from TripAdvisor website using a WebCrawler. 

Step 2: Store that data into excel files. For text summarizations go to step 9. For 

sentiment analyses go to step 3. 

Step3: Perform data-cleaning by removal of unwanted words. 

Step 4: Sentiment Analysis is done by Natural Language Processing using the TF-   

IDF formula. 

Step 5: TF-IDF rating corresponding every keyword is sent to SVM. 

Step 6: By applying Machine-learning, use Support Vector Machine (SVM) technique 

data is classified into positive, negative and neutral keywords. 

Step 7: Comparing review rating of different restaurants. 

Step 8: Final sentiment analysis output is sent to user. 

Step 9: After step 2, set of reviews per restaurant are used by TextRank algorithm for 

summarization of all the reviews for each restaurant. 

Step 10: Final output is the summarized review per restaurant which is sent to the user. 
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CHAPTER 5: TEST PLAN 
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To make sure system is error free, different level of system testing is applied: 

1. Unit testing- Isolate each part and check if they are working correct individually. First 

test the high level modules then the lower level modules. 

2. Integration testing- After testing the lowest level modules, we step up a level, and test the 

modules that were linked to previously examined modules. This is how bottom-up testing 

is done, followed by top-down testing. 

3. System testing- When all components have been integrated, whole application is 

rigorously tested. 

4. Acceptance testing- It is done to check whether application satisfies client’s requirements 

or not and whether the application fulfills the required standards. 

a. Alpha testing- Unit testing and integration testing are together known as alpha 

testing. 

Testing methods 

1. White box- Internal logic and structure of code is tested in detail. 

2. Black box- Only inputs are sent and outputs are analyzed by the tester without knowing 

system architecture and source code. 

Validations- It is done when all levels of testing have been performed and all methods of testing 

have been implemented. 

Limitations- SVMs take considerable time to execute. 

Data that I have fetched from TripAdvisor website is of thirty restaurant reviews. It has been 

trained on a dataset of size of five hundred positive reviews and five hundred negative reviews. 

I have divided the provided dataset into 10 percent for training and 90 percent for testing. 



Further I’ve planned to test the developed model on data collected from different websites like 

Swiggy, Zomato and Foodpanda. 
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CHAPTER 6: RESULT AND PERFORMANCE ANALYSIS 

 

 

Below are the graphs showing individual aspect analysis for different restaurants, restaurants on 

x axis and count on y axis. Individual aspects being rating, food, value and service. There is not a 

very high difference between these ratings for restaurant 1 and 5. Restaurant 3 and 4 shows 



largest variations. Restaurant 2 shows medium variations. A lot of analysis still remains.

 

Figure 22: Rating for 1st restaurant 

 This graph shows the rating of restaurants vs the count. This rating has been done on the basis of overall 

review given by the customers. 

 

Figure 23: Rating for 2nd  restaurant 

 This is a graph of food vs count. The food rating for each restaurant has been calculated 

by analyzing the reviews for each and then finding out the sentiment associated with each 

along with the value provided to each sentiment. 



 

Figure 24: Rating for 3rd restaurant 

 

Figure 25 : Rating for 4th restaurant 

 

 

 

 



CHAPTER 7: CONCLUSION 

5.1) OUR INFERENCE: 

After analyzing data for 30 restaurants we observed that by using natural language processing 

and machine learning algorithms we can process the online reviews and produce data in an easy 

to read manner, with reasonable accuracy. By studying seven research papers we concluded that 

individual aspect analysis of textual data is much more accurate than analysis of numeric rating 

provided by user online. We used python NLTK for data analysis and scikit for regression 

analysis to check accuracy of our results. Sill a lot of data processing needs to be done to 

produce a much more efficient and accurate sentiment analysis, of online reviews of restaurants. 

 

5.2) FUTURE SCOPE:  

In future I hope to extend working of this project to various other domains like analyzing 

hospital data to infer which hospital specializes in which domain, similarly analyzing e-

commerce sector. There are many other fields in which this sentiment analysis concept can be 

applied. Finding which schools are best in a city, divided on the basis of children of different age 

groups. Which colleges are best for science, commerce and humanities depending on public 

reviews. 
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APPENDICES 

An introduction to machine learning by the community Digital Ocean referred on 28 November, 

2017. 

Introduction to machine learning tutorials by all programming tutorials referred on 28 

November, 2017. 

Sentiment technology by lexanalytics referred on 28 November, 2017. 

A paper on Multi-document-English-Text-Summarization-using-Latent by ijser.org, referred on 

28 November, 2017. 
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