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Description of Work To Date: 
 

Overview 
 
The goal of this project is to incorporate Sentiment Analysis in MoreLife’s data analysis to 
provide in depth customer insights, allowing MoreLife to make decisions on and improve 
the service based on these insights. 
 

Background Research 
 

What is sentiment analysis? 
 
Sentiment Analysis is a natural language processing (NLP) technique used to determine the 
sentiment of data, i.e. whether the data is positive, negative or neutral. NLP is a branch of 
artificial intelligence concerning linguistics, more specifically how a computer understands, 
processes, and analyses large amount of natural language data. It has a vast amount of 
other use cases such as text classification, speech recognition, chat-bots and more, however 
the main focus for this project will be Sentiment Analysis. 
 

Customer Insights 
 
One of the main applications of Sentiment Analysis is for Customer Insights. A customer 
insight is an interpretation used by businesses to gain a deeper understanding of how their 
audience feels towards their product or business, allowing them to better understand their 
consumers needs and improve their product/service accordingly.  
 
Customer Insights can are similar to traditional market research methods, however there is 
a key difference between them. Market research gathers information about customers or 
markets, providing information about the needs of the market, the size, and key 
information about the businesses competitors and customers. The main deliverables 
involves statistics and knowledge, essentially describing what the market is and the 
customers it contains. Whilst customer insights also delivers statistics and knowledge about 
the market, the deliverables provide ways to make use of the data gathered in a way that 
helps the business to improve the product or service they supply. 
 
 
 



To summarise customer insights have a number of use cases within a business, such as: 
- Can help expand the marketing efforts by providing in-depth analysis of the 

consumers and the competition. 
- Gives an insights into how the customers are feelings towards your service, making it 

clearer the direction the company needs to go in to improve the service and best 
meet the customers needs. 

 

Sentiment Analysis and Customer Insights 
 
Customer Sentiment Analysis makes use of traditional sentiment analysis to detect 
customer emotions in relation to a company’s service or product. The data obtained form 
this analysis is crucial for customer support and maximising customer satisfaction. 
Furthermore, it can help enhance sales and marketing campaigns withing the company. 
 

Methods of gathering Customer Sentiment 
 

Social Media 
 
In the modern day, people use social media platforms like Twitter, Facebook and Instagram 
to express themselves and their opinions, making them incredibly useful for businesses to 
gather information from. By keeping track of customers comments and interactions with the 
business on these social media platforms, you can gain an insight into the customers 
emotions towards your product or service. Utilizing Artificial Intelligence through sentiment 
analysis makes this process significantly easier and much more efficient. Manually, it would 
be overwhelming to look through all of these social media sites to gain this information, so 
using AI to find relevant tweets or posts and then analysing the data to obtain its sentiment 
is an effective method for gathering customer sentiment. 
 

Reviews 
 
Another method to obtain customer sentiment is through reviews. Reviews are a great way 
to help you understand how customer feels about your product/service and whether they 
are likely to recommend it to others. They are usually structured as simple sentences or 
paragraphs, making them perfect for sentiment analysis. It is crucial that companys keep 
track of reviews as they play one of the most significant roles in the whether a customer 
buys/uses your product. 
 

Customer Feedback 
 This refers to feedback obtained directly from customers, for examples after a support 
conversation, or a survey that is sent out to customers. Similar to reviews, they are a great 
indication of how a customer is feeling towards your product/service and things you can do 
to improve it. 
 
 
 



Benefits of Sentiment Analysis for Customer Insights 
 

Customer Service 
- Beneficial for support conversations, where the business is dependant on a high 

level of customer satisfaction 
- Data received from various departments within the company can be compiled and 

made sense of as a whole instead of remaining disjointed and disorganised. 
- Sentiment Analysis can help identify unhappy customers by analysing coversations 

and feedback from a customer. A support team can then develop solutions based on 
customer trends and previous interactions. 

- Could be used in conjunction with a chatbot, which would allow for 24/7 customer 
service without the need to hire additional employees. 

 
 

Business 
- Gives a better understanding of customer emotions, which help you offer a better 

customer service experience. The feedback from customers will also help production 
tams upgrade the product/service based on the customers needs. 

- Helps to build the brands reputation by providing an overall view of how customers 
feel about your product/service. 

- Understand customer sentiments can enhance your products and services. Future 
developments and changes can be made based off these customer sentiments to 
help maximise customer satisfaction. 

 

Summary of Work 

 
So far, I have implemented the foundations of Sentiment Analysis and Data Visualisation 
that can be built upon in the future. To start with, I have implemented a Sentiment Analysis 
model, based on a machine learning model called BERT, that can determine the sentiment 
of any written text that is passed into it. From research, this is the most practical method 
that I have found at handling large corpus’, without compromising the accuracy of the 
model. 
 
I have also implemented some basic data cleaning techniques. It is important that the data 
inputted into the model is in its simplest form so that the model can produce the most 
accurate results possible, thus, I have removed things such as special characters, email 
addresses etc. to help achieve this. 
 
For visualisation of the data, I have implemented some simple data plotting techniques 
using pandas’ inbuilt plot function. This produces simple plots such as bar charts and pie 
charts to detail things such as the Sentiment Distribution in some text or the user rating 
distribution from a questionnaire. With the limited data I had access to this was the limit of 
what could be done, however a more ‘dashboard’ approach may be used in the future with 
a wider array of data. 
 



Furthermore, I have implemented a Twitter web scraping techniques that can get the 
tweets from a given twitter account and pass them through the model to get their 
sentiments. This could be useful when gathering customers opinions from social media in an 
attempt to create informative Customer Insights. 
 

Methods used 
 

Sentiment Analysis 
 
There are several different types of Sentiment Analysis that can be implemented, each 
providing a different aspect of analysis to a given text. 
 
Standard Sentiment Analysis 

- Detects the polarity of a given text (positive, negative, neutral). 
 
Fine-grained Sentiment Analysis 

- Focuses on the polarity of the text but adds more options for categories (Very 
Positive, Positive, Neutral, Negative, Very Negative). 

 
Emotion Detection 

- Detects emotions and feelings in text. 
 
Aspect Based Sentiment Analysis 

- Categorises the data by aspect and identifies the sentiment attributed to each one. 
This allows companies to distinguish between aspects of their company like 
customer service, product quality etc. 

 
Intent Detection 

- Focuses on the customers goals and intention behind a given statement. Useful for 
cases such as a chatbot to provide more accurate assistance. 

 
All of these methods provide varying insights to the sentiment of data, however for my use 
case I have decided to focus on Fine-grained Sentiment Analysis as a starting point. 
 
The method I have chosen to implement the Sentiment Analysis aspect of the the 
application is to utilize a BERT pretrained model. BERT, or Bidirectional encoder 
Representations from Transformers, is a paper presented by Google researchers, that 
showed state-of-the-art results in an array of NLP tasks, including Sentiment Analysis. BERT 
makes use of Transformer, which is an attention mechanism that learns contextual relations 
between words in a text. The key idea behind this is comes from Transformers bidirectional 
quality, meaning that it reads an entire sequence of words all at once, as opposed to from 
left-to-right or right-to-left as with a traditional directional model. This allows the model to 
learn the context of a word based on all of the words surrounding it, not just its preceding 
or succeeding words. 
 



The base case of BERT is an untrained model, that can be fine-tuned to complete a specific 
task, in our case sentiment analysis. The training of the model, whilst can provide excellent 
results if done correctly, requires a significant amount of data specific to your desired use 
case, which needs to be labelled so that the model can learn from it. The lack of labelled 
data available from MoreLife, in addition to the fact that training of the model takes a 
significant amount of time to produce accurate results, has resulted in me choosing to use a 
pretrained BERT model, specific to sentiment analysis. This model provides accuracy scores 
in the region of 85% - 95%, in addition to removing the extra time needed to train the 
model. Furthermore, it can be trained on with MoreLife specific data to produce more 
accurate results if necessary. 
 

Limitations 
 
Whilst BERT excels in many areas, there are a few limitations to be aware of whilst using the 
model. Firstly, as the model is so large, using it for production usage can be very 
computationally expensive, this is amplified if you are training the model yourself or fine-
tuning a pre-trained model. Another limitation that occurs specifically with pretrained 
models is bias from the model due to the training data not being selected and controlled 
yourself. This could potentially lead to a local minimum and therefore suboptimal solutions, 
however isn’t a major issue in most cases. 
 

Related Work 
 
Whilst researching, I found other potential methods of sentiment analysis that may wish to 
be considered, or used in in conjunction with the model described above for future work 
Firstly spaCy, a natural language processor built to work with python, allowing for deep data 
mining. It provides very easy usage with, built in pipeline components like “SpacyTextBlob”, 
which is a pipeline component that enables sentiment analysis using the standalone 
“TextBlob” library. However, I found that spaCy was limited in its customisability, making it 
less preferable than the BERT model described above. 
 
Another option is to use the base BERT model. This is the model that has no training in a 
specific area and is free to train on whatever data you choose. The advantage of this is that 
it can allow for more accurate results if trained on data very specific to your use case, 
however it has the big disadvantage of a large training time, as well as being resource 
intense whilst training. 
 

Data Pre-processing 

 
Pre-processing the data is an essential step to ensure the performance of the model is 
maximised. Firstly, I have created a simple function that cleans the data inputted. To start 
with, it removes any email addresses as these are irrelevant to the sentiment of text. 
Secondly, I have removed any URLs from the text as again these are irrelevant to the 
sentiment of text. I have then removed any html tags, with the help of BeautifulSoup which 
is a web scraping library for python. Finally, I have removed accented characters, special 
characters, and lowercased the entire text. All of these attributes are irrelevant to the 
sentiment of the text and will only hinder the performance of the model. 



 
Once the data is cleaned, I have tokenised the data, which is the process of replacing data 
with corresponding tokens, that allows for easier processing by the model. The tokenizer 
used is the one designed for the BERT Semantic Analysis model, so will maximise the 
performance of the model. 
 

Limitations 
 
As far as I know, all of the major attributes of text that would need to be cleaned have been 
removed in the data cleaning function, however there may be some specific cases that 
aren’t met. The model may benefit from lemmatization, which is the process of converting 
words to a meaningful base form, however I have not conducted tests to test this. 
 

Visualisation 
 
The current visualisation methods implemented are very basic, and all make use of pandas’ 
inbuilt plot function. This allows for the creation of simple plots such as bar chart, pie charts 
etc. Some examples can be seen below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 – Sentiment Distribution of Comments in a Database.     Fig.2 – Rating Distribution of Customers Experience 

 

Limitations 
 
The current implementation is very limited, and will most likely benefit from a package such 
as matplotlib to create more advanced plots with the data, with the potential to create 
more of a dashboard effect as opposed to an array of individual plots. 
 
 
 
 
 
 
 



Tools/Software Used 
 

Imports and Dependencies 
 

- Transformers: Used for tokenization and BERT model. Pip install transformers 
 
 

- BeautifulSoup: Used for data cleaning. Pip install beautifulsoup4 
 
 

- Torch: used for preparing data to be used with the model. Import torch 
 
 

- Pandas: used for handling the data and data visualisation. Import pandas 
 
 

- Tweepy: used for handling Twitter scraping 
 
 

- Unicodedata: used for data cleaning 
 

 

Twitter Developer API 
 
The twitter developer API is used to gain a developer account to allow access to tweets 
through the tweepy library. Steps on how to create this are detailed below. 
 

Step 1: 
Create a Twitter Developer account at https://developer.twitter.com/ 
 

Step 2: 
Once an account is created, go the “Project and Apps” tab and click Overview. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pip install transformers 

Pip install beautifulsoup4 

Pip install torch 

Pip install pandas 

Pip install tweepy 

https://developer.twitter.com/


 

Step 3: 
 
Create a new Project, and inside that project create a new app, the on screen instructions 
will guide you through this. 
 

Step 4: 
 
Once the app is created, click the key logo beside the app name. This will take you to the 
page seen below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Take note of all of the keys that are displayed on this page as they will be used in the code 
to gain access to tweets using tweepy. The relevant places to use them will be made clear in 
the code. 
 

Step 5: 
 
Some of the features required to get the most out of twitter scraping with tweepy require a 
higher access level. To do this go to https://developer.twitter.com/en/docs/twitter-
api/getting-started/about-twitter-api and apply for a higher access level, for this usage, the 
elevated access level is sufficient. 
 

https://developer.twitter.com/en/docs/twitter-api/getting-started/about-twitter-api
https://developer.twitter.com/en/docs/twitter-api/getting-started/about-twitter-api


Facebook Graph API 
 
The Facebook Graph API can be used to scrape data from Facebook, whether that be from 
your timeline or from a group (such as the MoreLife private Facebook group). This feature 
isn’t currently implemented in the code however necessary information to achieve this will 
be described below. 
 
 
 

Step 1: 
 
Firstly, begin with visiting the Facebook Graph Explorer and sign-in with your Facebook 
account. Here you will find an access token needed to make requests to the Graph API.  
https://developers.facebook.com/tools/explorer/ 
 
 
 
 
 
 
 
 
 
 

Step 2: 
 
By default, this token will expire after 2 hours. To get a token that never expires follow this 
link to create a Facebook developers account https://developers.facebook.com/apps. Once 
here, follow the wizard and create an app. 
 
Once an app is created, go to the app dashboard>settings>basic and click “Show App 
secret”. Once you have got this, your never expiring access token will be app ID|app secret. 
For example 12344546565|b7cxxxxxxxxxxxx. 
 

 
 
 
 

Step 3: 
 
Once these steps have been complete, you are setup to access the Facebook Graph Data. 
For the purpose of getting posts from the MoreLife Group, follow this documentation. 
https://developers.facebook.com/docs/groups-api/  
 

https://developers.facebook.com/apps
https://developers.facebook.com/docs/groups-api/


 

Future Work 
 
Based on the MoreLife data that I have been provided with, there is a lot of room for future 
work that would drastically enhance the results attainable with relation to Customer 
Insights and Natural Language Processing.  
 
To start with, whilst Sentiment Analysis is applicable to some of the data that has been 
provided, for example data entries such as “overall_experience_comments” and 
“helpdesk_comments” in the survery_responses file, a lot of the data is quantitative data, 
that only really benefits from automation through standard data science techniques as 
opposed to Sentiment Analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For example, as shown above, columns such as overall_experience, being a rating between 
1 and 5, already gives an insight as to the users feelings towards the service, so eliminates 
the need for further analysis through the sentiment analysis model. 
 
Whilst data like this can provide useful insights with general data science techniques, to fully 
take advantage of the capabilities of Sentiment Analysis more qualitative data is preferred. 
A good example of this would be a product review on amazon for example, where a 
customer would write an unstructured review of a couple of sentences to a few paragraphs 
describing their experience with the product and how they feel towards it. This data could 
then be thoroughly analysed by the Sentiment Analysis model to gain insights to the 
customers sentiment on various aspects of the business, for example customer service, 
product quality etc., which could lead to much more informative customer insights. To begin 
incorporating this type of data, more open ended questions could be asked in the 
questionnaires, allowing the customer to express themselves outside the confines of a yes 
or no answer or simply rating their experience with a score. 
 



Aside from Sentiment Analysis, there are other techniques that the data provided would 
benefit from. 
 
 
 
 
 
 
 
 
 
  
Looking at the snippet above from the “L1 Questionnaire Dataset” above, the dataset 
contains a large proportion of open ended questions like this. Performing Sentiment 
Analysis on this data would give describe the distribution of positive and negative 
comments, however it wouldn’t really answer the question that is proposed, to achieve this, 
a different NLP topic called Topic Modelling could be used. Topic Modelling is a Natural 
Language Processing technique that’s capable of analysing a document or database and 
clustering words of similar meaning together into one singular topic. 
 
This technique has numerous use cases. For example, it could automatically detect 
comments specific to an aspect of the business, and relay that comment to the appropriate 
teams, or detect urgent comments based on the words used within them and flag it to the 
appropriate team. 
 
The most interesting use case for Customer Insights however is to use it in conjunction with 
Sentiment Analysis. Imagine a large amount of reviews, each describing different aspects of 
the business with a variety of sentiments attributed to each one, using these two 
techniques in conjunction with each other would allow for firstly splitting the data into its 
separate topics, and then producing a sentiment distribution for each of these topics, an 
example of this can be seen below. 
 
 
 
 
 
 
 
 
 
 
 
 
As you can see, the data has been split into a variety of topics, a general sentiment 
distribution has been shown across all the data, and then a sentiment distribution for each 
topic has also been produced. This would give a much more in depth insight to the feelings 



customers have towards specific aspects of the company, and would allow for targeted 
responses to different areas depending on the results. 
 
Overall, I think implementation of these two techniques would greatly increase the range of 
insights available and thus improve the quality of the responses planned based on these 
insights. 
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