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Chapter-1    Introduction 

 
1.1 About the Company 

 

 

 
Figure 1.1 – Stella Stays logo 

 

 

I am doing my PS-II internship at Stella Stays, Dubai. It is a hospitality brand which was 

founded in 2019. The CEO of the company is Mr. Mohannad Zikra, who is also one of the four 

co-founders. The company provides vacation rentals for short- and long-term stays. Currently 

they have properties in three locations, Dubai, Montreal, and Manama. The company was 

initially started in Montreal, Canada by the four co-founders. Then they decided to move to 

Dubai as the opportunity for growth here is massive. They started as a startup company and 

have been successful in establishing the brand as a leading high-quality enterprise in the 

hospitality sector. Their main office is also located here in Dubai where they have the greatest 

number of properties. They have various types of properties including villas, penthouses, and 

apartments available for renting. They also provide unfurnished apartments under the brand 

Ustella.  

 

The company’s motto is Redefining Hospitality, and they certainly have been doing that. Since 

the start, the company has been growing immensely. They have over 250 properties in Dubai, 

13 properties in Montreal and 4 properties in Bahrain which they have just recently launched. 

The focus of the company is always on quality of the stay and the guests’ experience. Whenever 

they acquire a property they do all the interior designing themselves and have a dedicated team 

for guest experience. The brand is becoming more and more popular every day and giving 

competition to other hospitality brands in the sector.  

 

Working at the company has been wonderful for me so far. All the employees are very helpful 

and welcoming. They have a lot of teams including sales, design, marketing, product and tech, 

guest experience, and growth and development. It is always a fun environment in the office, 

and everyone is cheerful. The main goal right now is to expand and launch properties in 

different locations and regions. The most recent launch was in Manama, Bahrain which has 

been getting very good response from the guests.  
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1.2 Software and Platforms Used 

 

 
I used the python programming language for all the projects as it is the most popular language 

for building machine learning models. It is very easy to understand and use as its syntax is very 

human readable and implementation is fairly simple. Machine learning models can easily be 

built using python because it has various open-source libraries which provide functions and 

implementations of a wide variety of machine learning techniques. I learned python on my own 

by doing projects in college, as we were taught other languages like Java and C in our college 

courses.  

 

The development environment I use is the JetBrains PyCharm IDE. It is a great platform for 

developing projects because of its huge application features. Just using one platform you can 

create a virtual environment; access the command line and all the specific libraries you need 

for your project. 

 

 
Figure 1.2 – PyCharm logo 

 

 

For managing the datasets, I use Excel, which is a pretty standard software for data handling. 

A lot of feature engineering can be done using it, and from PyCharm you can directly export 

your results in the xlsx format which is very helpful.  

 

For project management, updates and OKRs ( Objectives and Key Results ) the company uses 

ClickUp,  which is easy to use and manage. You can create tasks, deadlines, goals and be 

updated with what is going on in the other teams for the project. 

 

 
Figure 1.3 – Clickup logo 
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I have also used Google Cloud Services for various APIs, including the Vision API and the 

AutoML API for OCR ID verification and also the GMAIL API for sending automated emails. 

 

 
Figure 1.4 – Google Cloud logo 

 

 

Selenium framework was used for web scrapping and other automation processes. 

 

 
Figure 1.5 – Selenium logo 
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Chapter-2    Projects 

 

 
As I mentioned above, I have been assigned five different projects to work on individually. 

The pricing model, sentiment analysis, the OCR model, the dynamic room allocation algorithm 

and automation of sending emails. In this section, I will explain in detail about the research I 

have done and the progress I have made in each of the projects. 

 

 

2.1 Pricing Model 

 

 
So, the first project I got assigned was the pricing model. So currently for all the units the base 

price has been manually calculated and is changed by the sales team when the get an enquiry 

about a unit. The goal for this model is to predict the base prices for each unit based on certain 

factors. I started my research by looking at the prices of our competitors to see the trend of 

prices for units in different locations across Dubai. The most important thing was to decide the 

factors which will be used. By further research the factors I found were as follows: 

Availability of units, our competitors’ prices, season, festivals, discounts, location, amenities, 

internal expenses, target revenue,  travel trends and restrictions, and length of stay. Out of these 

in my opinion the most important factors are our competitors’ prices as we need to keep up 

with what they have to offer, in locations where there are no units available from the 

competitors we have a monopoly, so we can increase the prices. The next factor is season. The 

peak season for vacations in Dubai are the months from October to February, so we need to 

maintain the prices and hike them as per the season. We also need to meet a certain target 

revenue every month which is set by the sales team, so to make it easier for them, the base 

prices can be set according to the occupancy rate of the unit. 

 

The datasets I was provided with included all the reservations which have been made till now, 

the daily base prices for each unit and the monthly target revenues. So first I had to feature 

engineering to get the dataset ready for putting it in a machine learning model. I made a test 

model for a single unit using a linear regression model. So firstly, I considered the daily base 

prices and used multipliers to get a final base price from the start of 2021 till October. I found 

out all the public holidays in UAE and created four categories, weekday, weekend, weekday 

plus holiday and weekend plus holiday, and set multipliers for them. Then I looked at the 

festivals which happen throughout the year and created multipliers for them. This way I got the 

final base prices. Other input factors I took into account were - a binary classifier for if the unit 

was on a night or not; the average price paid by the guests on a nightly basis for the previous 

bookings; and finally, I included the nationalities of the guests.  
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Figure 2.1 – Linear regression 

 

 

 

 

To implement this model, I used the sklearn python library which provides you with various 

machine learning techniques. I went ahead with the linear regression model as we do not have 

any complex variables and a linear equation can be formed easily. I split the dataset into test 

and train by using preprocessing function included in the sklearn library.  

 

Further we will try to implement this model for all the properties and include more features 

like availability and location. 



12 

 

2.2 Sentiment Analysis of Reviews 

 

 
After finishing with the test pricing model, the next project was to analyze the reviews we get 

and find out how the units are performing. So, I started my work by scraping the reviews from 

Airbnb by using the selenium library. This library is widely used for getting data from online 

platforms. It works by implementing a web driver of your choice, in my case I used the Google 

Chrome driver. Then you access a website, and using various functions get the data you need 

directly form the website and save it. Around 500 reviews were available on Airbnb which 

used as a test dataset. Now to train the model, I found a dataset on Kaggle, which had around 

40,000 reviews of different hotels across Europe. First I had to assign each review a score and 

class. 

 

The project area for this project is Natural Language Processing where you manipulate and 

analyze texts to obtain certain scores based on sentiments. I used the NLTK python library for 

this project as it has various applications. Using this library, you can process the data as per 

your requirements and score them. Firstly, I had to clean the data which means to get rid of less 

useful words, punctuation marks, non-alpha characters and stemming the words. This library 

has a list of stop words like a, an, the, we which are not useful while scoring reviews, so I 

removed them. Then I removed all the punctuations and digits and finally I stemmed all the 

words which means that words like eating, eaten and eats will change to eat.  

 

 
Figure 2.2 – NLP steps 

 

After the reviews were ready I had to assign them scores which was done by the VADER 

sentiment intensity analyzer function available in the NLTK library. VADER stands for 

Valence Aware Dictionary for Sentiment. The VADER analyzer has a lexicon of words along 

with sentiment scores for each of them which were manually calculated. So, when you pass the 

review to the SentimentIntensityAnalyzer() function, it scores the review based on this lexicon 

and gives 4 different scores, positive, negative, neutral, and compound. After getting the scores, 

I assigned a class to each review based on the compound scores, so if the score was greater 

than 0.2 it was positive, if it was between -0.2 and 0.2 then it was neutral, and if it was less 

than -0.2 then it was negative. After assigning the scores to the train and test datasets, I decided 

to implement a tensorflow model to directly predict if a review is positive or negative. I used a 
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keras sequential model which is basically a neural network for prediction. This model only 

takes numerical values as input so first I had to process the review to convert them into arrays 

of numbers which I did using the preprocessing functions available in the tensorflow library. I 

tokenized all the words and made padded sequences to use them as input for the model. The 

model had one hidden layer consisting of 8 nodes and an output layer using the sigmoid 

function as our output is a single variable. Currently there are some minor issues that need to 

be fixed for increasing the accuracy of the model. 

 

After the testing is done, we deploy the model on our server. It will be able to scrape the reviews 

weekly from the websites and assign them scores. 

 

 

 

 

 

 
Figure 2.3 – Neural Network with eight nodes in two layers 
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2.3 OCR Model for ID Verification 

 

 
The third project was for the automation for the verification of the IDs the guests send us. 

Currently the guest experience checks all the IDs manually to see if they are valid and legit. 

This task can be automated easily and will take a lot of load off of the GE team.  

 

At first after doing some research and found the Pytesseract library which is an optical character 

recognition library, which basically means reading text from images. Using this library, we can 

input images and get the detailed text we need to verify the validity of the IDs. I tried to 

implement it, but the results were not that great. So, after doing some more research, I came 

across the Google Vision API, which offers pre-trained machine learning models for image 

annotations and manipulations. This API gave way better results and is easy to use, only 

downside is that it requires a monthly subscription to use through the Google Cloud Services.  

 

 

 
Figure 2.4 – OCR steps 
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Building an OCR model from ground up is very difficult as it requires high accuracy, and no 

mistakes can be made as the documents are official passports which cannot be interpreted 

wrongly. 

 

So, for that reason we decided to look for third party OCR providers who provide SDKs for 

android and iOS. I did a lot of research and found some accurate and useful companies, the 

best out of them was Microblink who were providing what we needed. I had a meeting with 

them and discussed all the details and what will our requirements be. But we couldn’t go ahead 

with them as they were not matching our feasibility. 

 

After that I found out about the AutoML API provided by Google Cloud, it has pre-trained 

machine learning models for image annotation and manipulation. You can easily upload your 

dataset consisting of images of your IDs including passports and train the model and then get 

output based on your needs. In our case, we just needed details like name, age, passport number 

and address of the guest. We do not have enough data images to train the model for high 

accuracy, but it is a viable option to use. 

 

 

 

 

 

 

 

 
Figure 2.5 – AutoML API steps 
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2.4 Dynamic Room Allocation Algorithm 

 

 
The fourth project was for developing an algorithm for room allocation. With this project we 

wanted to create a hotel-like listing of our units. We are launching a new building in the Marina 

and a lot of rooms on the same floor are similar in terms of interiors, size, and amenities. So, 

like when you book a hotel room you do not get the room number you’ll be staying in, you get 

the room number when you physically reach the hotel, so like that we wanted to create a single 

listing for the similar units and then assign the room number to the guest one or two days in 

advance from their check-in date. 

I worked with Ali, our product specialist to come up with the logic for the algorithm. We did 

some research and came across the minimum slack concept. Now for the algorithm our priority 

was to minimize the gaps between two bookings to put them in the same room and also to 

maintain full occupancy rate at one unit rather than two units running at half occupancy rate as 

it helps in the maintenance and checking of units. 

The logic which we developed first was that when a new booking comes in we will find the 

gap between that booking and all the previous bookings and with whichever booking the gap 

would be minimum the booking will be paired with it and inserted in the respective room. If 

two bookings have the same minimum slack then we took the top to bottom approach. 

 

 

We took the following bookings coming in order and got this result shown in the image  

 

 

Figure 2.6 – Input test bookings 
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Figure 2.7 – Output for minimum slack logic algorithm 

 

After developing this logic, I worked some more on it and came up with another logic. This 

logic is based on clustering. 

According to this logic whenever a new booking comes all the previous are taken out of the 

calendar and a cluster is formed using the overlapping bookings. By overlapping bookings, I 

mean all the bookings that have a common date on which the units are booked starting with the 

highest LOS booking. Then after the cluster is made it is put in the calendar in the rooms and 

then all the rest of the bookings are taken into account. We find the minimum slack of all the 

bookings and then start attaching them to the cluster in ascending order. At the end of this you 

get the following result on the same input data as above. 

 

 

 

Figure 2.8 – Output for clustering logic algorithm 
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2.5 Automation for Sending Emails 

 

 
The last and latest project that I have been working on is for the automation of emails. This 

project is important as it will make this tedious task automated and easy for the GE team as 

they won’t have to manually write an email for every check-in. So, for example if a guest 

checks in to a villa at The Palm Jumeirah, we need to fill in the DTCM ( Department of Tourism 

and Commerce Marketing ) form and guest details and send an email to Nakheel. This is a 

lengthy process and can be automated easily. The form filling also has to be automated but it 

very complex and we are figuring out the email part first.  

 

So, for this I tried using the Selenium library which we have previously used for web scrapping 

reviews. This library can be used for multiple web automation needs. First I used the chrome 

web driver to access Gmail, but it didn’t work as Google has halted automated processes from 

logging into human accounts.  

 

So, I did some research and found the Gmail API available on Google Cloud Services. Using 

this API, we can easily send emails with attachments directly from the server. 

 

This is the last project for my internship, and I have tested it out on the cloud console.  

 

 

  



19 

 

2.4 Other Tasks 

 

 
While working in the office, sometimes we are required to help with various other tasks which 

are as follows: 

 

So, for the release of the new version of the company’s website, they needed us to do product 

testing of the website which includes coming up with test cases and finding out bugs and errors 

in the websites’ flow. So, we helped with that and found some errors while testing every feature 

available on the website. 

 

Another task I got was by the accounts department, they needed information about units in 

Dubai. Specifically, the number of nights a unit was booked in every month since January 

2021. So, I used the reservations dataset which I was provided with for the pricing model and 

developed an algorithm to calculate the number of nights booked based on the check in and 

check out dates. 

 

The last work I have left is to write the documentation for all the projects that I have worked 

on and hand over the files to the company which will be completed by the end of this week. 
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Chapter-3    Conclusion and Future Scope 

 
3.1 Conclusion 

 

 
In conclusion, this internship has been very useful since the beginning. I am starting to 

understand how a business organization works and have improved my skills a lot. I have been 

working on different projects and a lot of work has been done. In the pricing model, a test 

model for a single property has been created which is giving decent results. The sentiment 

analysis test model is complete and has been giving good results with decent accuracy. For the 

OCR project, we couldn’t find a third-party software feasible for us, so we went ahead with 

Google Cloud APIs, we just need more data images to train the model according to our needs 

and then get results. There has been a slight delay in the launch of our new building for which 

I was developing the room allocation algorithm, I made the test script, and it just needs to be 

tested for improving and error checking. And for the last project, it is pretty simple to 

implement and will be complete by the end of this week. 

 

My experience working here has been amazing and productive. All our colleagues are very 

helpful and give the right guidance whenever required. The most important things which I have 

learnt are time management and how to be self-motivated. I still need to improve my technical 

and social skills further which I am certain will happen. 
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3.2 Future Scope 

 

 
The goal for the pricing model was to automate the process of estimating the daily base prices 

of all properties based on various factors. Till now we have got a good measurement and 

understanding of how to go ahead. The test model is working fine, and it will be expanded to 

all the properties. For increasing the accuracy more factors will be included like the location, 

availability, and occupancy rate.  

 

The sentiment analysis model is already in the test phase and when it will be accurate enough 

to function, it will be deployed on the server from where it will be able to get the reviews 

weekly and then classify and store them for analysis.  

 

For the OCR model we are going ahead with the Google Cloud APIs as they also have a 

AutoML toolkit which has integrations with mobile applications. It just needs to be trained 

properly. 

 

The dynamic room allocation algorithm is also in the testing phase, it needs to be given 

different inputs to check if it is working properly and make it error free. 

 

The automation of emails is fairly easy now as we can use the Gmail API.  
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