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Introduction and Problem Definition:
In the search for a home, home seekers can become inundated with information found online about a multitude of real estate opportunities. The number 
of criteria that factor into identifying the optimal home and deciding whether to rent or to buy is vast and overwhelming. Our team implemented the Cost 
of Buying/Renting Algorithm (COBRA) to help home-seekers process millions of data points to make an optimal decision on whether to rent or buy their 
future home. COBRA differentiates itself from other tools by combining user-friendly visualizations with statistically advanced back-end algorithms.

Approach and Algorithm

Understanding the Data Results and Evaluation

The user first interacts with COBRA through a graphical user 
interface (powered by JavaScript and HTML/CSS) hosted on 
our website.

Users input 
• Maximum monthly budget for housing
• Expected annual raise
• Years expected to live in home
• Cash assets for down payment or investment
• Desired zip code of home
• Number of bedrooms and bathrooms
• Desired square footage of home
• Desired range of years that home was built in

This tool provides a recommendation, therefore it is difficult 
to assess the accuracy of the tool definitively. There is no 
“right” answer to accompany the rent or buy question.

However, models and simulations, like COBRA, are well 
suited for addressing problems that do no have one right 
answer. 

To evaluate the effectiveness of COBRA’s algorithm, our 
team sampled 12 random homes from the dataset and 
asked 5 participants to make a traditional assessment on 
whether to rent or buy.

Data Acquisition  
• Kaggle (Zillow competition) download

o ~2.8 million data points
o Home features
o Home location
o Home price 

• Zillow (published data) download
o List of zip codes

o By city
o By neighborhood
o By county

o Median rental price 
o By square footage 
o By zip code
o By number of bedrooms

Data Cleaning
• Removed irrelevant columns
• Removed outliers
• Removed rows with missing values
• Used property tax to impute home price

COBRA employs 2,865,789 records (212 MB) of home value 
and home feature data from the Los Angeles area.

COBRA Output:
• Classifies each zip code as ”buy” (blue), ”rent” (green), 

or ”exclude” (grey - not affordable)
• Net value of buying/renting line plot for each zip code
• Average monthly cost of buying/renting a home line plot

Exploratory Analysis

The data provided in the form by the user is converted into 
input for a Python-based algorithm and is used to filter 
Zillow’s database of available home to match the user’s 
home preferences. The algorithm is summarized as follows:

• Initiates Python algorithm 
• Defines the user’s inputs as variables
• Computes the user’s expected monthly budget
• Retrieves the sale and rental value of homes
• Calculates the average monthly cost of buying and 

renting in each zip code
• Calculates the ROI of investing cash assets

• Calculates the net value of buying and renting

Approach and Algorithm 
(Cont’d)

Conclusion
Our team is confident in COBRA’s ability to support home 
seekers in making better financial decisions on whether or 
buy or rent a home based on personal preferences and 
Zillow’s extensive database of home value information.

COBRA enhances the user experience by employing various 
data visualizations, such as interactive maps, net value and 
monthly cost line plots, and color-coded rent or buy 
recommendations across multiple zip code to add depth and 
robustness to its assessment. 

COBRA’s algorithm differentiates itself from current tools by 
comparing investment returns to home value appreciation 
to predict net value and displays rent or buy 
recommendations across multiple zip codes.

COBRA successfully helps many people optimize and 
alleviate one of the most stressful decisions in life.
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We found that while there was some disagreement across 
sources, our COBRA results aligned closely with the desires 
of the participants and the results of similar tools. 

Our initial analysis indicates that there is great variability in 
home values across the Los Angeles area. 


