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1.1 Background Information: 
 
The Rent vs. Buy Calculator is a tool that helps individuals make informed decisions about 
whether to rent or buy a property. The calculator considers several factors, such as property 
prices, rental rates, mortgage interest rates, and investment returns, to determine the 

financial implications of renting versus buying a property over a specified period. 
 
 
 
By inputting various data points, such as the property value, down payment, loan term, and 

interest rate, the calculator generates an estimate of the monthly mortgage payment. 



Similarly, by inputting the monthly rent and expected rental growth rate, the calculator can 
estimate the total cost of renting over the same period. 
 
 

1.2 Objectives and Purpose of the Report: 
 
This report aims to provide a detailed analysis of the Rent vs. Buy Calculator, highlighting the 
mathematical concepts and methods used in the calculator, as well as the underlying 

assumptions and observations that control its operation. The report is intended to help users 
better understand the features of the calculator and provide a detailed breakdown of the 

calculator’s functionalities. 
 
 

1.3 Overview of the Calculator and its Features: 
 
The Rent vs. Buy Calculator is a comprehensive tool that allows users to compare the total 
costs of renting versus buying a property over a specified period. The calculator considers 

various factors such as property prices, rental rates, mortgage interest rates, and investment 
returns to generate results that help users make informed decisions.  

 
The calculator features present value calculations, future value calculations, compoun d 
interest calculations, and repayment calculations. These calculations provide a breakdown of 

the costs associated with renting versus buying a property. Users can adjust various 
parameters such as property prices, rental rates, mortgage interest rates, and investment 

returns to see how the results change. 
 

 

2.1 Observations and Assumptions: 
 
 
 

- Property prices, rental rates, and other variables remain constant: 
 
This assumption simplifies the calculation process and enables users to project future costs 
and benefits. However, it is important to note that real-world property markets may 
experience fluctuations, and actual property prices or rental rates may differ significantly 
from the projected values. Therefore, it is important for users to be aware of this limitation 
and consider possible deviations when interpreting the results.  
 
 
 
 
 

 
 



- The user's income and financial situation remain stable throughout the comparison 
period: 

 
This assumption is necessary to provide a consistent basis for comparing the costs of renting 
and buying. However, changes in the user's income or financial circumstances, such as job 
loss, promotion, or unexpected expenses, may affect their ability to afford rent or mortgage 
payments and should be considered when interpreting the calculator's results. Users should 
be aware of this limitation and be cautious when relying solely on the calculator's  
projections. 
 

- The user is responsible for all property-related expenses, such as maintenance, taxes, 
and insurance: 

 
This assumption ensures that the calculator provides a comprehensive comparison of the 
costs associated with renting and buying. However, it is essential for users to be aware that 
actual expenses may vary depending on factors such as property type, location, and local tax 

rates. Users should consider these factors when interpreting the calculator's results and 
adjust the input accordingly. 
 
 

- The mortgage interest rate and loan terms are fixed for the duration of the loan: 
 
This assumption simplifies the comparison between renting and buying by eliminating the 
potential impact of fluctuating interest rates on mortgage payments. However, users should 
be aware that adjustable-rate mortgages (ARMs) are also available, and interest rates may 
change over time, affecting the overall cost of homeownership. Therefore, users should 
consider these factors when interpreting the calculator's results and adjust the input 
accordingly. 
 
 

-  The user's savings and investments increase at a consistent rate: 

 
This assumption allows the calculator to project the future value of savings and investments 
over the comparison period, providing a basis for comparing the opportunity cost of 
investing versus buying a property. However, actual investment returns may vary due to 
market conditions, investment choices, and other factors, and users should be cautious 

when relying on projected investment growth rates. Therefore, users should consider these 
factors when interpreting the calculator's results and adjust the input accordingly.  
 
 
 
 
 
 
 



2.2 Mathematical concepts and techniques 
  
 

 Present Value (PV) calculations: 
 

The Rent vs. Buy Calculator uses present value calculations to estimate the current value of 
future cash flows, such as rental payments or mortgage payments. This accounts for the 
time value of money, allowing for an estimate comparison between the costs of renting and 
buying. 
 

The formula for present value is: 
 
PV = FV / (1 + r)^n 
 
Where PV is the present value, FV is the future value, r is the discount rate, and n is the 

number of periods. In the context of the Rent vs. Buy Calculator, the present value of rental 
payments or mortgage payments is estimated by discounting them back to their present 

value using an appropriate discount rate. 
 
For example, let's say you're considering renting a property for $1,500 per month over a 5-
year period. To compare this cost to the cost of buying a property, you need to estimate the 
present value of the rental payments. Assuming a discount rate of 5%, the present value of 

the rental payments would be: 
 
PV = $1,500 / (1 + 0.05)^60 = $76,865.31 
 
This means that the total cost of renting the property over 5 years is equivalent to the 
present value of $76,865.31. 

 

 

 Future Value (FV) calculations: 
 
The Rent vs. Buy Calculator uses future value calculations to estimate the value of a property 
or investment at a specific point in the future, considering compound interest and 

appreciation. 
 
The formula for future value is: 
 
FV = PV * (1 + r)^n 
 
Where FV is the future value, PV is the present value, r is the interest rate, and n is the 
number of periods. In the context of the Rent vs. Buy Calculator, future value calculations 
are used to estimate the value of a property or investment at the end of a specified period.  
 



For example, let's say you're considering buying a property for $500,000 and expect it to 
appreciate by 3% per year. Assuming a holding period of 10 years, the future value of the 
property would be: 
 
FV = $500,000 * (1 + 0.03)^10 = $671,128.59 
 
This means that if the property appreciates by 3% per year over 10 years, its value at the end 
of the holding period would be $671,128.59. 
 
 

 Compound Interest: 
 
The Rent vs. Buy Calculator uses compound interest to calculate the growth of an 
investment or the cost of a loan over time. Compound interest considers the interest earned 
on the principal, as well as the interest earned on the interest itself. 

 
The formula for compound interest is: 
 
A = P(1 + r/n)^(nt) 
 

Where A is the future value, P is the principal, r is the annual interest rate, n is the number 
of times interest is compounded per year, and t is the number of years. In the context of the 
Rent vs. Buy Calculator, compound interest is used to calculate the growth of investments or 
the cost of a mortgage loan over time. 
 
For example, let's say you're considering investing $10,000 at an annual interest rate of 6%, 
compounded monthly, for a period of 5 years. The future value of the investment would be:  

 
A = $10,000(1 + 0.06/12)^(12*5) = $13,382.16 
 

This means that if you invest $10,000 at 6% annual interest, compounded monthly, for 5 
years you will have $13,382.16 at the end of that term. 

 

2.3 Use of technology  
 
The Rent vs. Buy Calculator is built using various technologies to provide a user-friendly 
interface and robust functionality. These technologies include HTML, JavaScript, and CSS.  
 

1. HTML (Hypertext Markup Language) is used to structure the content of the calculator 
and create the layout of the interface. It provides the basic building blocks of the 
calculator, such as input fields, buttons, and text. 

 

2. JavaScript is used to add interactivity to the calculator, allowing users to input data, 
calculate results, and update the interface dynamically. It is also used to perform 
complex mathematical calculations such as present value and future value 
calculations. 



 
3. CSS (Cascading Style Sheets) is used to style the calculator and create a visually 

appealing interface. It is used to customize the appearance of the interface, including 
font styles, colours, and layout. 
 

4. The Rent vs. Buy Calculator was developed using Excel, a widely used spreadsheet 
software. Excel provides a flexible and user-friendly interface for building complex 
financial models and performing various calculations. The use of Excel in the 
development of the calculator allowed for the easy incorporation of various 
mathematical concepts and techniques, such as present value calculations, future 
value calculations, and compound interest. 
 

 

3.0 Developing a solution. 
 

3.1 Methodology and Approach: 
 
The Rent vs. Buy Calculator was developed using a systematic approach that involved design, 
planning, implementation, and testing. The design and planning stage involved identifying 
the requirements and goals of the calculator, defining the user interface and experience, and 
outlining the mathematical concepts and techniques to be used. The implementation stage 
involved using Excel spreadsheets to develop the calculator's functionality and integrating it 
with HTML, JavaScript, and CSS for the user interface. The testing stage involved validating 
the calculator's results and ensuring that it met the design requirements. 

 

 

3.2 Key Features and Functionality: 
 

The Rent vs. Buy Calculator provides users with a comprehensive comparison of the costs 
associated with renting versus buying a property over a specified period. The calculator's key 

features and functionalities include the calculation of monthly rent and mortgage payments, 
comparison of total costs of renting versus buying a property, and projection of investment 
growth and opportunity cost. By inputting various data points, such as property value, down 
payment, loan term, interest rate, and expected rental growth rate, the calculator generates 
an estimate of the monthly mortgage payment. 

 
 Similarly, by inputting the monthly rent, expected rental growth rate, and other investment-

related data points, the calculator can estimate the total cost of renting over the same 
period. The calculator also features present value and future value calculations, compound 
interest calculations, and repayment calculations, providing a breakdown of the costs 
associated with renting versus buying a property. 
 

 



4.0 Evaluation to Verify Results 
 

4.1 Improving the Model: 
 
To improve the Rent vs. Buy Calculator, several enhancements could be made to make it 

more versatile and adaptable to a wider range of user needs. These improvements could 
include: 
 
Incorporating adjustable-rate mortgages (ARMs) as an option for users, allowing for a more 
realistic comparison of renting vs. buying costs. 

Adding a sensitivity analysis to examine the impact of changes in key variables, such as 
property prices, rental rates, and interest rates, on the overall comparison results. This 
would enable users to see how sensitive the decision is to changes in different parameters 
and make more informed decisions. 
 
Providing a range of investment growth rates to reflect potential fluctuations in returns. This 
would account for the fact that investment returns may vary significantly from year to year 

and would provide a more realistic assessment of the long-term costs and benefits of renting 
vs. buying. 
 
By incorporating these enhancements, the Rent vs. Buy Calculator could become a more 
comprehensive and powerful tool for users to make informed decisions about renting vs. 

buying a property. 
 
 
 

4.2 Strengths and Limitations 
 

 Strengths of the Calculator: 
 

The Rent vs. Buy Calculator is a powerful tool that provides a comprehensive comparison of 
the costs associated with renting and buying a property. Some of the key strengths of the 
calculator include: 

 
• Customizable inputs: The calculator allows users to adjust various parameters such as 

property prices, rental rates, mortgage interest rates, and investment returns to see 
how the results change based on their individual circumstances.  

 

• Present and future value calculations: The calculator uses present and future value 
calculations to provide a fair comparison between renting and buying costs, adjusting 

for the time value of money. 
 

• Compound interest calculations: The calculator considers compound interest when 
projecting the value of investments and the cost of mortgage loans, providing a more 
accurate assessment of the total costs. 

 



• Repayment calculations: The calculator estimates the monthly mortgage payment 
and the * allocation of the payment towards principal and interest, giving users a 

clear understanding of how their payments is being applied. 
 

• Development for a user-friendly interface: The goal for the calculator is for it to be 
easy to use, with a clear and intuitive design that allows users to input data easily.  

 
 
 

 Limitations of the Calculator: 
 

• While the Rent vs. Buy Calculator is a powerful tool, it does have some limitations 
that users should be aware of. These limitations include: 

 
• Assumptions about future variables: The calculator makes assumptions about future 

variables such as rental rates, property values, and investment returns. While these 
assumptions are based on historical data, they may not reflect future trends 

accurately. 
 

• Fixed interest rates: The calculator assumes that mortgage interest rates are fixed for 
the duration of the loan, which may not be the case. 

 

• Simplified tax calculations: The calculator uses a simplified tax calculation that may 
not reflect the user's actual tax situation accurately. 

 

• No consideration for intangible factors: The calculator only considers the financial 

implications of renting versus buying and does not consider other intangible factors 
such as lifestyle preferences and emotional attachment to a property.  

 

 
 

 

Comparison to Other Rent vs. Buy Calculators: 
 
 
The Rent vs. Buy Calculator incorporates several mathematical concepts and techniques to 
compare the total costs of renting versus buying a property over a specified period. These 
concepts and techniques include present value (PV) calculations, future value (FV) 

calculations, compound interest, and repayment calculations. 
 
 
Other online calculators may offer more advanced features, such as the ability to include tax 
deductions, closing costs, and other expenses. These calculators may also provide more 
detailed reports with graphs and charts to illustrate the comparison between renting and 
buying costs. 

 



Despite its simplicity, the Rent vs. Buy Calculator still offers valuable insights into the 
financial implications of renting versus buying a property. It allows users to adjust various 
parameters such as property prices, rental rates, mortgage interest rates, and investment 
returns to see how the re 
 

5.1 Summary of the report: 
 
In summary, this report has provided a detailed analysis of the Rent vs. Buy Calculator, 
including its background information, objectives, and features. The report highlighted the 

mathematical concepts and techniques incorporated in the calculator, such as present value 
calculations, future value calculations, compound interest, and repayment calculations. The 

report also described the methodology and approach used to develop the calculator, as well 
as the key features and functionalities. Furthermore, the report evaluated the calculator's 
strengths and limitations, compared it to other rent vs. buy calculators, and suggested ways 
to improve the model. 
 

5.2 Final thoughts and recommendations: 
 
In conclusion, the Rent vs. Buy Calculator is a valuable tool for individuals considering 
whether to rent or buy a property. The calculator provides a comprehensive comparison of 

the costs associated with renting and buying, enabling users to make informed decisions 
based on their financial situation and goals. However, it is essential to note that the 
calculator's accuracy depends on the accuracy of the input data and the assumptions made. 
To improve the model, the calculator could incorporate adjustable-rate mortgages as an 
option for users, add a sensitivity analysis to examine the impact of changes in key variables, 

and provide a range of investment growth rates to reflect potential fluctuations in returns. 
Overall, the Rent vs. Buy Calculator is an effective tool for users to assess the financial 
implications of renting versus buying a property. 

 


