[bookmark: _h5jpm0ae8nu9]Rationale:
While it is better to save up to purchase something rather than borrowing money to purchase that same object, sometimes you just don't have a choice. Some purchases are just too important to wait for - you need the car to get to work, you need a place to live, and you often have to pay for an education. As such, there are times that you have to borrow money, paying a greater amount of money back in order to get that item you really need. There are entire industries built around this concept - car finances, credit cards, and mortgage companies all exist and thrive off of its customers borrowing money for that item they really need now. This assignment will explore different types of ways that you could borrow money to purchase a car to help you better understand the mathematics behind debt.
[bookmark: _tg62bumqoxq]Instructions:
Use the formulas for compound interest and amortizations to help you answer the questions below. As you work through the problems, try to spot the patterns that emerge. Thinking about the work you are doing as you are doing it will help you answer the discussion questions in the final step of this project.
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[bookmark: _37kzk7o28md4]
[bookmark: _uaeavih2xicp]Step 1: Finding a Car
Search on the internet for a car that you would like to purchase. This should be a car that you would actually be interested in purchasing, but it can otherwise be anything you want. Find the asking price for the vehicle. Make sure you include information about the car (make, model, year, color) and include a picture of the car. Note: Please do not submit personal information just to answer this assignment. There are lots of sites, such as CarMax, which will let you browse their offerings without giving them personal information.

[bookmark: _j6n6o4kbo4mi]Step 2: Finding a Loan
In this step, you will identify two different loan options for purchasing your vehicle. You are welcome to contact your current bank if you would like, but you are also welcome to use a website such as BankRate or NerdWallet to find your rates. When you decide on a loan, make sure that you pick two different lengths (a 48 and a 60, for instance). If the place you are getting your loan from doesn't specify a length, then you can select the length on your own. In addition, NerdWallet gives ranged of possible interest rates. Select an interest rate in the range.

[bookmark: _2cbedksxghra]Step 3: Repaying the Car Loan All at Once
Using the information you have gathered in the previous two steps, calculate the value of the loan at the end of your selected time period. Use the compound interest above. Often, people who purchase cars put some money down. Calculate a 10% down payment of the loan, and subtract this to find the principal of the loan.


[bookmark: _eh3mzzw6yrlc]Step 4: Repaying the Car through Amortization
Amortization is the process of paying off a loan by making regular payments. Unlike savings annuities, where the goal is to increase the base amount through repeated payments, the goal of amortization is to lower the base amount so that less interest is compounded at each step. For this step, you will amortize both car loans using the same criteria for the loans (interest rate, time, loan principal).

[bookmark: _er2dbkjk1u1p]Step 5: Comparison of Loan Types
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Variables and Formulas

Variable  |Symbol Explanation
|Amount (Final) The amount of money paid back at the end of a given loan
Principal P [The amount of money borrowed at the start of an investment
Interest The amount of money paid for the privilege of borrowing the principal
Interest Rate r |The percentage of the principal that is turned into interest on an annual basis

Time t |The time, measured in years, that the money is borrowed before being paid off
Compound Rate| 1 [The number of times per year that the interest is recalculated
Periodic g |The amount of money that is paid, typically monthly, on a regular basis into the
Payment loan
Model Formula
Model Formula

Final Amount A=P+1
Compound Interest A= P+ L)
|Amortization: Monthly Payment M=Px ﬁ

=(+2
Maximum Loan P=Mx
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Project 4: Buying a Car

NAME

Rationale:

While it s better to save up to purchase something rather than borrowing money to purchase that same
object, sometimes you just don't have a choice. Some purchases are just too important to wait for - you
need the car to get to work, you need a place tolive, and you often have to pay for an education. As
such, there are times that you have to borrow money, paying a greater amount of money back in order
to get that item you really need. There are entire industries built around this concept - car finances,
credit cards, and mortgage companies all exist and thrive off of its customers borrowing money for that
item they really need now. This assignment will explore different types of ways that you could borrow
money to purchase a car to help you better understand the mathematics behind debt.

Instructions:
Use the formulas for compound interest and amortizations to help you answer the questions below. As
You work through the problems, try to spot the patterns that emerge. Thinking about the work you are
doing as you are doing it will help you answer the discussion questions in the final step of this project.

Variables and Formulas

Variable Symbol | Explanation

Amount A | The amount of money paid back at the end of a given loan

principal P The amount of money borrowed at the start of an investment

Interest 1 The amount of money paid for the privilege of borrowing the
principal

Interest Rate ¥ The percentage of the principal that is turned into interest on an
annual basis

Time t | The time, measured in years, that the money is borrowed before
being paid off

Compound Rate | n | The number of times per year that the interest is recalculated

periodic M| The amount of money that is paid, typically monthly, on a regular

Payment basis into the loan

Model Formula
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Step 1: Finding a Car

Search on the internet for a car that you would like to purchase. This should be a car that you would
actually be interested in purchasing, but it can otherwise be anything you want. Find the asking price for
the vehicle. Make sure you include information about the car (make, mode, year, color) and include 2
picture of the car. Note: Please do not submit personal information just to answer this assignment.
There are lots of sites, such as CarMax, which will let you browse their offerings without giving them
personal information.

Step 2: Finding a Loan

In this step, you willidentify two different loan options for purchasing your vehicle. You are welcome to
contact your current bank, if you would ke, but you are also welcome to use 2 website such as
BankRate or NerdWallet to find your rates. When you decide on a loan, make sure that you pick two
different lengths (a 48 and a 60, for instance). If the place you are getting your loan from doesn't specify
alength, then you can select the length on your own. In addition, NerdWallet gives ranged of possible
interest rates. Select an interest rate in the range.

Step 3: Repaying the Car Loan All at Once
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Using the information you have gathered in the previous two steps, calculate the value of the loan at the
end of your selected time period. Use the compound interest formula above. Often, people who
purchase cars put some money down. Calculate a 10% down payment of the loan and subtract this to
find the principal of the loan.

1. What s the down payment for your car?
2. What is the amount you need to borrow to purchase your car?

3.1 you wait untilthe end of the loan period to pay off the first loan, how much money will you
have to pay back in order to pay for your car? How much interest will ou have to pay using this
loan?

4. 1f you wait until the end of the loan period to pay off the second loan, how much money will
Vou have to pay back inorder to pay for your car? How much interest willyou have to pay using.
this loan?

5. Compare the interest amounts you calculated for questions 3 and 4. What stands out to you
about these interest amounts?

6. How close was your prediction from Step 2 to the reality you found above? Be sure to include
any insights that you have gained from this process.

Step 4: Repaying the Car through Amortization

Amortization is the process of paying off a loan by making regular payments. Unlike savings annuities,
where the goal is to increase the base amount through repeated payments, the goal of amortization is
to lower the base amount so that less interest is compounded at each step. For this step, you will
amortize both car loans using the same criteria for the loans (interest rate, time, loan principal).

1. Find the monthly payment for the first loan. How much will you pay in total for the car? How.
much total will you pay in interest?

2. Find the monthly payment for the second loan. How much will you pay in total for the car? How
much total will you pay in interest?

3. How close was your prediction from Step 2 to the reality you found above? Be sure to include
any insights that you have gained from this process. Did amortization change the result of which
loan had a higher interest? What do you think this means?

4. Compare the interest for each loan from Steps 3 and 4. Why do you think the amortization has
such a lower amount of interest paid?

5. Houses are often ane of the most expensive loans that people take out. These loans are
typically done in 30 year or 15 year time periods, and are almost always amortized. Consider a
home that needs a $150,000 loan. If the loan charges 2.597% APR, compounded monthly, for 30
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Step 5: Comparison of Loan Types

After you answer the questions above, consider the following questions. You will post your answers to
these questions on the discussion board for this project.

1. What s the value of a compound interest loan? What considerations would you have about the
types of items you might purchase in this way?

2. What s the value of amortized loans? What considerations would you have about the types of
items you might purchase in this way?

3. What have you learned about borrowing money as 3 result of this assig.




