BCUSP 123 – FM&QR

DUE:  Monday, Dec. 10

This lab may be completed in pairs 

Lab #8 – Comparing short-term loans

Suppose you have an unexpected expense of $500.  Let’s consider some popular options for short-term loans.  

1. First, watch the you-tube video about “payday loans” found at: http://www.youtube.com/watch?v=exlvG-Dj_pQ.    Without doing any of the math, do you think this is a good deal?  What would make this an appealing way to get the $500 needed?  What would be the drawbacks?

2. In the state of Washington, payday loans are somewhat regulated.  (In the video, it indicated that that loan center had an annual interest rate of 497%!) In this state, the maximum annual interest rate is 390%.  Although these loans are not exactly exponential (because of loan fees and payment schedules), exponential equations provide a good model to approximate what this loan costs the borrower. 

a. Assuming most centers you go to in the state of WA will use the maximum interest rate, what would be the weekly interest rate if you were going to use a payday loan in the state of WA?  

b. What would be the exponential equation modeling the amount owed, P, as a function of time, t, in weeks if you used this loan center to get the $500?  

c. Find P(1), P(4), and P(12).  Interpret the meaning of these values in this scenario.  

d. Technically, you cannot use a particular center for more that 45 days in the state of Washington.  However, many people just move the balance from center to center letting the amount not paid add up for quite a long time.  Using your model, how much would you owe if you didn’t pay anything for an entire year?

3. Another alternative might be to take a cash advance on a credit card.   Look online at credit card that you might have or think is a good deal.  (For example, Discover has a special credit card for students: http://www.discovercard.com/apply/student/. ) You’ll usually need to scroll down to the bottom of Internet page and look for the “fine print” to find information on “rates and fees.”  

a. What is the annual interest rate for getting a cash advance from the credit card you investigated? What would be the equivalent weekly interest rate?

b. What would be the exponential equation modeling the amount owed, C, as a function of time, t, in weeks if you used this card to get the $500? 

c. Find C(1), C(4), and C(12).  Interpret the meaning of these values in this scenario.

d. Assuming you didn’t have to pay anything for an entire year (which usually isn’t true), how much would you owe to the credit card company if you didn’t pay anything for a year?

4. Finally, suppose you have a business minded friend who offers to lend you the money, but you must repay the money plus $3 for each week you have an outstanding debt with her. If you pay mid-week, the amount due will be prorated. 

a. What would be the equation modeling the amount owed, F, as a function of time t, in weeks if you took your friend up on this deal to get the $500? (Hint:  This function isn’t exponential; why?)

b. Find F(1), F(4), and F(12).  Interpret the meaning of these values in this scenario.

c. Assuming you didn’t pay anything for an entire year, how much would you owe your friend after one year?

5. Use Excel to create a table and graph that compares the above three scenarios for six months.  There should be one table and one graph.  Make sure to cut and paste both the table and the graph into your write-up. Looking at your table and graph, what is the best choice for borrowing this money?   Are any of them a great way to borrow money?  Explain your reasoning.

6. Let’s compare the two options that make the most sense, if you still really wanted to borrow the money.  Modify your Excel graph with just these two models on it.  Then, add a trend line for each of these two cases.  You will need to tell Excel if the trend line should be exponential or linear.  What are the trend-line equations Excel gives for these two scenarios?  How do the equations generated by Excel compare with the equations you found above?  How do you reconcile any differences between Excel’s equations and your equations, if there are any?  Please cut and paste your updated graph in your write up.

7. Using the two equations you found in #6, suppose you were not able to pay off the loan for your entire college career, e.g. 4 years.  How much would you owe with each scenario?  Now, what would be the best option?

8. Look back at to your answer for #1.  Do you still agree with your initial thoughts about payday loans?  Explain.

9. Why do you payday loans are so popular, even though mathematically they don’t make sense?  (We haven’t even considered the late fees!)  Ask around or look online to find a few reasons. Cite your sources!

