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You Borrowed 
at What Rate?! 

Steven J. Wilson 
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ColoMATYC 
March 2, 2012 

Payday Loan 

A Whopper of an APR Basics of Loan Interest 

• Simple Interest Formula:  I = PRT 
 

• Compounding is just simple interest where the principal 
includes previously earned interest 
 

• Loans generally avoid compounding because payments are 
sufficient to cover previously earned interest 
 

• Computational method affected by single or multiple 
payments, of equal or different amounts. 

Defining the APR 

 

• For a single payment: 
 
 

• I = total finance charges (interest plus fees) 

• P = actual proceeds (available to borrower)  

• T = true time (based on 365-day year) 
 
  

Payday Loan 
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A Student’s Experience  
(from fall 2005) 

• In 1994, I received a car loan from [Lender A] as a 
first-time buyer. The interest rate was 12.5%. Right 
now, I have an auto loan with [Lender B] and my 
interest rate is 23.45%. I have used [Lender C] in 
Missouri to take out what they call "signature loans,” 
which are, in essence, payday loans, and their yearly 
interest rate is 260%. I have a Perkins loan for my 
college education ... and the interest rate on that is 
5%. 

• Back in 1994, 12.5% was a decent rate for a car loan. 
These new 1.9% rates were unheard of. It was by no 
means a great rate, but average. I had no credit, 
which went against me, but I was a first time buyer 
with about 10% down, so that helped. Now, my 
credit sucks. I could not get financed for a newer 
used automobile with my credit. I finally found 
someone to finance me, but I had 24% to put as a 
down payment, and I had to accept the outrageous 
interest rate. My credit was the main reason for such 
a high rate. I am a risk to them, so in return for taking 
that risk, they charge an arm and a leg in interest. 
(Good news is I can refinance and get a lower 
interest rate after a year of steady payments.) 

  
• [Lender C] charges so much because they can. 

People who are desperately in need of quick cash to 
pay an unexpected bill, or to make their rent or 
utilities, call upon the services of companies like 
these. To borrow $100 for one month, you will have 
to pay back $130. However, most people don't 
borrow such a small amount. For every $100 that is 
borrowed, it is a $30 monthly fee. You can choose to 
pay it off right away, but most people don't have an 
extra $130 the next month, so they let the payment 
plan take its course. The plan is for one year.  So, at 
the end of the year, you have paid back $360, when 
you only borrowed $100 to begin with. They don't do 
credit checks, so they are also taking a huge risk 
when loaning money.  

  
• I have found that once I borrow money to make the bills 

or to get caught up, I have to take another one out the 
following month to pay the payment on the first one. It 
goes on like this until I have borrowed my limit. Usually, I 
use tax refunds or lower interest student loans to pay 
them off eventually. I try not to let them extend through 
the entire year. It is a handy loan if you are desperate, 
but it becomes a hole you can't dig yourself out of. 
Government officials in Missouri are trying to regulate 
the amount of interest these payday loan places are 
allowed to charge, but this place calls its loans "signature 
loans," so even if that law passes, it will be exempt. My 
findings: Credit, government, loan type, income of 
applicant, and economy all play a role in the rate of 
interest that is paid on a loan. 

 

The Student’s Experience 

 

 

• $100 borrowed 

• $30 interest 

• 1 month 
 

•                           360%, not 260% 

Convenience (Late) Fee 
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Effective Rate of a Late Fee 

 

 

• $107.87 principal 

• $118.46 if late 

• 2 weeks 
 
 
 

Periodic Payments and the APR 

 

 

 
 

• A = future value  (A < 0 for loan balance) 

• P = present value 

• M = periodic payment  (M < 0 for loan) 

• i = periodic interest rate  (decimal form) 

• N = number of periods 

 

Periodic Payments and the APR 

• Or use a TVM application: 
(APPS, Finance, TVM Solver) 
 

• N = number of periods 

• I% = interest rate / year 

• PV = original balance 

• PMT = periodic payment 

• FV = future value (usually 0 for a loan)  

• P/Y = periods per year  

Buy Here Pay Here 

Buy Here Pay Here 

• N = 234 

• I% = ??? 

• PV = 12495 (12995 minus 500 down) 

• PMT = – 88.74 

• FV = 0 

• P/Y = 52 

• Result ....  I% = 24.80 %  (it doesn’t check!) 

Edmunds 2007 Kia Rondo Prices 
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Buy Here Pay Here 

• N = 234 

• I% = ??? 

• PV = 9860 (10360 minus 500 down) 

• PMT = – 88.74 

• FV = 0 

• P/Y = 52 

• Result ....  I% = 35.46 % 

Rent-to-Own 

Rent-to-Own 

• N = 91 

• I% = ??? 

• PV = 999.99 

• PMT = – 19.99 

• FV = 0 

• P/Y = 52 

• Result ....  I% = 76.37 % 

Rent-to-Own 

Rent-to-Own 

• N = 91 

• I% = ??? 

• PV = 719.99  (not 999.99) 

• PMT = – 19.99 

• FV = 0 

• P/Y = 52 

• Result ....  I% = 128.79 % 
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A School Trumpet Trumpet:  How Long? 

• N = ??? 

• I% = 15 

• PV = 598.03 

• PMT =  – 25 

• FV = 0 

• P/Y = 12 

• Result ....  N = 28.60 periods 

Trumpet:  Last Payment? 

• N = 29 

• I% = 15 

• PV = 598.03 

• PMT = – 25.00 

• FV = ??? 

• P/Y = 12 

• Result ....  FV = $ 9.99  (overpaid) 
so last payment is 25.00 – 9.99 = $ 15.01 

Trumpet:  The Other Option 

Trumpet:  Effective Rate? 

• N = 29 

• I% = ??? 

• PV = 448.52  (25% off of 598.03) 

• PMT = – 25.00 

• FV = 10.03  (25.00 – 14.97 last payment) 

• P/Y = 12 

• Result ....  I% = 41.71% 

0% APR ??? 
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from Yahoo! Autos 

Cash vs. Credit 

• Cash Price: 

• 39615 – 13000 = $26615 
 

• Credit Price: 

• Monthly payments of 39615 / 72 = $550.21 

$13,000 off   OR   0% APR 

• N = 72 

• I% = ??? 

• PV = 26615  (39615 – 13000 off) 

• PMT = – 550.21  (39615 / 72) 

• FV = 0 

• P/Y = 12 

• Result ....  I% = 14.13 % 

Auto Leasing Auto Leasing 

** Monthly payment includes $595 acquisition fee. $17,555 MSRP plus $795 

destination. Payment based on capitalized cost of $18,045 after $400 Mazda 

customer lease support. Dealer participation required. Total payments of 

$8,159. Tax, license, title, fees, options and insurance extra. Not all lessees 

qualify for $0 down payment and lowest payment through participating lender. 

Payments vary based on residency and other factors. Lessee responsible for 

excess wear and mileage over 42,000 at $0.15/mile. Lease end purchase 

option is $11,194 plus tax or at price negotiated at signing. Take new retail 

delivery from dealer stock by 2/28/2011. See participating dealer for 

qualifications. Excludes MAZDASPEED3.  
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Auto Leasing 

• N = 42 

• I% = ??? 

• PV = 18045 

• PMT = – 199 

• FV = – 11194 

• P/Y = 12 

• Result ....  I% = 2.92 % 

• ... usually, leases are done BEGIN mode  

 

From Yahoo! Autos 

Auto Leasing 

• N = 42 

• I% = ??? 

• PV = 16705 (not 18045) 

• PMT = – 199 

• FV = – 11194 

• P/Y = 12 

• Result ....  I% = 5.77 % 

 

Edmunds 2008 Mazda 3i Sport Price Auto Leasing 

• N = 42 

• I% = ??? 

• PV = 16705 (not 18045) 

• PMT = – 199 

• FV = – 9965 (not 11194) 

• P/Y = 12 

• Result ....  I% = 3.43 % 
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For more information on leasing 

First America Credit  -- How Long? 

• N = ??? 

• I% = 240  (20% per month) 

• PV = 550  (500 plus 10% cash advance fee) 

• PMT = – 75.00 

• FV = 0 

• P/Y = 26 

• Result ....  N = 12.80 periods (about 6 months) 

First America Credit – Last Payment? 

• N = 13 

• I% = 240  (20% per month) 

• PV = 550 

• PMT = – 75.00 

• FV = ??? 

• P/Y = 26 

• Result ....  FV = 14.71 
so last payment is 75.00 – 14.71 = $ 60.29 

First America Credit – APR? 

• N = 13 

• I% = ??? 

• PV = 500  (without the cash advance fee) 

• PMT = – 75.00 

• FV = 14.71 

• P/Y = 26 

• Result ....  I% = 288.56% 

Student Loans 

 

 

 

 

 

 

• Amount disbursed:  10200 – fee = 10200 – 200 = 10000 

• Interest Payment Amount:  I = PRT = 10200 x 0.0575 x 1/12 = 48.88 

• Interest paid during school:  48.88 x 54 = 2639.52 

• Monthly payment:  N 180, I% 5.75, PV 10200, FV 0:   PMT 84.71 

• Final balance:  N 180, I% 5.75, PV 10200, PMT -84.71:  FV 2.33 

• Total paid:  180 x 84.71 – 2.33 + 2639.52 = 17884.99 

• Finance charge = 17884.99 – 10200 = 7684.99  (omits prepaid charge) 
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Student Loan Effective Rate 
(In-school Interest Paid) 

• Equations: 

 

 

• or Internal Rate of Return: 
     irr(10000,{-48.88,-84.71},{54,180}) x 12 
 

• x = 0.0597,  y = 10055.50 

• Result ….   5.97% 

Student Loans 

 

 

 

 

 

 

• Amount disbursed:  10200 – fee = 10200 – 200 = 10000 

• Principal at start of repayment:  10200 + 2639.52 = 12839.52 

• Monthly payment:  N 180, I% 5.75, PV 12839.52, FV 0:   PMT 106.62 

• Final balance:  N 180, I% 5.75, PV 12839.52, PMT -106.65:  FV 8.35 

• Total paid:  180 x 106.65 = 19197.00    (8.35 credit ignored) 

• Finance charge = 19197.00 – 10000 = 9197.00  (includes prepaid charge) 

Student Loan 
(In-school Interest Deferred) 

• Equations: 

 

 

• or Internal Rate of Return: 
     irr(10000,{0,-106.65},{54,180}) x 12 
 

• x = 0.0568, y = 12903.20 

• Result ….  5.68%   (less than 5.75% quoted!) 

• Deferred interest was simple interest! 

Thank You! 

• For copies of the slides, see: 
http://www.milefoot.com/about/presentations/APR.pdf  
 

• Contact information: 
Steven J. Wilson, Professor of Mathematics 
College:  Johnson County Community College 
Email:  swilson@jccc.edu  
Phone:  913-469-8500, ext. 3784 
Web:  www.milefoot.com  
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