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Time Value of Money and Loan Analysis
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Below are a series of workshop problems relating to the time value of money and financial analysis. The answers are provided in a companion document. Instructional information on the topics covered in these questions is presented in other documents in this series.
1. 
Find the future value of $3,000 after 5 years at 10% interest.

a) At 15%.

2. 
Find the present value of $4,831.53 to be received in 5 years. The interest rate is 10%. 
a) 
To be received in 10 years.
3. 
Find the future value of an annual payment of $2,000 per year for 3 years at 10%.
4. 
Find the present value of annual payment of $2,000 per year for 3 years at 10%.
5. 
Find the annual payment of a $4,000 present value at 8% interest over 5 years.
6.
What is the unpaid balance of a loan with monthly payments of $500, 15% annual interest rate and 39 monthly payments remaining? 
a) What is the effective interest rate if the unpaid balance is $14,000?

7.
You want to borrow $6,474 from your credit union to finance your new car purchase. The loan has an interest rate of 12% and is repaid monthly over the next 4 years and 2 months. What is your monthly payment?
a) How much of your 10th payment is interest? 
b) How much of your 10th payment is principal?
c) After you have made 10 of the payments, how much accumulated interest have you paid?

d) After you have made 10 of the payments, what is your unpaid balance?
8. 
As the financial manager at a local auto dealership, you plan to sell a $10,000 loan written for 4 years of monthly payments at a 6% annual interest rate.  If the current market rate for loans of this type is 15%, what price do you expect to receive for the loan?
9. 
You can buy a set of attractive imitation leather suitcases for only $200 (includes a $10 shipping & handling fee). You can pay for the suitcases on an installment basis of only $50 per month for 4 months (free credit); or you can send in your payment with the order and the company will pay the $10 shipping cost (you send in $190). What is the effective cost of credit if you pay by installments?
10. You are interested in buying a new vehicle. A local dealership is advertising 6% financing on new car loans. You visit it and find the car of your dreams. After a long ordeal you determine that you can purchase the vehicle by paying the sticker price of $24,000 and finance the purchase at 6% over 48 months with no down payment; or you can get it for $20,000 cash to the dealer. What is the effective cost of credit from the dealership?
11. You need to borrow $80,000 to buy a new home. A local lender is quoting an annual rate of 9% for new 20 year mortgages. However, the lender requires that you pay 7-1/2 "points" for closing costs and loan origination fees. Assume you repay the loan in monthly installments over 20 years. What is the cost at closing, the monthly installments and the effective cost of credit if you assume that the: 
a) The points are paid at closing.
b) The points are amortized over the life of the loan.
12. Your bank will make your farm business a $30,000 loan to purchase some new equipment. Your loan is described by the bank as a 12% interest rate discount loan (the interest is deducted from the amount you receive). If the loan is to be repaid with one payment in one year, what is the actual interest rate on this loan?
13. Your incredibly friendly loan shark will lend you $20,000 via an add-on interest loan (the amount of interest for each year is computed by multiplying the interest rate by the original amount of the loan) with a quoted rate of 20% per year. The loan will have monthly payments for two years. What is the effective cost of the loan?
14. You have sold your boat to a friend for $5,000 down and $100 per month for the next 5 years. If you place all the proceeds in a savings account to earn a 9% annual rate compounded monthly for the next 5 years, how much will you have accumulated by the end of 5 years?
a) Assuming the 9% annual rate compounded monthly is also the interest rate you receive on the loan, what is the price you received for your boat at the date of sale?
b) What is the sale price if the interest rate is 12% compounded monthly? 
15. What is the unpaid balance of a loan which has 48 monthly payments of $300 each remaining? The contract annual interest rate is 12%, and the market rate is 15%. 
a) What is the current market value (the most a person would pay for the loan) of the loan above?
16. What is the current market value of a bond? This bond has a face value of $1,000, a 10% coupon rate (payments every 6 months), and 15 years to maturity. The market interest rate is 14%.
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