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Chapter 1


Simple interest and compound interest


1.1. Introduction.


1.2. Solved exercises on simple interest.


1.3. Solved exercises on compound interest.


1.4. Suggested exercises on simple and compound interest with answers.





1.1. Introduction


Simple interest and compound interest are financial rules or formulas that allow calculating the change in the value of money from today to a future date. By using these formulas, we know the equivalent value of money in two different time periods. The key difference between these two formulas is given by the assumption of interest reinvestment.


With simple interest, it is assumed that interests are withdrawn on every payment date, so the increase in the value of money depends on the amount initially invested and the duration. However, with compound interest, it is assumed that interests are accrued through the time period, that is, that every payment of interests is reinvested and added to the principal, so the increase in the value of money depends both on the amount initially invested and the interests accrued through time. This assumption of interest reinvestment implies that, for durations shorter than a year, simple interest makes money grow faster than compound interest, while, for durations longer than a year, it will be the opposite, as compound interest includes interest reinvestment in the formula and money increases exponentially through time.


The one-year period is the only moment when simple interest and compound interest are the same, which will allow defining equivalences between simple interest and compound interest formulas, as we will see in the next unit. Close attention should be paid to ensure that interest rates and interest payments refer to the same time period. For example, using days should imply using daily interest rates, while using months should imply using monthly interest rates.


On the one hand, the use of simple interest will be key to understand the most common financial transactions that will be studied later, such as bank accounts and lines of credit. On the other hand, the understanding of compound interest, usually applied to the areas of corporate finance and investment valuation, will later allow to understanding more complex concepts such as tasa anual equivalente (TAE), and the equivalent annual rate (EAR) and the annual equivalent rate (AER), the two versions of TAE in the English-speaking world.


1.2. Solved exercises on simple interest


Exercise 1. Calculate the interest to be paid for a €500,000 loan signed for 6 months at a nominal annual simple interest rate of 5%.
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The interest is the difference between the principal and the final amount to be repaid.


I = Cn – C0 = 512,500 – 500,000 = 12,500


Exercise 2. What amount would be received if €10,000 were invested at simple interest in the following cases?


a) For 180 days at 5% nominal annual rate.


b) For 2 years at 3% nominal biannual rate.


c) For 6 months at 6% nominal annual rate.


a) As the duration is given in days, the annual rate is converted into a daily rate by dividing by the 365 days in a year and the result is multiplied by the duration in days to calculate the amount to be received.
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b) As the interest rate is biannual, it must be multiplied by the number of semesters in 2 years, which is 4, to calculate the amount to be received.


Cn = 10,000 (1 + 0.03 · 4) = 11,200


c) The annual rate is converted into a monthly rate by dividing by the 12 months in a year and the result is multiplied by the duration in months to calculate the amount to be received.
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Exercise 3. How much will we receive after 3 years if we invest €25,000 in a deposit at 4% simple interest rate for the first year and we expect the interest rate to decrease by half a percentage point for each of the subsequent years?


Cn = 25,000 (1 + 0.04) + 25,000 · 0.035 + 25,000 · 0.03 = 27,625


Exercise 4. A business company must make the following pending payments to one of its suppliers: a bill of exchange for €30,000 due in 36 days, a bill of exchange for €50,000 due in 62 days and a bill of exchange for €36,000 due in 124 days. The business company has agreed with the supplier to make one single payment for the three pending bills of exchange in 240 days. If the transaction is agreed at a nominal annual simple interest rate of 6.35%, what is the amount of the single payment?


As the transaction is ruled by the simple interest formula and the day is the unit of time, the daily interest is calculated as follows:
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The pending payments are the following:


C1day 36 = (30,000;36)


C2day 62 = (50,000;62)


C3day 124 = (36,000;124)


The equivalent amounts on day 240, at maturity, are calculated by considering the days running from the due date to day 240. For example, in the case of the payment that is due in 36 days, the days running to the new due date on day 240 are 240-36 days. Hence, we consider 204 days.


C1(day 240) = 30,000 (1+0.0001740 (240–36)) = 30,000 (1+0.0001740 · 204) = 31,064.71


C2(day 240) = 50,000 (1+0.0001740 (240–62)) = 50,000 (1+0.0001740 · 178) = 51,548.36


C3(day 240) = 36,000 (1+0.0001740 (240–124)) = 36,000 (1+0.0001740 · 116) = 36,726.51


The amount of the single payment will be the sum of the three amounts:


C = 31,064.71 + 51,548.36 + 36,726.51 = 119,339.58


Exercise 5. I have a customer that owes me three trade bills of €3,000, €6,000 and €8,000 that are due in 5, 7 and 9 months, respectively. The customer proposes that the three trade bills are replaced with a single payment of €17,000 in 9 months.


a) Should I accept the change if I wish to charge a nominal annual simple interest rate of 7%?


b) What is the simple interest rate that the customer has considered?


a) To know whether I should accept the proposal, I apply the simple interest formula to the three trade bills for the time periods running from maturity to month 9 at the wished nominal annual interest rate of 7% or the monthly interest rate of 0.5833% (0.07/12 · 100). As the first trade bill is due in 5 months, there would be 9 – 5 months, 4 months, to go from maturity to the date of the proposal. If I did the same with the other two amounts, I would have the following:


C = 3,000 (1 + 0.005833 (9 – 5)) + 6,000 (1 + 0.005833 (9 – 7)) + 8,000 = 17,140


I have applied the simple interest formula at 7% and the result is €17,140, which is an amount higher than €17,000. Therefore, I shouldn’t accept the proposal.


b) As €17,000 is the sum of the amounts of the three trade bills, the customer has applied a simple interest rate of 0%.


C = 3,000 (1 + i (9 – 5)) + 6,000 (1 + i (9 – 7)) + 8,000 = 17,000


C = 3,000 (1 + 0 (9 – 5)) + 6,000 (1 + 0 (9 – 7)) + 8,000 = 17,000


C = 3,000 + 6,000 + 8,000 = 17,000


1.3. Solved exercises on compound interest


Exercise 6. Please, calculate the amount of the deposit that a person should make in a bank to receive €14,641 after 4 years if the bank pays a 10% annual compound interest rate for deposits.


By using the compound interest formula, we can define the equality and find the value for C0 as follows:
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Exercise 7. How much money would we have in 10 years if we invested €100,000 in an investment fund with an expected annual yield of 6%?


As the returns are being reinvested, we use the compound interest formula, so we would have the following amount:


Cn = C0 (1 + i)n = 100,000 (1 + 0.06)10 = 179,084.76


Exercise 8. Please, calculate the amount to be received from a €20,000 deposit with a bank at 4% annual compound interest rate with:


a) Biannual interest payments for 7 years.


b) Fortnightly interest payments for 7 years.


We must use the compound interest formula that is shown below, where k is the number of interest payments per year:
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