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Exercise 5

Simple and compound interest, present discounted value

1. If real GDP = 100 now, and grows at 2.5% p.a., what will its level be in 25 years’ time?(Assume
that this variable grows in discrete annual increments, i.e. it jumps at the end of each year)

2. If 100 pounds is invested at 6% per annum for 3 years, find its future value when interest is
added

(i) annually.

(i) twice a year.

(i) four times a year.

3. Building Society A pays a nominal interest rate of 5% p.a. on deposits, credited annually in
arrears. Building Society B pays a nominal rate of 4.9% p.a. but interest is credited at the end of
each month. Which yields the higher return over a one year horizon? Which has the higher effective
interest rate?

4. Assuming that I can borrow and lend any amount at 5% per annum, interest paid/received
annually in arrears:

(a) What lump sum must I invest now in order to have 20,000 pounds in ten years’ time?

(b) Suppose I know that I will inherit 20,000 pounds in exactly ten years’ time. I want to
borrow x pounds now and repay it (together with accumulated interest charges) from my inheritance.
Determine the value of x such that my inheritance will be just sufficient.

5. Assuming that I can borrow and lend any amount at 5% per annum, interest paid/received
annually in arrears:

(a) What is the present discounted value to me of a flow of receipts of 10,000 pounds p.a. for
ten years, received annually at the beginning of each year?
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(b) Suppose I am due to retire from work tomorrow. My employer offers me the choice between
a pension of 10,000 pounds p.a. for 10 years (paid annually at the beginning of each year) or a lump
sum of x pounds now. Determine the minimum value of x which would induce me to accept the
lump sum. (Assume I am certain to live for at least ten years and that I have no interest in what
happens after that).

6. (This question illustrates a very important theoretical point in economics.)Consider the follow-
ing two income series (received in discrete lumps at the end of each year):

Years from now 1 2 3 4 5

Series A (pounds) 1 2 4 6 120

Series B (pounds) 40 32 24 16 8

(a) Which series has the larger present discounted value, if the discount rate is (i) 5% p.a. and
(ii) 2.5% p.a.? Try to explain your answers.

(b) If series A and series B were the net profits from two alternative investment projects both
costing the same to implement, which project should be chosen?
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