Tutorial 2:  Answers
Question1: Explain the concept of time value of money? Discuss its important in finance. 

ANSWER: 

The time value of the money is based on the concept that a dollar today is worth more than a dollar to be received at some future date. In other words, the money received today has an opportunity gain (e.g. can be deposited in a bank to generate some interest income) compared with the money received in the future. 

[The more common way to say this is that receiving money in the future has an opportunity cost compared to receiving money today].

Financial decisions involve an outlay of cash made in one period with the expectation of cash inflows in future periods. As a significant amount of time may elapse between the outflow of cash and the subsequent inflows, the significance of the timing (that is, time value of money) need to be given due consideration.
Question2: 
a) Distinguish between simple interest and compound interest.

b) Distinguish between nominal interest rate and effective interest rate.

ANSWER: 

a.) Simple interest is a method of calculating interest in which the interest is computed on the basis of the original sum borrowed.  Compound interest is a method of calculating interest in which interest is computed on the basis of the original sum borrowed plus interest owing but unpaid at the date of computation.

[i.e. compound interest pays interest on interest]

b.) The nominal interest rate is the stated or contractual rate of interest charged by a lender or promised by a borrower. The effective interest rate is the rate actually paid or earned. Whenever compounding occurs more than once per year, the effective rate is higher than nominal rate. The linkage between effective rate (R) and nominal rate (r) can be expressed as:
R = (1 + r/m)m -1 , where m is the number of compounding periods in a year.
or 
(1+R) = (1 + r/m)m

Problems

1. What is the effective rate of interest on your credit card if the nominal rate is 18% per year, compounded monthly? 
ANSWER: Effective rate 
= (1 + .18/12)12 -1 = 0.1956 = 19.56%

2.  Mathew bought a house for $182,000. After 4 years he estimates that its value has changed as follows: 

1st year: an increase of 7 percent

2nd year: an increase of 27 percent

3rd year: a decrease of 5 percent

4th year: an increase of 11 percent

How much is the house worth now? What is the annual average rate of return?

ANSWER:

 The value after four years is:



$182 000 (1.07) (1.27) (0.95) (1.11)


=
$182 000 x 1.432 960 05


=
$260 799

The average annual rate of return is i, where:



S
=
P(1 + i)n

$260 799
=
$182 000 (1 + i)4

((1 + i)4
=
1.432 960 05


Thus (1 + i)
=
1.094 103 786



(  i
=
0.094 103 786


The average annual rate of return is approximately 9.41 per cent.


Equivalently, the average annual rate of return can be determined as Geometric Mean of given rates as explained below:



i
=
[(1 + r1) (1 + r2) . . . (1 + rn) ]1/n – 1




=
[(1.07) (1.27) (0.95) (1.11) ]1/4 – 1




=
(1.432 960 05)0.25 – 1




=
0.094 103 786

[Note: you can get this ‘formula’ by seeing that S = P (1 + r1) (1 + r2) . . . (1 + rn)
Then just insert the expression for S into the previous formula above, eliminate the common factor P on both sides.]

3.  Calculate the following present values:

a) $1000 payable in 5 years if the interest rate is 12 per cent per annum.

b) $1000 payable in 5 years if the interest rate is 12 per cent per annum, compounded monthly.

c) $1 million payable in 100 years if the interest rate is 15 per cent per annum.

ANSWER: 

ADVANCE \U 14.40(a)
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=

 

$1 000

(1.12

)

 

=

 $567.43

5

 

(b)
P = $1000 / (1.01)60 = $550.45  (here i = 12%/12 = 1%, n = 5 x1 2 = 60 m)

(c)
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=

 

$1 000 000

(1.15

)

 

=

 $0.85 

=

 85 cents

100

 ADVANCE \U 18.0
4.  What is the present value of a perpetual cash inflow of $100 received at the end of each year, the first inflow occurring 2 years from now, if the interest rate is 5 percent per annum?

This cash inflow can be produced by investing $1000 in a business this year and $600 next year. What is the present value of the investment? Is it profitable?

ANSWER: 

	
Note: The present value of a perpetuity formula is: 

PV0 = CF1 / r

Where: 

PV0 = present value of a perpetuity

CF1 = per period cashflow, assumed to start from the end of the first period
r = interest rate per period


This is a deferred perpetuity.

The present value of the inflows is:
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1

1.05

 

 

$100

0.05

 

=

 

$2 000

1.05

 

=

 $1 904.76

´

 


The present value of the outflows is:
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=

 $1 000 

+

 

$600

1.05

 

=

 $1 571.43

 


The present value of the inflows ($1 904.76) exceeds the present value of the outflows ($1 571.43). Therefore the investment is profitable.
5. 
You have taken out a fixed rate mortgage to finance the purchase of a house. You have borrowed $100,000 at 12% per annum over 10 years. What are your quarterly repayments?


ANSWER: 


If Quarterly payment is C, then 

100000= C * PVFA (3%, 40)

C= 100000 / PVFA (3%, 40) = 100000/23.1148 = $4326.23

6. Complete the values of a-e in the following table:

	Present Value ($)
	Years
	Interest Rate (%)
	Future Value ($)

	2,250
	30
	12
	(a)

	9,310
	16
	9
	( b)

	(c)
	5
	4
	14,451

	(d)
	15
	20
	550,164

	265
	3
	(e)
	307

	360
	9
	(f)
	761


ANSWER: 

Involves to use the equation: FV = PV (1+r)n appropriately. By substituting the given values, the unknown can be determined and answers would be as under:

	Present Value ($) 
	Years 
	Interest Rate (%) 
	Future Value ($) 

	2,250 
	30 
	12 
	(a) 67,409.82 

	9,310 
	16 
	9 
	(b) 36,963.55 

	(c) 11,877.67 
	5 
	4 
	14,451 

	(d) 35,708.66 
	15 
	20 
	550,164 

	265 
	3 
	(e) 5.03 
	307 

	360 
	9 
	(f) 8.67 
	761 
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