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	Compound Interest

is based

on the fact that

as

interest is calculated

(EVERY COMPOUNDING PERIOD)

it is

added

to 
the

balance

or

accumulated sum

	
	Simple Interest 
is calculated on 
the original principle

Therefore, the amount of interest each period remains 
the same

SIMPLE INTEREST IS SUCH THAT COMPOUNDING DOES NOT OCCUR

The amount of simple 
interest is directly proportional to time.


	ANNUITY

An 

ANNUITY

represents

a stream 

of

regular payments

usually 

of 

equal amount
	
	Most

ORDINARY ANNUITIES

And

ANNUITIES DUE

fall under the heading

of

SIMPLE ANNUITIES

which means that

INTEREST

is compounded

or

charged at the same frequency

as the

PAYMENTS




	ORDINARY ANNUITIES
describe the situation

where

INTEREST

is

compounded

or

charged

at

DIFFERENT TIMES

to when

PAYMENTS

are made
	
	ORDINARY ANNUITY
An Ordinary Annuity is
one whose payments are
made at the end of each
period.
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The value at time zero is the present value


Ordinary Annuities
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Annuities mean same amount of cash flows for a limited number of periods,

Ordinary annuity means that receipts or payments are made at the end of the period.
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Growth Annuity 
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	ANNUITY DUE
An Annuity Due is one 

whose payments are made at the beginning of each period. 
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The first payment is due immediately
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	DEFERRED ANNUITY 
A Deferred Annuity Due is one 

whose payments commence only after a certain number of periods have elapsed. 
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A Deferred Annuity due means that receipts or payments begin at some time in the future.
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GENERAL ANNUITIES 

Note that the frequency with which the annuity payments are made does affect the present value of the investment. For example, payments are made monthly, but the interest may be compounded daily. Such annuities are called General Annuities. In order to value such annuities, the payment intervals and the compounding intervals should be the same. 

Two Methods

Example

· Suppose you plan to buy a car and finance it with a loan. 

· You believe you can afford repayments of $100 per month. 

· The bank will give you a three-year loan at an interest rate of 14 per cent per year compounded daily with payments monthly. 

· What sort of car can you afford to buy? 

· Assume that ‘monthly’ loan payments means a payment every four weeks (28 days), which totals 39 payments over the three years.
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Convert the interest rate to the effective rate for the payment period.          

The effective interest rate per day is
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Effective daily rate = 0.14/365 = 0.0003836, or 0.03836%

We convert this to an effective ‘monthly” rate as
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Effective ‘monthly’ rate = (1 + 0.0003836)28 -1 = 0.010796, or 1.0796%
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To find out how much you can borrow we simply calculate the present value of an annuity for 39 payments at 1.0796 per cent interest per ‘month’.
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Convert the payments to EACs that correspond with the compounding period.

Convert the $100 per month to an equivalent annuity cash flow per day. 

Treat the $100 monthly payment as the future value of a 28-day annuity, with daily payments and a daily interest rate of 0.03836 per cent. 

Solving for the daily payment in the following equation gives us the daily EAC:
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Now we find the value of the loan that runs for 1092 days (39  x 28 days)
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	PERPETUIY
An

ANNUITY

whose

PAYMENTS

are

intended

to

CONTINUE

FOREVER
	
	PERPETUITY

PRESENT VALUE

(Simple ordinary Perpetuity)
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R = Payment (PMT)

i = Interest

Note*** There is no Future Value for Perpetuities


The present value of perpetuities that are not growing is calculated using this formula:
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The present value of perpetuities that are growing is calculated using this formula, that is, cash flow (C) is constant.
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NOMINAL INTEREST RATE 
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EFFECTIVE RATE OF INTEREST 
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The formula used to convert nominal to AER is as follows:
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NOMINAL INTEREST RATE 

Nominal interest rates are interest rates before taking out the effects of inflation.
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EXAMPLE

The rate of intereston a 1
year US Treasury Bill is 8%.
Next year's inflation rate is
expected to be 6%.
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Example
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When the bank quotes you a 10 per cent interest rate it is quoting you a nominal interest rate. The rate tells you how rapidly your money will grow:

[image: image47.png]$1000 » $1100 10% nominal rate of return




 

  

[image: image48.wmf]1100

1.06

=

1,037.74

$ 

 

                

[image: image49.png]$1000 » $1037.74 Expecied real rate of return
is 3.774%





The bank account offers a l0 per cent nominal rate of return or the bank offers a 3.774 per cent expected real rate of return.

The formula that relates the nominal interest rate to the real rate is:
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In our example

1.10 = (1.03774)(1.06)

FINANCIAL MANAGEMENT





FINANCIAL


MATHEMATICS





Interest can either be simple or compound











Simple Interest


Calculated only on the original principle.








Compound Interest


Calculated on the principle and on any interest previously earned
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However, with an inflation rate of 6 per cent you are only 3.774 per cent better off at the end of the year than at the start:











