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In this lecture :
* The compound interest problem is extended to annuities
* Debt repayment
* Sinking funds.
* Excel for Financial Mathematics

Annuities, Debt Repayments, Sinking Funds
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Annuities

Annuities
An annuity is a series of equal deposits made at equal intervals of time.

𝑉𝐴𝑁𝑈,𝑡 =  𝐴0 
(1 + 𝑖)𝑡 − 1

𝑖
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Annuities

Example

To provide for future education costs, a family considers various methods of saving. 
Assume saving will continue for a period of 10 years at an interest rate of 7.5% per annum.
(a)    Calculate the value of the fund at the end of 10 years when a single deposit of £2000 
is made annually.
(b)    How much should be deposited each year if the final value of the fund is £40000?
(c)    How much should be deposited each month if the final value of the fund is £40000?
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Solution
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Example

Present Value of Annuities

(a)    How much should you pay for an annuity of £1000 a year payable in arrears for 20 
years, assuming an interest rate of 6%, if you are to break even?
(b)    How much should you pay for an annuity of £1000 a year payable in arrears quarterly 
for 20 years, assuming an interest rate of 6% per annum
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Solution

Questions (a) and (b) are asking for the present value of the amount of the annuity: How 
much should be invested now in order to cover the required regular payments? The 
answers may be calculated by direct application of equation (5.25).
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Debt repayments

Debt repayments

A loan is said to be amortised if both principal and interest are to be repaid by a series of 
equal payments made at equal intervals of time, assuming a fixed rate of interest 
throughout. For such a repayment scheme, the value of the loan (L) and interest rate are 
usually known but the amount to be repaid at each interval must be calculated. 

 ( 1- 𝐿 =  
𝐴0

𝑖
1

(1 + 𝑖 )𝑡 )
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Mortgage repayments

Example

A mortgage of £200 000 is to be repaid over a 25-year period at a fixed interest rate of 
4.5%.
Calculate the monthly repayments.
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How much of the repayment is interest?

How much of the repayment is interest?

When a lone is repaid by a series of equal instalments over equal intervals of time, the 
proportion of interest being repaid decreases steadily.
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How much of the repayment is interest?

Example

A  loan of £5000 is to be paid off in four equal payments at the end of each quarter.
Assuming an interest rate of 20%.
Calculate
(a) the amount of each payment.
(b) The present value of the loan.
(c) The total amount of interest paid.
(d) The amount of interest paid each quarter.
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Sinking funds

Sinking funds

A sinking fund is created by putting aside a fixed sum each year for the purpose of paying 
debts, replacing equipment, an annuity is set up repay the debt.
Fixed sum, set aside at the start of each year and interest is compounded annually 
at i%, the fund will grow year as follows.

𝐴0,  𝑖𝑠 
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Sinking funds

  =  𝑃0 𝐴0
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Sinking funds

Example
A taxi service must replace cars every 5 years at a cost £450 000. At an 8% rate of interest
Calculate:
(a) the size of the fund if £4000 is deposited at the beginning of each month.
(b) the size of each quarterly payment necessary to meet this target.
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Excel for Financial Mathematics

Example

£1 is invested at a nominal rate of interest of 50%.
(a) Set up a table comparing the growth of the investment over a 20-year period if interest 

is compounded
        (i) annually
        (ii) quarterly
        (iii) monthly
        (iv) continuously
(b) Graph the growth of the investment  by all four methods given in (a) on the same 
diagram for the last five years.
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Thank you

Thank you


