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AMORTISATION

This chapter introduces methods of amortising loans or leases and compares 

the result with depreciation methods for writing off equipment.

Amortisation is the reduction of the value of an asset by prorating its ini-

tial cost over a number of periods. You can calculate the payment  required 

under an annuity and then you need to split each payment into capital and 

interest. Due to the compounding nature of the time value of money, more 

capital is outstanding in the earlier periods and therefore more interest is 

payable on the outstanding balance. In effect, you pay for the capital out-

standing. As the loan progresses, less interest is payable on the notional 

balance outstanding and more capital can be repaid in each period. Typi-

cal applications include house mortgages, bank loans or finance leases. To 

solve these problems, you need to construct a cash flow grid with the  period 

number, rental payment, interest paid, capital repayment and  balance 

outstanding.

The example below uses a capital value of 100,000 lent at a nominal rate 

of 8 per cent over three years with quarterly rentals. One rental payment 

is due on signing. Since there is no final rental, this results in a rental of 

9,270.55 per quarter using the PMT function.

The amount lent is 100,000 less the first rental, which is 90,729.45. To 

calculate the interest for the first period, you multiply the capital outstand-

ing by the periodic interest rate. This is 8 per cent/four rentals per annum. 

The first calculation is:

90,729.45 * 2 per cent = 1,814.59

The capital repayment is then the difference between 9,270.55 and the 

 interest payable. The capital of 7,455.96 is added to the capital to form 

the capital outstanding at the end of period 1. The process is then repeated 

with the period 2 interest calculated from the capital outstanding at the end 

of period 1, and so on. Progressing through the 12 periods means that the 

interest per period declines while the capital repayable grows. In the final 

period the capital outstanding reduces to zero.

The checks are that the total interest equals the total charges and the 

capital repayments add up to the original capital. As seen in Figure 7.1 the 

interest is 11,246.58 and the capital is 100,000.

There are also functions in Excel for calculating directly the interest or 

the capital for any period. IPMT will calculate the amortised interest and 

PPMT the capital. The functions take the same arguments as the PMT and 

PV procedures with the addition of the current period number. Figure 7.2 

shows the inputs for the IPMT function in the first period.
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Figure 7.1 Amortisation

Figure 7.2 IPMT/PPMT function
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FULL AMORTISATION

It is possible to scale up the initial calculations. As an example, Figure 7.3 

shows the amortisation of a 10-year loan with monthly rentals in advance 

at a nominal rate of 10 per cent. There is a final payment or residual value 

of 20,000. The same calculations are used to multiply out the outstanding 

capital by the periodic interest rate. Since there is a rental due on signing, 

the first capital value is the net advance of 98,786.24.

Figure 7.3Ten-year amortisation

Again the check is the totals row where the total payable less the charges 

equals the capital value. The cash flow above contains 121 payments and is 

grouped in years in order to show the summary.

DELAYED PAYMENTS

The amortisation period of 120 payments can be structured to accept peri-

ods of lower rentals and can still be structured to split the subsequent rentals 

into interest and capital. If no rental is being paid then the capital outstand-

ing rises due to the continuing cost of funding the balance outstanding. 
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Instead of the capital reducing, it rises due to the lack of repayments, since 

the outstanding balance has to be notionally financed.

The rental cannot be calculated directly and needs to be computed using 

the factors or $1 method. While you could use Solver or Goal Seek, this pro-

cedure will compute a rental or payment directly. The method is as follows:

 ■ Derive the original capital value with cash out as negative and cash in as 

positive.

 ■ Present value and payments during the period together with the final 

value.

 ■ Add these two values to form the known present value (A).

 ■ Present-value factors using one instead of the rental. In this case the 

model will need to present-value 11 cash flows of zero (since one is due on 

signing) followed by 108 payments of one at the period discount rate of 

10 per cent/12. This is (B).

 ■ The periodic rental is calculated by dividing (A) by (B).

Figure 7.4 Delayed rentals amortisation
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