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5. Instalments payable more frequently than annually
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Introduction
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Loan - A very common transaction involving compound interest is a loan that is repaid by regular instalments, at a 
fixed rate of interest, for a predetermined term
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The Instalments are divided in two parts:
 - Principal 
 - Interest

How this works?
Each instalment payment is first used to pay any interest due since the last payment, and then to reduce the 
amount of capital outstanding.



How loans work?
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1.1
Learn How Loans Work Before You 
Borrow

https://www.thebalance.com/how-loa
ns-work-315449

https://www.thebalance.com/how-loans-work-315449
https://www.thebalance.com/how-loans-work-315449


Illustration
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Interest and Capital Elements
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For the illustration we considered, let’s now look at the separation of the repayment amount into interest and 
capital element.

This is how we generally represent a Loan Schedule.



Important Note
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• One important point is that each repayment must pay first for interest due on the outstanding capital. The 
balance is then used to repay some of the capital outstanding. 

• Each payment therefore comprises both interest and capital repayment. It may be necessary to identify 
the separate elements of the payments –for example if the tax treatment of interest and capital differs.

 
• Notice also that, where repayments are level, the interest component of the repayment instalments will 

decrease as capital is repaid, with the consequence that the capital payment will increase.



Calculation of Capital Outstanding
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Calculation of Capital Outstanding
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2

Loan Amortisation - Retrospective vs Prospective Method

https://www.youtube.com/watch?v=2tUT1PluTvU

https://www.youtube.com/watch?v=2tUT1PluTvU


Prospective Loan Calculation
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2.1
 



Question
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A loan is being repaid with 10 payments of $2000 followed by10 payments of $1000 at the end of each  
half-year. If the  nominal  rate of  interest convertible semiannually is 10%, find the outstanding loan balance 
immediately after five payments have been made. 

Use the prospective method for calculation.



Solution
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Retrospective Loan Calculation
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2.2
 



Question
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A loan is being repaid with 10 payments of $2000 followed by10 payments of $1000 at the end of each  
half-year. If the  nominal  rate of  interest convertible semiannually is 10%, find the outstanding loan balance 
immediately after five payments have been made. 

Use the retrospective method for calculation.



Calculating Interest & Capital Element
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2.3
 



Calculating Interest & Capital Element
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2.3
Given the outstanding capital at any time, we can calculate the interest and capital element of any instalment.

For a series of payment:

• Calculate the capital repaid by subtracting the loan outstanding after the payments from the loan 
outstanding before the payments

• Then calculate the interest paid by subtracting the capital repaid from the total of the payments made.



The Loan Schedule
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2.4
We set out the loan outstanding and the capital and interest part of each payment in a table. This type of 
table is called a loan schedule.



Question
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A loan is to be repaid by a series of instalments payable annually in arrear for 15 years. The first instalment is 
£1,200 and payments increase thereafter by £250 per annum.

Repayments are calculated using a rate of interest of 6% per annum effective.

Determine:
(i) the amount of the loan. [3]

(ii) the capital outstanding immediately after the 9th instalment has been made. [2]

(iii) the capital and interest components of the final instalment. [2]

[Total 7]



Solution
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Solution
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Instalment payable more frequently than annually

22

2.5

 



Formula
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Flat Rates & APR
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3

 



Flat Rates & APR
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3

 



Question
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A company has borrowed £800,000 from a bank. The loan is to be repaid by level instalments, payable 
annually in arrear for 10 years from the date the loan is made.
The annual repayments are calculated at an effective rate of interest of 8% per annum.

(i) Calculate the amount of the level annual payment and the total amount of interest which will be paid over 
the 10 year term. [3]

(ii) At the beginning of the eighth year, immediately after the seventh payment has been made, the company 
asks for the term of the loan to be extended by two years. The bank agrees to do this on condition that the 
rate of interest is increased to an effective rate of 12% per annum for the remainder of the term and that 
payments are made quarterly in arrear.

(a) Calculate the amount of the new quarterly payment.
(b) Calculate the capital and interest components of the first quarterly instalment of the revised loan 

repayments. [6]

[Total 9]



Solution
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Solution
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Solution
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Question
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A loan of £3,000 is to be repaid by a level annuity-certain, payable annually in arrears for 25 years and 
calculated on the basis of an interest rate of 12% per annum. Find

(i) The annual repayment;

(ii) The capital repayment and interest paid at the end of (1) the 10th year and (2) the final year;

(iii) After which repayment the outstanding loan will first be less than £1,800; and

(iv) For which repayment the capital content will first exceed the interest content.



Solution
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Solution
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Question
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Previous question continued

Immediately after making the 15th repayment, the borrower requests that the term of the loan be extended 
by 6 years, the annual repayment being reduced appropriately. Assuming that the lender agrees to the 
request and carries out his calculations on the original interest basis, find the amount of the revised annual 
repayment.



Solution
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