Financial Maths Cheet* Sheet 				* because it’s never okay to cheat!

Appreciation occurs when something gains value:


		simple interest, only really used in calculating interest for HP agreements

		compound interest

Inflation is always calculated with the compound interest formula and is calculated annually.

Depreciation occurs when something loses value:


		straight line depreciation

		reducing balance depreciation

	Reducing Balance depreciation is always calculated annually.



For compound interest,  refers to the interest rate per compounding period and  to the number of compounding periods.

Nominal and effective rates


12% p.a. compounded quarterly is called a nominal rate.  It can be written in symbols as:  and it means that you will receive 12% interest over the year but your interest will be calculated 4 times per year, 3% each time.  The result will be higher than 12% and is called the effective rate.

The easiest way to convert between nominal rates and effective rates is to consider investing R1 for 1 year. Alternatively, one can use this formula which is NOT provided.




Timelines are useful when there are multiple withdrawals, deposits or changing interest rates.

Annuities
An annuity is a series of regular (almost always monthly), fixed payments for the purposes of investing or repaying a loan.

One can calculate the Future value of an annuity (investment) or the Present vale of an annuity (loan) by writing down a few terms and then using the sum formula for a geometric progression.

Alternatively, one can make use of the following two formulae where x is the regular payment.

	

	Used for investments or savings
	Remember that the Fv formula gives us the amount immediately after the last payment is made.
If the money is left in the account, then we must put interest on in the normal manner.

	

	Used for loans
	The Pv formula assumes that the first repayment of the loan will be one payment period (normally a month) from the date of the loan. If there is a delay in starting, then we must add interest until one month before the first payment!



A sinking fund is a fund which is used to invest money (normally by means of a Future Value annuity) for the replacement of capital equipment. It must meet the difference between the inflated price of the replacement and the depreciated value of the existing.

One can work out the outstanding balance of a loan at any stage by:
Calculating the value of the loan with interest less the value of all the payments made up to that point with interest (a Future Value 	annuity!)
Calculating the present value of all the outstanding payments

							      OR	


Since the method on the right requires only one calculation it is preferred. However, it can only be used if the minimum payment is being made. If the payment exceeds that or is supplied in the question, then one must use the method on the left.

An amortization schedule is a schedule that shows the reducing balance on a loan.  Providing one knows the interest rate, the repayment and the outstanding balance at a given time, it is a simple matter to generate a few rows of the table.  A portion of each payment goes to paying off interest and the balance capital.  Initially the major share goes to interest but the portion paying off capital gradually increases.

For example, suppose a loan of R100 000 is taken out over a twenty-year period with monthly repayments, interest charged at 12% per annum (compounded monthly).  Then it can be shown that the monthly repayment will be R1 101.09.  It can also be shown that the outstanding balance after 60 payments will be R91 744.33.  The next three rows of the amortization schedule are shown:

	Payment number
	Balance immediately after payment
	Interest charged
	Balance immediately before next payment
	% of payment to interest
	% of payment to capital

	60
	91 744.33
	

	

	

	


	61
	

	etc.
	etc.
	etc.
	etc.



Calculating how a RANGE OF PAYMENTS is split between Interest and Capital
If one knows the outstanding balance at any two times, then the difference between them will have gone to CAPITAL. We can work this out as a percentage of all the payments which were made in that period. The balance of 100% went to INTEREST.

Calculating how a SINGLE PAYMENT is split between Interest and Capital
If we know the outstanding balance after a payment, then we can calculate the interest on that amount. This will be serviced (paid) by the next payment. For example, the INTEREST charged on the outstanding balance immediately after the 36th payment will be paid by the 37th payment. We can work this out as a percentage of the payment. The balance of 100% has gone to CAPITAL.

Calculating the value of a last, lesser payment
The present value of all the full payments plus the last, lesser payment must equal the loan value.
If last, lesser payment of y is the nth payment after n – 1 full payments then:

	  
	OR

We can work out the outstanding balance after all the full payments have been made and then add one period of interest.
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