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SECTION 1: USING MATHEMATICS TO PLAN AND 

CONTROL FINANCIAL INSTRUMENTS 

 
 

What the icons mean 

Specific Outcome  
 
On completion of this section you will be able to use mathematics to 

plan and control financial instruments. E.g. insurance and 

assurance, unit trusts, stock exchange dealings, options, futures 

and bonds 

 

Assessment Criteria  
 

On completion of this section you will be able to: 

 Plans are sufficient to ensure effective control of financial 

instruments. (SO 1, AC 1) 

 Calculations are carried out using computational tools 

efficiently and correctly and solutions obtained are verified 

in terms of the context. (SO 1, AC 2) 

 Measures used for control purposes are appropriate to the 

need and are in line with control plans.  (SO 1, AC 3) 
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1.1 INTRODUCTION 

 

As a CHW, it is important that one puts asides money to invest for future use. Investing some of 

your money can have the following benefits. 

• Secure money for retirement. 

• Have peace of mind knowing that if something happens to you, your children will have 

enough money to take care of themselves. 

• Make profit in the long run. This profit can be used to improve your life and that of your 

family. 

Most financial investments are done via financial instruments. 

NOTE: 

Remember, investing does not apply to individuals only but it also applies to businesses. 

 

Understanding financial instruments 

A financial instrument is a tradeable asset of any kind; either cash, evidence of an ownership 

interest in an entity, or a contractual right to receive or deliver cash or another financial instrument. 

Financial instruments can be categorized by form depending on whether they are cash 

instruments or derivative instruments: 

 Cash instruments are financial instruments whose value is determined directly by the 

markets. They can be divided into securities, which are readily transferable, and other cash 

instruments such as loans and deposits, where both borrower and lender have to agree on 

a transfer. 

 Derivative instruments are financial instruments which derive their value from the value 

and characteristics of one or more underlying entities such as an asset, index, or interest 

rate. They can be divided into exchange-traded derivatives and over-the-counter (OTC) 

derivatives. 

Alternatively, financial instruments can be categorized by "asset class" depending on whether they 

are equity based (reflecting ownership of the issuing entity) or debt based (reflecting a loan the 

investor has made to the issuing entity). If it is debt, it can be further categorised into short term 

(less than one year) or long term. 
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Combining the above methods for categorization, the main instruments can be organized 

into a table as follows: 

Asset Class 

Instrument Type 

Securities Other cash 
Exchange-traded 

derivatives 
OTC derivatives 

Debt (Long 

Term) 

>1 year 

Bonds Loans 

Bond futures 

Options on 

bond futures 

Interest rate swaps 

Interest rate caps and 

floors 

Interest rate options 

Exotic instruments 

Debt (Short 

Term) 

<=1 year 

Bills, e.g. T-

Bills 

Commercial 

paper 

Deposits 

Certificates of 

deposit 

Short term interest 

rate futures 

Forward rate 

agreements 

Equity Stock N/A 
Stock options 

Equity futures 

Stock options 

Exotic instruments 

Foreign 

Exchange 
N/A 

Spot foreign 

exchange 
Currency futures 

Foreign 

exchange options 

Outright forwards 

Foreign exchange 

swaps 

Currency swaps 

 

1.1.1  Inflation 

Inflation is a general increase in the cost of goods and services, or a decline in the purchasing 

power of money. 

 

Throughout our lives we are more than likely very aware that the value of money changes over 

time. What you can buy with R10 this year may not be the same as what you could buy with R10 

last year but is more than likely more than you will be able to buy with R10 next year.  The change 

in buying power of money is measured by something we call inflation. In this lesson we are going 

to focus on inflation. 
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Although unlikely, a decrease in the cost of goods and services is also possible. One of the tools 

used by the Reserve Bank in South Africa to manage inflation is the Repo Rate – the rate at which 

the Reserve Bank loans money to commercial banks. 

 

In the headline from the Cape Times of 2003 below, we read that “We’re all a bit richer today”. The 

article goes on to explain how, because of a decrease in the Repo Rate, people with loans will 

have to pay less in instalments on these loans. 

 

What is of interest is that the article compares how much less people will be paying on their home 

loan and their car loan. Notice here how on a R120 000 home loan you will be paying R130 less 

per month yet on a R120 000 car loan you will be paying R100 less. It does not seem right that the 

loans and the interest rate are the same and yet the amount you save differs. Remember there are 

other variables that can affect the amount that you repay. One of those is the repayment period. In 

South Africa you typically pay off a car loan in 4 years while you pay off a home loan in 20 years. 

 

 

Below is a more recent article from 2007. We see that the interest rate has gone up which means 

that people will be paying more on repaying their home and car loans. This leaves people with less 

money to spend on other goods and services. 
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To understand inflation we first need to understand something called the Consumer Price Index. 

 

1.1.2 CONSUMER PRICE INDEX (CPI) 

The Consumer Price Index (CPI) represents the cost of the “shopping basket” of goods and 

services of a typical or average household. 

 

The CPI measures how much we spend on things from one year to the next. By measuring the 

change in the cost of the things we spend our money on, we get a sense of whether or not we are 

spending more or less on the same things from one year to the next. This change in spending or 

buying power is what we call inflation. 

 
Example 1 

Price of a large family pizza from 2000 to 2007: 

 2000 R56,62 

 2001 R59,19 

 2002 R64,08 

 2003 R73,06 

 2004 R79,94 

 2005 R81,69 
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 2006 R82,74 

 2007 R85,95 

Because comparing actual prices can be quite difficult, economists introduce what is known as an 

index – a number that allows us to compare the prices more easily. To start with, they take the 

price in any one of the years and call that the base price and associate an index of 100 with the 

price of the commodity in that year. 

 

For the pizza above, if the economists decide that 2003 is going to be the base year then we 

decide that the pizza index for 2003 will be 100. The pizza index for the other years is determined 

using simple ratios – see table below. 

 

 

 

 

Activity 1 

Complete the rest of the calculations in the table above. 

 

The benefit of using an index is that you can see the relationship between the different years more 

easily. Stats SA calculates the indices for a large range of goods and services from one month to 

the next. They have determined the contents of a “basket” with 1 500 different goods and services 
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which they monitor on a month by month basis. These are organised by categories some of which 

are shown in the list below: 

 Food 

 Grain products 

 Meat 

 Fish and other seafood 

 Milk, cheese and eggs 

 Fats and oils 

 Fruit and nuts 

 Vegetables 

 Sugar 

 Coffee, tea and cocoa 

 Other 

 Alcoholic beverages 

 Cigarettes, cigars and tobacco 

 Clothing and footwear 

 Clothing 

 Footwear 

 Housing 

 Fuel and power 

 Communication 

 Furniture and equipment 

 Furniture 

 Appliances 

 Other household equipment and 

textiles 

 Household operation 

 Household consumables 

 (Cleaning materials etc.) 

 Domestic workers 

 Other household services 

 Medical care and health expenses 

 Transport 

 Vehicles 

 Running costs 

 Public and hired transport 

 Petrol 

 Education 

 Personal care 

 

Activity 2 

The following example shows that prices and hence the index do not always increase. 

Consider the rugby jersey example below: 

Price of a rugby jersey from 2000 to 2007: 

 

If we chose the base year to be 2004 then the index for 2004 will be 100. 
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Calculate the indices for all the other years using 2004 as the base year. 

 

Below is a list of actual indices produced by Stats SA for the last 30 years for some of the main 

categories shown above. 

 

 

The example that follows shows how we can use these indices to get an idea of how much items 

cost many years ago. Predictions of future costs can also be made by analysing the trends in the 

indices over a long period of time. 

 

Example 2 

If a small Citi Golf costs R80 000 today (2007), what did it cost 30 years ago? The 2007 index for 

cars which we looked up on the full Stats SA list is 115.2 and the index for 1977 is 4.6. 

 1977      2007  

 Index: price  = Index : price 

 115.2: 80 000  = 4.6: ? 

 → cost1977  =  
2.115

00080R
 x 4.6 

  = R3 194 

It seems impossible to believe that a brand new car can cost only R3 000, if you think in terms of 

what people earn today. Of course the indices don’t tell us how much people were earning 30 

years ago, so it is hard to compare the price of the car with the amount that people were earning. 

 

1.1.3 INSURANCE AND ASSURANCE PRODUCTS 

 

1. Insurance 

Any form of insurance concerns providing protection against a possible misfortune. We will look at 

two different aspects of insurance, namely short-term insurance and long-term insurance. The 

insurance of our assets is known as short-term insurance, because an asset such as car is 

considered to have a limited use. The insurance of our lives and health and retirement security is 

known as long-term insurance. It is also referred to as assurance. Assurance is seen as long-term, 
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as the term usually implies the lifespan of the person insured. With short-term insurance, payment 

for a loss suffered is subject to the circumstance of the loss and the conditions agreed to when it is 

taken out. In the case of assurance, payments are guaranteed Life is full of uncertainty, and we 

need to be prepared for those uncertainties. This uncertainty implies a certain degree of risk, and 

each one of us should be insured against some or other risk. The concept behind insurance is the 

sharing of risk and the pooling of resources, in our case money. When we take out insurance, we 

protect ourselves against possible losses, which could be due to fire, theft or accidents. As 

discussed above, this is considered short-term insurance. 

Some of the things you may choose to insure are:  

             Household possessions; 

             Motor vehicles; 

             Special items of high value, for example a diamond ring 

              Buildings 

The amount of protection you should take out against risk depends on how important it is to you to 

protect your car, house or possessions, and what financial value they represent to you. The 

amount of protection you take is also dependent on the premium you can afford.  

The premium you will be charged depends on a number of factors. These are referred to as risk 

factors. The following are some examples of possible risk factors: 

 Whether your house is in an area where there are many burglaries (known as a high-

risk area); 

 Whether your house has security gates or not; 

 Whether your house has burglar bars or not; 

 Whether your car has an alarm or immobiliser installed; 

 The amount of accidents you have made in the past; or 

 Your age (statistics indicate that people in the 18 to 25-year-old age group is more 

liable to have accidents than other age groups). 

For example, if you want to insure your car against theft, and if you stay in a high-risk suburb, you 

will pay a greater premium than somebody staying in a low-risk area. The probability that your car 

will be stolen in a high-risk area will be greater than in a low-risk area. Therefore, the greater the 

risk that you are exposed to, the higher your insurance premium will be. 
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The following is a simplified explanation of how a premium is calculated for a specific period: 

Premium = (sum insured × probability of a claim) + charges 

The probability of a claim is different for each individual and depends on the risk factor applicable 

to each individual, which we discussed above. The charges are determined by the insurance 

company to cover their expenses and to make some profit.  

Work through the example below to see how an insurance company calculates a monthly 

premium. 

EXAMPLE 

The retail value of Pete's car is R80 000. Pete wants to calculate the monthly premium to insure 

his car at retail value for one year. He lives in a quiet part of town that traditionally has very few 

thefts, and he has not had an accident in seven years of driving. The insurance company says the 

probability of Pete claiming in the year is 0,025 and their charges for the year come to R400. 

Calculate the premium. 

Remember the information we have been given is for one year, so we will first calculate an annual 

premium and then convert it to a monthly premium. 

Annual premium = (sum insured × probability of a claim) + charges 

                                  = (R80 000 × 0,025) + R500 

                                  = R2 500 

Monthly premium = 2500/12 

                                    =R208, 33 

When determining the insurance premium, you need to guard against either under-insurance or 

over-insurance. 

When you insure an asset for less than its value, the asset is said to be under-insured. 

Most insurance companies include an average clause in their policies. This clause normally 

applies when an asset is under-insured. The average clause serves to cover the potential loss that 

an insurance company may incur. 



 

DOC NO. AND REVISION DATE CREATED/REVISED RESPONSIBLE DEPARTMENT DOCUMENT NAME PAGES 

ATI_DOC September 2019 Training US 7468 
Learner Guide 

Page 13 of 67 

 

If:       C = actual claim paid out by the insurance company 

          S = sum insured 

         V = actual value of the item insured 

         L = value of the loss incurred 

Then:  C =  × L 

So, instead of being paid out the full value of the loss (L), you will only receive a proportion ( ) 

of the loss. 

Let's examine the effect that under-insurance will have on an insurance claim with the following 

example. 

EXAMPLE 

Joseph decided to insure his car with a retail value of R120 000 for R90 000. The insurance 

company put an average clause into the contract. A year after he took out the insurance, he was 

involved in an accident that caused damage to the car amounting to R30 000. 

Joseph is positive that he will receive R30 000 from the insurance company, since his car is 

insured for R90 000, and that is more than the damage of  

R30 000. 

However, because of the average clause in the contract, Joseph will not receive all his money. 

Let's work out how much money he will actually receive by using the formula. 

If:                 C =  × L 

Then:       C =  × R30 000 
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                   = R22 500 

This means that the insurance company will only pay Joseph R22 500. He will have to pay in the 

extra R7 500 himself in order to cover the full cost of the damages, which amount to R30 000 

In the this section, we dealt with insuring assets, such as valuable items, cars and houses. We 

insure these possessions for short-term periods. 

In the next section, we will look at the form of insurance that covers our lives or our health, namely 

assurance or long-term insurance. 

2. Assurance 

In the previous section we dealt with insurance against various eventualities. This means that we 

insure ourselves against uncertainties. You could argue that something might happen to your car 

in the near future, and that is why you would insure yourself against any such loss.  

Life insurance or health insurance are also forms of protection against adverse future events. Let's 

consider an example. Say, for instance, you develop heart problems. This may cost hundreds of 

thousands of rands to treat, especially if heart surgery were needed. This is unaffordable to the 

vast majority of people. Therefore, health insurance can be a 'life saver', as it can provide claim 

payouts to cover such operations. 

What about life insurance? This is most important for people who are breadwinners and do not 

want to leave their partners or children destitute in the event of their death. The life insured (the 

person on whose death the payout is made) must decide on the sum that will be paid out on his or 

her death. The beneficiary to receive the money (usually a family member) must be stated in the 

life insurance contract. The premium to be paid to the insurance company each month depends on 

the sum assured (the amount guaranteed) and the probability of the death of the life insured. 

Example 

Two men apply to insure identical cars for identical insured sums. The one man is quoted a 

premium of R250 per month, and the other man is quoted a premium of R350 per month. Give at 

least three possible reasons for the different quotations.  

There are a number of risk factors that could affect the premium. The following would all make the 

premium higher: 
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             one or more motor insurance claims within the last 3 years; 

             a young driver between 18 and 25 years of age; or 

             no secure parking for the car overnight. 

 An additional reason for the difference in quotations could be that they applied to different 

insurance companies. Different companies have different charges because of different expenses 

and different profit requirements. 

1.2 TYPES OF FINANCIAL INSTRUMENTS (SO 1, AC 2) 

In this section, we will look at the following types of financial instruments: unit trusts; options;   

futures; and bonds. 

1. Unit trusts 

The first form of instrument we are going to focus on is the unit trust. 

A unit trust is a form of investment that provides a means of participation in the financial market for 

those investors who may not have the resources to invest in these markets successfully 

themselves. 

With unit trusts, a large number of investors pool their money to obtain a spread of professionally 

managed investments. 

The opportunity to grow your money and the risk of losing your money are spread widely and by 

buying into one unit trust, you effectively buy a very small part of very many different companies or 

investments. 

The price of units is calculated and published daily in the media. Two prices are quoted, namely 

the selling price and the buying price. The selling price of a unit is normally higher than the buying 

price of the unit. 

The following example shows how to calculate the selling price and the buying price of a unit trust. 

EXAMPLE 

 A new company, The Fund Managers, have a total of R30 005 000 invested on the stock market. 

This has been split into 10 000 000 unit trusts. 
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So, the value of one unit trust = 

  = R3, 0005 

                                = 300, 05 cents 

This value of one unit trust is also referred to as the net asset value  

(see Table below). 

When anyone buys shares in a company, that company will distribute some of its profits to the 

shareholders every year. This is a form of income to the shareholders. 

Accumulated income not yet distributed to holders refers to these profits still to be distributed to 

the shareholders. This increases the value of the shares and so also the value of the unit trusts. 

Compulsory charges and initial charges are simply fees that the unit trust fund managers charge 

anyone wanting to buy the unit trusts. The formulae used to calculate these charges fall outside 

the scope of this module. 

TABLE  

THE SELLING PRICE OF A UNIT TRUST 

  cents 

Net asset value (market value of all assets less liabilities 

issue) 

300,05 

Plus accumulated income not yet distributed to holders 5,25 

Buying price of unit 305,30 

Plus compulsory charges 6,05 

  311,35 

Plus initial charges 7,98 

Selling price of unit 319,33 

    

Let's answer the following questions: 

1.        At which price will the management company sell the unit? 

2.        At which price will the management company buy back the unit? 
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3.     If you wish to buy 1 000 units, how much will you have to spend? 

This is what we find: 

 1.     They will sell the unit at 319,33 cents. 

2.       The buying price of the unit is 305,30 cents. 

3.       In order for you to buy 1 000 units, you will need to spend 

 1 000 × 319,33 cents = 319 330 cents 

              = R3 193, 30 

Now apply what you have learnt by doing the following activity. 

 Activity  

Consult the business page of any newspaper and investigate the percentage difference between 

the buying prices and selling prices of at least five unit trusts for that specific day. 

After you have worked through Activity 2, you should be able to: 

        use mathematics to analyse, describe and represent financial situations, and to identify and 

solve a variety of numerical and financial problems using critical and creative thinking. Identify 

and solve problems using critical and creative thinking; and 

        gather, organise, evaluate and interpret financial information to plan and make provision for 

monitoring budgets and other financial situations  

 

2. Options 

 The next form of investment we will consider is the option. 

An option is the contractual right to buy or sell a specified amount of a given financial instrument at 

a fixed price (or strike price) before or on the designated date. The holder of the option is not 

obliged to exercise the option. 

We will look at two types of options, namely call options and put options. 
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A call option is the right to buy an asset at a fixed price during a particular period of time. 

A put option is the right to sell an asset at a fixed price during a particular period of time. 

The strike price (or exercise price) is the fixed price in the option contract at which the option 

holder can buy or sell the underlying asset. 

If a call option is exercised, then: 

 profit = selling price – strike price – premium 

 Look at the example that follows. 

EXAMPLE 

Let's say the current price for 1 000 shares of Company X is R40 000. You believe the price is 

going to increase dramatically, so you buy a three-month call option with a strike price of R42 000 

for these shares. You pay a premium of R2 000 for this option. 

You hope that the market price will increase to about R50 000, so you can exercise your option to 

buy the shares for R42 000 and then sell them in the market for R50 000. 

Let's answer the following questions: 

1.     To what market price level must 1 000 shares of Company X rise within  

3 months to enable you to break even? 

2.     If the market price rises to R48 000, what is your profit or loss? 

3.     If the market price falls to R35 000, what is your profit or loss? 

We find that: 

1.     You can buy the shares for the strike price of R42 000. You have already paid a premium of 

R2 000. If you exercise your option, your total costs are: 

                R42 000 + R2 000 = R44 000 

Therefore, you must be able to sell your shares for R44 000 to break even. The market price 

of 1 000 shares of company X must increase to R44 000 for you to break even. 
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2.     If you can sell the shares at a market price of R48 000 after buying at a strike price of R42 

000, then your profit is: 

                Profit = selling price – strike price – premium 

                         = R48 000 – R42 000 – R2 000 

                         = R4 000 

3.     If you can sell the shares for only R35 000 in the market, you would not exercise your option 

to buy them for R42 000, as this would result in extra losses. So your loss is simply equal to 

the R2 000 premium that you paid up front. 

In this section, we are considering only share (or stock) options. Please be aware that there are 

other assets that can be linked to option contracts. We are also only going to consider calculations 

involving only call stock options. 

 There are two more terms you need to know before we can continue. You need to know when an 

option finishes 'in the money' as opposed to an option finishing 'out of the money'. 

A stock in a company is a share of capital held by an individual investor. Please note that sales 

units of stock are usually 100 shares. 

In the money options are option contracts where the market price of the company shares exceeds 

the strike price of the call option. When this happens, the contract yields a financial gain. 

Out of the money options are option contracts where the strike price of the call option is more than 

the stock price of the company. When this happens, the contract is a financial loss. 

3. Futures 

A similar form of investment to that of the option is the futures contract. The two forms of 

investment differ in that the holder of an option has the right and not the obligation to exercise the 

option, whereas the holder of the futures contract has the obligation to buy or sell a commodity or 

a financial instrument at a future date at a price agreed upon. 

A right means that the holder of the option may, if he or she so wishes, exercise the option. An 

obligation on the part of the holder means that he or she is obliged to do something in terms of the 

agreement. 
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A futures contract is a standardised forward contract that represents an obligation to sell or buy a 

commodity or financial instrument at a future time at a price agreed upon today.  

Both calculations involving future contracts are similar, and we will not pursue them in this section. 

What should be noted is that the holders of options realise losses and gains only on the expiration 

date, but the holders of futures contracts realise losses and gains on a daily basis. 

4. Bonds 

When a company or the government wishes to borrow money from the public on a long-term 

basis, it usually issues or sells debt securities in the form of shares. These debt securities are 

called bonds. A bond is an interest-only loan. This means that interest is paid to the investor at 

specified intervals (or periods), while the principal (loan amount) is paid at the end of the period. A 

bond is normally issued by companies and the government to borrow money from the public. 

Let's look at a few important terms associated with bonds. 

The coupon (C ) is the stated interest payments on a bond. 

The face value (F ) is the principal amount of a bond that is paid at the end of a specified period. 

This is also known as the par value of a bond. 

The coupon rate (CR) is the annual coupon divided by the face value of a bond. That is: 

CR =  EQ \f(C,F) × 100% 

 Maturity (M) is the specific date at which the face value of the bond is paid back. 

We will illustrate these terms with the following example. 

 EXAMPLE 

Suppose the government issues a bond (called a treasury bond in general) with time to maturity of 

10 years, and with par value of R1 000. It offers a coupon of 

R150 per year. 

1.       Calculate the coupon rate of the bond. 

2.       What is the total coupon you receive across the time of maturity? 
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We find that: 

1.     CR = EQ \f(C, F) × 100% 

                               = 15% 

2.     If t = time to maturity, then the total coupon over the period is given by: 

        C × t 

= R150 × 10 

        = R1 500 

Example 

If you purchase a 20-year government bond that pays you a coupon of R200 every year, and the 

coupon rate is 10% per year, what is the face value of the bond? 

            F = R2 000 

After you have worked through the Activity, you should be able to use mathematics to analyse, 

describe and represent financial situations, and to identify and solve a variety of numerical and 

financial problems using critical and creative thinking  

 Exercises 

Test your knowledge of this lesson by completing the self-assessment questions below. When you 

answer the questions, don't look at the suggested answers that we give. Look at them only after 

you've written your answers and then compare your answers with ours. 

1.        Suppose that you want to insure your car against theft. The current market value of the car 

is R60 000. The probability that your car will be stolen in one year is 0,07. The insurance company 

will build in an annual charge of R480 for expenses. Calculate the monthly premium. 

2.        The following example illustrates the calculation of a typical unit price: 
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  cents 

Net asset value (market value of all assets less liabilities 

in issue) 

650,45 

Plus accumulated income not yet distributed to holders 5,25 

Buying price of unit 655,70 

Plus compulsory charges 8,00 

  663,70 

Plus initial charges 17,02 

Selling price of unit 680,72 

    

 

(a)       If you wish to buy 1 000 units, how much will you have to spend? 

(b)       At which price will the management company sell the unit and at which price will the 

management company buy back the unit? 

3.       Suppose you buy 1 000 call options from a certain company. 

The strike price is R100 per contract. The quoted price or premium of the option is R5. 

 

At the expiry date of the contract, the stock price of the company is selling at R120 per share. 

Answer the following questions: 

a) What is the total cost of the contract? 

b) Did the option finish in the money or out of the money? Give a reason for your answer. 

c) Calculate your loss or profit. 

4.        Suppose the government issues a bond with time to maturity of 10 years, and with a par 

value of R1 000. It offers a coupon of R90 per year. 

(a)       Calculate the coupon rate of the bond. 

(b)       What is the total coupon that you will receive across the time of maturity? 

 

Answers  
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1.       Annual premium = (sum insured × probability of a claim) + charges 

                                  = (R60 000 × 0,07) + R480 

                                   = R4 680 

                      Monthly premium =  

                                     = R390 

 2.     (a)     The selling price per unit is 680,72c. If you wish to buy 1 000 units, you will need to  

        spend: 

                     1 000 × 680,72c = 680 720c 

In order to convert this to rands, you divide it by 100:    680 720c = R6 807,20. 

Therefore, to buy 1 000 units, you will have to spend R6 807,20. 

         (b)     The management company will sell the unit at 680,72 cents and buy it back at 655,7 

         cents. 

 3.     (a)     total cost = 1 000 × R5 

                               = R5 000 

         (b)     The option finishes in the money, because the market price exceeds the strike price. A 

         profit is made on the contract. 

          (c)        profit = market price – strike price – premium 

                          = R120 – R100 – R5 

                          = R15 per contract 

 Total profit = R15 × 1 000 

                                 = R15 000 

 

4.     (a)     The coupon rate of the bond is given by: 

CR  = 9% 

         (b)     The total coupon over the period is R90 × 10 = R900. 

 
 



 

DOC NO. AND REVISION DATE CREATED/REVISED RESPONSIBLE DEPARTMENT DOCUMENT NAME PAGES 

ATI_DOC September 2019 Training US 7468 
Learner Guide 

Page 24 of 67 

 

1.3 PLANNING FOR THE EFFECTIVE CONTROL OF FINANCIAL INSTRUMENTS (SO 1, AC 1) 

 
Financial instruments must be controlled continuously inorder to maximise on market opportunities 

and avoid market losses. In essence, the ultimate aim of the controlling financial instruments is to 

reduce the risk and increase the return to the investor in order to reach the investment objectives 

of an investor. 

Planning is the most important element in effective control of financial instruments. The success of 

financial instruments depends upon the careful planning. While making the plan, due consideration 

will be given to the investor’s financial capability and current capital market situation. After taking 

into consideration a set of investment and speculative policies, it shall be prepared in the written 

form. It is called as statement of investment policy.  

The document must contain; 

 The portfolio objective  

 Applicable strategies  

 Investment and speculative constraints.  

 Monitoring mechanisms and contingency plans 

 

The planning document must clearly define the asset allocation. It means an optimal combination 

of various assets in an efficient market. The portfolio manager must keep in mind about the 

difference between basic pure investment portfolio and actual portfolio returns. The statement of 

investment policy may contain these elements.  

 

The planning comprises the following situation for its better performance: 

A. Investor Conditions: - The first question which must be answered is this – “What is the 

purpose of the security portfolio?” While this question might seem obvious, it is too often 

overlooked, giving way instead to the excitement of selecting the securities which are to be 

held. Understanding the purpose for trading in financial instruments will help to: (1) define 

the expected portfolio liquidation, (2) aid in determining an acceptable level or risk, and (3) 

indicate whether future consumption (liability needs) are to be paid in nominal or real 

money, etc. For example: a 60 year old woman with small to moderate saving probably (1) 

has a short investment horizon, (2) can accept little investment risk, and (3) needs 

protection against short term inflation. In contrast, a young couple investing couple 

investing for retirement in 30 years has (1) a very long investment horizon, (2) an ability to 

accept moderate to large investment risk because they can diversify over time, and (3)  a 
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need for protection against long-term inflation. This suggests that the 60 year old woman 

should invest solely in low-default risk money market securities. The young couple could 

invest in many other asset classes for diversification and accept greater investment risks. 

In short, knowing the eventual purpose of the portfolio investment makes it possible to 

begin sketching out appropriate investment / speculative policies. 

B. Market Condition: - The portfolio owner must know the latest developments in the market. 

He may be in a position to assess the potential of future return on various capital market 

instruments. The investors’ expectation may be two types, long term expectations and 

short term expectations. The most important investment decision in portfolio construction is 

asset allocation. Asset allocation means the investment in different financial instruments at 

a percentage in portfolio. Some investment strategies are static. The portfolio requires 

changes according to investor’s needs and knowledge. A continues changes in portfolio 

leads to higher operating cost. Generally the potential volatility of equity and debt market is 

2 to 3 years. Another type of rebalancing strategy focuses on the level of prices of a given 

financial asset. 

C. Speculative Policies: - The portfolio owner may accept the speculative strategies in order 

to reach his goals of earning to maximum extant. If no speculative strategies are used the 

management of the portfolio is relatively easy. Speculative strategies may be categorized 

as asset allocation timing decision or security selection decision. Small investors can do by 

purchasing mutual funds which are indexed to a stock. Organization with large capital can 

employ investment management firms to make their speculative trading decisions. 

D. Strategic Asset Allocation: - The most important investment decision which the owner of 

a portfolio must make is the portfolio’s asset allocation. Asset allocation refers to the 

percentage invested in various security classes. Security classes are simply the type of 

securities: (1) Money Market Investment, (2) Fixed Income obligations; (3) Equity Shares, 

(4) Real Estate Investment, (5) International securities. 

 

Strategic asset allocation represents the asset allocation which would be optimal for the investor if 

all security prices trade at their long-term equilibrium values that is, if the markets are efficiency 

priced. 
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Exercise 

Identify and describe the elements that must be taken into consideration when planning for the 

effective management of financial instruments. 

1.4 CONTROL MEASURES FOR FINANCIAL INSTRUMENTS (SO 1, AC 3) 

 
Financial instruments monitoring is a continuous and ongoing assessment of present portfolio and 

the portfolio manger shall incorporate the latest development which occurred in capital market. 

The portfolio manager should take into consideration of investor’s preferences, capital market 

condition and expectations. Monitoring the portfolio is up-grading activity in asset composition to 

take the advantage of economic, industry and market conditions. The market conditions are 

depending upon the Government policy. Any change in Government policy would reflect the stock 

market, which in turn affects the portfolio. The continuous revision of a portfolio depends upon the 

following factors: 

 Change in Government policy. 

 Shifting from one industry to other 

 Shifting from one company scrip to another company’s scrip. 

 Shifting from one financial instrument to another. 

 The half yearly / yearly results of the corporate sector 

Risk reduction is an important factor in portfolio. It will be achieved by a diversification of the 

portfolio, changes in market prices may have necessitated in asset composition. The composition 

has to be changed to maximize the returns to reach the goals of investor. 

1.4.1 CONTROLLING STOCKS (SHARES) 

When investing, one must know when to buy and sell his stock. Let us look at some rules of 

thumb; 

I. Always sell a stock if its price drops below 7% or 8% from the original purchase 

price. 

An investor's goal should be the minimization of losses and the maximization of gains. By 

setting a stringent 7% or 8% no exceptions sell floor, investors can keep small losses from 

becoming catastrophic losses. 

II. Sell some of your stocks if they move up 20-25% from the original buy point. 

The exception to this rule would be a powerful stock that increases 20% or more in one to 

three weeks. Investors might want to hold this type of stock for at least eight weeks to take 

advantage of further potential price run-ups. Investors should also move sell points up from 

a 7% decline from the purchase price, to the original purchase price if the stock has 

increased 10% to 15%. 
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1.4.2 CONTROLLING BONDS 

1. Managing Interest Rate Risk: Ladders and Barbells 

Buy-and-hold investors can manage interest rate risk by creating a “laddered” portfolio of bonds 

with different maturities, for example: one, three, five and ten years. A laddered portfolio has 

principal being returned at defined intervals. When one bond matures, you have the opportunity to 

reinvest the proceeds at the longer-term end of the ladder if you want to keep it going. If rates are 

rising, that maturing principal can be invested at higher rates. If they are falling, your portfolio is 

still earning higher interest on the longer-term holdings. 

 

With a barbell strategy, you invest only in short-term and long-term bonds, not intermediates. The 

long-term holdings should deliver attractive coupon rates. Having some principal maturing in the 

near term creates the opportunity to invest the money elsewhere if the bond market takes a 

downturn. 

 

2. Preserving Principal and Earning Interest 

If the bond you choose is selling at a premium because its coupon is higher than the prevailing 

interest rates, keep in mind that the amount you receive at maturity will be less than the amount 

you pay for the bond. When you buy and hold, you need not be too concerned about the impact of 

interest rates on a bond’s price or market value. If interest rates rise, and the market value of your 

bond falls, you will not feel any effect unless you change your strategy and try to sell the bond. 

Holding on to the bond means you will not be able to invest that principal at the higher market 

rates, however. 

 

 1.4.3 CONTROLLING UNIT TRUSTS 

The annual reports, annual accounts and auditor’s report will be prepared and sent to all investors 

within three months of the unit trust’s financial year-end. The semi-annual accounts and reports 

will similarly be sent to investors within two months of the financial half-year end. Check with your 

fund manager or financial adviser if you do not receive these reports. Some fund managers may 

also publish monthly or quarterly updates on their funds. Take time to read these to keep track of 

how your unit trust is doing. There are also other ways to get information on the performance of 

your unit trust. These include: 

• The financial section of local newspapers.  

• Semi-annual reports, annual reports and performance statements from the fund manager. 

• Monthly or quarterly fund factsheets 

• The websites of financial advisers and fund managers. 
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Exercise 

• Identify and explain ways that an investor can be used to control the following financial 

instruments inorder to maximise profits and minimise losses. 

Stock  

Bond          

Unit trusts     
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 SECTION 2: SIMPLE AND COMPOUND INTEREST  

 

 

 
Specific Outcome  
 
On completion of this section you will be able to Use simple and 

compound interest to make sense of and define a variety of 

situations. E.g. mortgage loans, hire purchase, present values, 

annuities and sinking funds 

 

Assessment Criteria  

On completion of this section you will be able to: 

 The differences between simple and compound interest are 

described in terms of their common applications and 

effects.  (S0 2, AC 1)  

 Methods of calculation are appropriate to the problem 

types. (SO 2, AC 2) 

 Computational tools are used efficiently and correctly and 

solutions obtained are verified in terms of the context or 

problem.  (SO 2, AC 3)  

 Solutions to calculations are used effectively to define the 

changes over a period of time. (SO 2, AC 4)  
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2.1 INTRODUCTION  

 

Whether you are paying interest or being paid interest, it's important to fully understand how that 

interest is calculated. There are two basic types of interest: simple and compound. How each type 

is calculated will have an effect on the total amount paid out. Understand both types of interest so 

you will know how they affect the interest payments you make or receive. 

 

2.1.1  SIMPLE INTEREST AND COMPOUND INTEREST (SO 1, AC 1, AC 2, AC 3, AC 4) 

 

There are two types of interest’s i.e. simple and compound interest. 

 

1. Simple interest 

In exchange for the use of a depositor's money, banks pay a fraction of the account balance back 

to the depositor. This fractional payment is known as interest. The money a bank uses to pay 

interest is generated by investments and loans that the bank makes with the depositor's money. 

Interest is paid in many cases at specified times of the year, but nearly always the fraction of the 

deposited amount used to calculate the interest is called the interest rate and is expressed as a 

percentage paid per year. 

 

For example a credit union may pay 6% annually on savings accounts. This means that if a 

savings account contains R100 now, then exactly one year from now the bank will pay the 

depositor R6 (which is 6% of R100) provided the depositor maintains an account balance of R100 

for the entire year. In this chapter and those that follow, interest rates will be denoted symbolically 

by r. To simplify the formulas and mathematical calculations, when r is used it will be converted to 

decimal form even though it may still be referred to as a percentage. The 6% annual interest rate 

mentioned above would be treated mathematically as r = 0.06 per year. The initially deposited 

amount which earns the interest will be called the principal amount and will be denoted P. The 

sum of the principal amount and any earned interest will be called the compound amount and A 

will represent it symbolically. Therefore the relationship between P, r, and A for a single year 

period is 

 

A = P + Pr = P (l + r). 

 

The interest, once paid to the depositor, is the depositor's to keep. Banks and other financial 

institutions "pay" the depositor by adding the interest to the depositor's account. Unless the 

depositor withdraws the interest or some part of the principal, the process begins again for another 
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interest period. Thus two interest periods (think of them as years) after the initial deposit the 

compound amount would be 

 

A = P (l + r) + P (l + r) r = P (1 + r) 2. 

 

Continuing in this way we can see that t years after the initial deposit of an amount P, the 

compound amount A will grow to 

 A = P (l + r)t  (1.1) 

 

This is known as the simple interest formula. A mathematical "purist" may wish to establish Eq. 

(1.1) using the principle of induction. Banks and other interest-paying financial institutions often 

pay interest more than a single time per year. The simple interest formula must be modified to 

track the compound amount for interest periods of other than one year. 

Example1 

Find the simple interest earned on R2800 deposited in a bank at 2% annual interest after 5 years. 

 

Simple interest is the interest paid only on the original deposit or the principal. 

 

The formula used to calculate simple interest is I = ptr, where I is the simple interest, p is the 

principal, t is the time in years and r is the interest rate per year. 

 

The rate of interest is 2% = 2 / 100. 

[Divide the interest rate by 100.] 

 

I = (2800 × 5 × 2100) 

[Substitute 2800 for p, 5 for t and 2 / 100 for r.]  

 

280 

[Simplify.] 

 

The interest after 5 years is R280. 

 

 Example 2  

Marissa deposited R900 in her savings account. The rate of simple interest is 5% per year. Find 

the balance at the end of 4 years. 
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Interest = p × t × r 

[Use the simple interest formula.] 

 

= 900 × 4 × 0.05 

[Substitute 0.05 for 5%.]  

 

= R180 

 

Balance = Interest + Principal = R180 + R900 = R1080. 

 
Example 3 
 
Find the balance in Mrs. Charlie's account after 6 years, if she had deposited R11000 in her 

account 4 years ago. The bank pays a simple interest of 8.4% annually. 

Total number of years t = 6 + 4 = 10 years. 

 

Interest = p x r x t 

[Use the simple interest formula.] 

 

= 11000 x 0.084 x 10 = R9240  

[Substitute 0.084 for 8.4% and simplify.] 

 

Balance = Principal + Interest 

 

= 11000 + 9240 = 20240 

[Substitute the values and add.] 

 

So, the balance in Mrs. Charlie's account after 6 years is R20240. 

Example 4 

A credit card company charges a monthly simple interest of 3% on any unpaid debts. Mr. Isla used 

his wife’s new credit card at the beginning of January this year to get himself a television set worth 

R300 and at the beginning of February he bought a music system worth R150. Find the balance 

that Mr. Isla has to pay at the end of February to pay off the debt. 

 

= 300 x 0.03 x 1 = R9 

Interest at the end of January = p x r x t 
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[Use the simple interest formula.] 

[Substitute 0.03 for 3%.] 

 

= 300 + 9 = R309 

Amount outstanding at the end of January = Principal + Interest 

 

= 309 + 150 = R459 

Amount outstanding at the beginning of February = Amount outstanding at the end of January + 

new credit 

 

= 459 x 0.03 x 1 = R13.77 

Interest at the end of February = p x r x t 

[Use the simple interest formula.] 

[Substitute 0.03 for 3%.] 

 

= 459 + 13.77 

= R472.77 

Amount outstanding at the end of February = Principal + Interest 

[Balance = Principal + Interest] 

 

2. Compound Interest 

The typical interest bearing savings or checking account will be described an investor as earning a 

specific annual interest rate compounded monthly. In this section will be compare and contrast 

compound interest to the simple interest case of the previous section. Whenever interest is 

allowed to earn interest itself, an investment is said to earn compound interest. In this situation, 

part of the interest is paid to the depositor more than once per year. Once paid, the interest begins 

earning interest. We will let the number of compounding periods per year be n. For example for 

interest "compounded monthly" n = 12. Only two small modifications to the simple interest formula 

(1.1) are needed to calculate the compound interest. First, it is now necessary to think of the 

interest rate per compounding period. If the annual interest rate is r, then the interest rate per 

compounding period is r/n. Second, the elapsed time should be thought of as some number of 

compounding periods rather than years. Thus with n compounding periods per year, the number of 

compounding periods in t years is nt. Therefore the formula for compound interest is 
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A = P 









n

r
1  nt   (1.2) 

 

Example 1 

Suppose an account earns 5.75% annually compounded monthly. If the principal amount is R3104 

then after three and one half years the compound amount will be 

 

A = 3104 









12

0575.0
1  (12) (3,5) = 3794.15 

 

The reader should verify that if the principal in the previous example earned a simple interest rate 

of 5.75% then the compound amount after 3.5 years would be only R3774.88. Thus happily for the 

depositor, compound interest builds wealth faster than simple interest. Frequently it is useful to 

compare an annual interest rate with compounding to an equivalent simple interest, i.e. to the 

simple annual interest rate which would generate the sample amount of interest as the annual 

compound rate. This equivalent interest rate is called the effective interest rate. For the amounts 

and rates mentioned in the previous example we can find the effective interest rate by solving the 

equation 

 

3104 









12

0575.0
1  (12) = 3104(1+ re) 

1.05904 = 1 + re 

0.05904 = re 

 

Thus the annual interest rate of 5.75% compounded monthly is equivalent to an effective annual 

simple rate of 5.904%. Intuitively it seems that more compounding periods per year implies a 

higher effective annual interest rate. In the next section we will explore the limiting case of frequent 

compounding going beyond semiannually, quarterly, monthly, weekly, daily, hourly, etc. to 

continuously. 

 

Example 2 

   
A credit card company charges compound interest annually on any unpaid debts at 5%. Mr. B now 

has outstanding debt of R4200. What will be his outstanding debt 3 years from now? 
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Balance = p x (1 + r)t 

[Use the compound interest formula.] 

 

= 4200 x (1 + 0.05)3 

[Substitute 0.05 for 5%.] 

 

= 4200 x 1.16 

[Simplify.] 

 

= R4872 

 

Example 3 

An amount of R600 is deposited at 3% interest compounded annually. What would be the balance 

after 3 years? 

 

Balance, B = p x (1 + r)t 

[Use the compound interest formula.] 

 

= 600 x (1 + 0.03)3 

[Substitute p= 600 r = 0.03 and t = 3.] 

 

= 600 x 1.09 

[Cube of 1.03 = 1.09.] 

 

= 654 

 

Exercises 

1. Suppose that 3659 is deposited in a savings account which earns 6.5% simple interest. What 

is the compound amount after five years? 

2. Suppose that 3993 is deposited in an account which earns 4.3% interest. What is the 

compound amount after two years if the interest is compounded? 
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2.2 APPLICATION OF SIMPLE AND COMPOUND INTEREST 

Simple and compound interests are used widely in hire purchase agreements, mortgage loans and 

annuities. 

 

1. Hire purchase 

When we buy assets on credit, we may enter into hire-purchase agreements with our creditors. A 

hire-purchase contract is a financing arrangement that enables a person to take possession of an 

expensive asset while making regular payments on the asset. The asset becomes the legal 

property of the person only once the asset has been paid for in full. This arrangement has certain 

cost implications for the person buying the asset on hire purchase. Hire purchase is an expensive 

exercise in the long term. Normally a deposit is required when buying an asset on hire purchase. 

Although the installment of hire-purchase agreements is usually low, the total amount that you 

eventually pay back is often much higher than the cash price of the asset. We will illustrate this 

fact in the following example. 

EXAMPLE 

You want to buy furniture by means of a hire-purchase agreement. The cash price of the 

furniture amounts to R10 000. The furniture store requires a 10% deposit on the cash price, 

and equal payments of R800 per month over  

24 months. How much do you actually pay for the furniture? How much interest do you pay in 

total over the 24 months? 

We have that: total paid = deposit + (instalment × no. of periods) 

                        = R1 000 + R800 × 24  

                        = R20 200 total interest paid = total paid – cash price 

                                      = R20 200 - R10 000  

                = R10 200 

 As you can see, the amount of interest you will pay over 24 months is more than the price of the 

furniture itself! 

We will examine savings more closely later on in this unit. First, let's see how to calculate an 

instalment on a hire-purchase agreement. To avoid paying such excessive amounts of money 

unnecessarily, we have to avoid buying on credit. It is usually much cheaper for us to buy assets 

for cash, but not all of us have the money readily at hand. We need to save money in order to buy 

the things that we need. By saving, we earn interest on our money and watch it increase over time! 

Calculating instalment payments when buying on credit 

 



 

DOC NO. AND REVISION DATE CREATED/REVISED RESPONSIBLE DEPARTMENT DOCUMENT NAME PAGES 

ATI_DOC September 2019 Training US 7468 
Learner Guide 

Page 38 of 67 

 

  

The formula for calculating an instalment(s) when buying on credit is: 

  

          S =  

  

Where:                   A is the initial amount to be borrowed 

                              i is the interest rate charged per period 

                              n is the number of time periods over which instalments are to be paid 

 

Although this formula may look complicated, it becomes more manageable when used in practice 

a few times. Notice that the interest rate (i) can be given as a yearly, bi-annually, quarterly or 

monthly rate. This has implications on your number of time periods (n). Make sure that i and n are 

always consistent. For instance, when your rate is given per month, your time periods must be in 

months. When your rate is given per quarter, your time period must be four times per year. 

 

Look at the following example as an illustration of how to apply the formula for calculating an 

instalment. 

  

EXAMPLE 

Suppose you want to buy a car for R65 000. The authorised motor dealer offers you financing and 

tells you he will give you the special rate of 1% per month over 54 months. Although you know this 

is no special rate, you need to know the costs involved. You ask the following questions: 

  

1.       What is the monthly instalment? 

2.       What is the total I would have paid over 54 months? 

3.       How much interest have I paid in total by the end of the 54 months? 

 We can now work out the answers to these questions ourselves! 

  1.       You have the following figures: 

                    A = R65 000 

                    i = 1% per month 

                    n = 54 months 

You can use the formula to calculate the monthly instalment: 

               

         R1 563,68 
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Now you know that your monthly instalment for your new car will be  

R1 563, 68. 

2.       total paid      = instalment (S) × no. of periods (n) 

                              = R1 563,68 × 54 months 

                             = R84 438,72 

Therefore, the total amount you will pay for your car worth R65 000 will  

          be R84 438,72. 

3.     You can now easily calculate the total interest you will have to pay by subtracting the cash 

price of the car from the total amount that you will be charged. 

total interest paid = total amount paid – cash price 

                                    = R84 438,72 – R65 000 

                                    = R19 438,72 

As you can see, when you are able to do these calculations, you are able to decide for yourself 

where you would like to buy your car, and what the real costs involved are. 

Let's now return to the subject of saving our money and watching it grow, rather than paying large 

amounts of interest in credit arrangements! 

The future value of regular savings 

All of us have different reasons for saving. Some of us may be saving to put down a deposit on a 

home. Others may be saving for their education, or their children's education. We should all start 

saving for our retirement early, to ensure a reasonable income in old age. On a lighter note, we 

may want to save to splash out on a luxury item, such as a new bicycle or a dream holiday to an 

idyllic island! 

The best way to save is to put aside some money on a regular basis. Even if it isn't a lot, regular 

monthly payments into a savings account or unit trust investment will grow faster and faster as 

time goes by. It is wise to put aside some money each month as an investment for the future. 

Whatever our reasons for saving, we will want to know how fast our money is growing and what 

the increased amount will be after a certain time period. Let's take a look at the way we can 

calculate this. Remember, most financial institutions calculate interest on savings (and loans) 

using compound interest. Therefore, we will use compound interest in our calculations. Remember 

that this is a positive factor when it comes to savings, as compound interest grows faster than 

simple interest! 

The formula we use to calculate the future value (F) of our savings is: 
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          F = s ×  

 where:  s is the regular savings payment we make each period 

             i is the interest rate we earn on our savings 

           n is the number of periods over which we save 

 Once again, it is important to remember to keep the interest rate (i) and the number of time 

periods (n) consistent. The time period you use for n depends on how often the interest is 

compounded. If the interest rate is quoted per year but the interest is compounded monthly, we 

need to divide the rate by 12 in order to get the monthly rate charged. 

The following example shows you how to use this formula to calculate the future value of savings. 

  EXAMPLE 

 You plan to save R300 per month. Your bank offers a nominal interest rate on savings of 8% p.a. 

compounded monthly (p.a. stands for per annum, which means per year). How much will your 

savings be worth after four years? 

 Because you are making your payments on a monthly basis, we will convert the interest rate (i) 

and the periods (n) to monthly units. 

A nominal rate of 8% p.a. gives us  = 0, 67% per month. 

 A period of 4 years gives us 4 × 12 months = 48 months. 

We have:       s = R300 saved per month 

                    i = 0,67% per month 

                   n = 48 months 

 Remember that 0, 67% =  = 0,0067 

By substituting these figures into the formula, we get: 
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F = s ×  

           = R300 × 56, 39616 

            = R16 918, 85 

 So, after saving R300 per month for four years or 48 months, we end up with a healthy amount of 

R16 918, 85 when the interest is compounded monthly. 

 Let's consider the negative side of this by calculating the interest we pay on a hire-purchase 

contract in the example below. 

 Example 

Go to a furniture store. Find one item that you like and find out the hire- purchase option of 

payment. Compare this to the cash price and calculate how much interest you will be paying over 

the period. 

Of course each person will have a different answer to this question. However, we're giving you a 

model answer to compare your answer against. 

Cash price of TV: R2 999 

Hire-purchase agreement: R300 per month for 12 months 

Total  

= R3 600 

Interest paid = total paid – cash price 

= R3 600 – R2 999 

= R601  

Therefore, the total amount paid for the TV that is worth R2 999 will be R3 600, because a total of 

R601 of interest has been charged over 12 months 

After you have worked through Activity, you should be able to: use mathematics to analyse, 

describe and represent financial situations, and to identify and solve a variety of numerical and 

financial problems using critical and creative thinking. Identify and solve problems using critical 
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and creative thinking ; and gather, organise, evaluate and interpret financial information to plan 

and make provision for monitoring budgets and other financial situations. 

2. Mortgage loans 

A mortgage loan is also known as a home loan. Since most of us either dream about owning a 

home or own a home already, home loans are of interest to us A mortgage loan is a loan that is 

taken out for the specific purpose of buying fixed property (for example, a piece of land or a 

dwelling built on it). 

 Most home loans are repaid over a term of 20 years. This is a long time to commit to regular 

monthly payments and a huge amount of interest is charged by the bank over this period. 

Therefore, we are very interested in the calculations of interest, monthly repayments and the term 

(payment period) of a home loan. 

 It is important to understand that when we sign a home loan agreement with a bank, the bank 

retains the right to seize the house and sell it if we do not make the required monthly repayments. 

For this reason, too, it is important and useful to understand how the repayments on a mortgage 

loan are calculated. 

 The formula for calculating the monthly repayment on a mortgage loan is the same as the one we 

used to calculate instalments on credit purchases. However, we adapt it slightly to suit the 

purposes of a home loan. 

 Let's remind ourselves of the formula for calculating instalments on a credit purchase: 

           F = s ×  

  

In the case of mortgage loans we have: 

           A = the amount that is borrowed, usually the price of the house 

           i = the interest rate charged per period  

              (Normally the rate must be converted to a monthly interest rate) 

          n = the number of periods over which instalments are to be paid  

              (Normally the periods are months) 
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The formula for calculating the instalment (S) is: 

           S =  

Let's now look at the example below where we calculate monthly repayments on a home loan and 

also demonstrate how we are able to save on interest by paying off our home loan more quickly. 

EXAMPLE 

You apply for a mortgage loan of R400 000 to buy a house. The bank grants you the full loan 

amount of R400 000 at an interest rate of 1% per month, to be paid off over a term of 20 years. It 

will be very useful for your financial planning to be aware of the following: 

 1.       What is your monthly repayment? 

 2.       What is the total interest paid by you over the 20-year period? 

 3.     What would you have to pay each month to pay off the mortgage loan in 15 years? 

 4.       What is the total interest paid by you over the 15-year period? 

 5.     How much interest do you save by paying over 15 years rather than 20 years? 

 Before we proceed to answer your questions, we need to make sure that all the variables 

consistent. The repayments are monthly, so we need to make sure that the interest rate (i) and the 

number of periods (n) are in monthly units. 

 i = 1% per month (already in % per month) 

 20 years = 20 × 12 months = 240 months 

 Therefore, n = 240 in months. 

 

1.       You have the following figures: 

 A = R400 000 

i = 1% per month 

n = 240 months 

 Now the monthly repayment (S) is: 

 S = R4 404, 34 
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2. Total paid = monthly instalment × no. of months 

 = R4 404,34 × 240 

 = R1 057 041,60 

 Interest paid = total paid – house price 

                             = R1 057 041, 60 – R400 000 

                             = R657 041, 60 

 Therefore, the interest you will pay at 1% per month after 20 years for buying a house worth R400 

000 is R657 041, 60 – which is more than the value of the house! 

 

3. All the variables are the same in this scenario except the term over which the mortgage is 

repaid. You want to pay it off in 15 years rather than 20 years. 

 Therefore: 

                     A = R400 000 

                    i = 1% per month 

n = 15 years × 12 months = 180 months 

 Now the monthly repayment (S) is: 

 S = R4 800, 67 

 

4.       Total paid = monthly instalment × no. of months 

                       = R4 800, 67 × 180 

                        = R864 120, 60 

 Interest paid = total paid – house price 

                     = R864 120, 60 – R400 000 

                     = R464 120, 60 

 

5.     Interest saved = interest paid over 20 years – interest paid over 15 years 

                               = R657 041, 60 − R464 120,60 

                               = R192 921, 00 

  

 This example illustrates that, by paying R4 800 per month rather than R4 404 per month, you can 

save R192 921 in interest! You will also have finished paying off your house five years earlier. You 

can then put the R4 800 per month towards another investment or even a dream holiday! 

  

Now try to do some home loan calculations yourself. 
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Imagine you have been granted a mortgage loan of R300 000 with interest charged at 1% per 

month. Your monthly repayment is R3 300. After the first month's payment, what part of the R3 

300 is used to pay the bank interest and by what amount is the R300 000 home loan reduced?  

Interest = 1% × R300 000 

= 0,01 × R300 000 

= R3 000  

So R3 000 of the R3 300 repayment goes to the bank as an interest charge. 

Capital reduction = total repayment – interest amount 

= R3 300 – R3 000 

= R300 

Therefore our home loan of R300 000 is reduced by only R300 to R299 700 after the first month's 

repayment. 

After you have worked through the activity, you should be able to: use mathematics to analyse, 

describe and represent financial situations, and to identify and solve a variety of numerical and 

financial problems using critical and creative thinking. Identify and solve problems using critical 

and creative thinking and communicate effectively by using every day and mathematical language 

to describe relationships, processes and problem-solving methods  

 

3. Retirement annuities 

We should all be saving for our retirement. Although it may seem far away, it takes a long time to 

build up a savings or investment account that is big enough to support us in our retirement. You 

could live another 30 years after you've retired. You might want to do things you've never had the 

time to do when you were younger. You could also require special medical care. That is why you 

have to start making provision for your retirement when you are young. 

 

The most popular form of investment used to make provision for retirement is a retirement annuity. 

 Retirement annuities are an effective means of providing an income during our later years in life. 

The size of the regular monthly income payments depends directly on the size of the contributions 

we can afford. It is very important to remember, then, that we need to save hard now to build up a 

lump sum large enough to buy a reasonable stream of monthly income payments. 

 Summary 
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In this lesson, we have shown you a few examples of the influence that interest can have on your 

finances. Whenever you borrow or invest money, you will either pay or receive interest. It is 

therefore important for you to be aware of interest and how and when it is calculated.  

 

 Saving up for something and earning interest as opposed to buying it on credit and paying interest 

can make a huge different to the final amount we pay for an item we want or need. It is up to you 

to decide whether you can wait or not. As long as you are aware of the real price you pay. 

  

We have also looked at providing for your retirement. The more you invest now in your retirement, 

the more money you will have to make life easier for you when you are not earning any more. 

 

 We trust that this lesson has given you new insight into the workings of borrowing and investing. 

 

Exercise 

Test your knowledge of this lesson by completing the self-assessment questions below. When you 

answer the questions, don't look at the suggested answers that we give. Look at them only after 

you've written your answers and then compare your answers with our answers. 

 1.        What is the future value of an investment of R5 000 if you earn simple interest at a rate of 

12% per year for 14 years? 

 2.        What is the future value of an investment of R5 000 if you earn compound interest at a rate 

of 12% per year for 14 years? 

 3.        Suppose you want to buy furniture by means of a hire-purchase agreement. The cash price 

of the furniture amounts to R10 000. The furniture store calculates instalments over 24 months and 

charges 2% interest per month. Calculate your monthly instalment and the total you will pay over 

the 24 months. 

 4.        You want to start saving for a deposit on a house. You decide to invest R400 in a unit trust 

account every month. If the unit trust earns 1% per month compounding, how much money will be 

saved at the end of three years? (Ignore the costs normally charged by unit trust companies.) 

 5.     Why do we need to save for retirement now to be able to invest in a retirement annuity on 

retirement? 
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6.     A bank grants you a R500 000 loan to buy a house. It charges an effective interest rate of 

0,8% per month on the loan. If you are planning to repay the loan over 20 years, what will your 

monthly repayment be?  

Answers to exercise 

1.     A = R5 000 

i = 12% 

n = 14 years 

        The future value (F) after n time periods using simple interest is: 

         F = A + (A × i × n) 
  
           = R5 000 + (R5 000 × 0,12 × 14) 
  
           = R5 000 + R8 400 
  
           = R13 400 

         Therefore, the future value using simple interest will be R13 400. 

 

 2.       A = R5 000 

i = 12% 

n = 14 years 

  

The future value (F) after n time periods using compound interest is: 

           F = A (1 + i)n 

            = R5 000(1 + 0,12)14 

            = R5 000(1, 12)14 

            = R5 000(4, 8871123) 

            = R24 435, 56 

 So, the future value using compound interest is R24 435,56.  

 3.     A = R10 000 

        i = 2% per month 
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        n = 24 months 

           The formula for calculating the instalment (S) is: 

                     S = R528,71 

         Therefore, the monthly instalment is R528, 71. 

         The total you will pay over 24 months is R528, 71 × 24 = R12 689,06. 

 

 4.     S = R400 

       i = 1% per month 

        n = 3 years = 36 months 

           The formula we use to calculate the future value (F) of our savings is: 

           F = S ×  

             = R400 ×  

            = R400 ×  

            = R57 230,75 

 So, your savings accumulate over time to give you R57 230,75 after three years. 

5.        The retirement annuity we buy when we retire depends on the amount of money we have at 

that time. We need to save hard over a long time to build up a healthy lump sum by the time we 

retire. The larger the lump sum we can pay at retirement, the larger the regular income payments 

we will receive during retirement. 

   

 

 6.        A = R10 000 

i = 0,8% per month;  

        n = 20 years × 12 = 240 months 

           The formula to calculate the monthly repayment (S) is: 

                     S  = R4 693,36 

 Hence your monthly home loan repayment is R4 693,36. 
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SECTION 3: UNDERSTANDING ASPECTS OF COSTS 

AND REVENUE. 

 

 

Specific Outcome  
 
On completion of this section you will be able to investigate various 

aspects of costs and revenue. E.g. marginal costs, marginal 

revenue and optimisation of profit 

 

Assessment Criteria  

On completion of this section you will be able to: 

 Values are calculated correctly. (SO 3, AC 1) 

 Mathematical tools and systems are used effectively to 

determine and describe the relationships between the 

various aspects of cost and revenue. (SO 3, AC 2) 

 Terminology is used in the correct context. (SO 3, AC 3) 

 Reasonable methods are described for the control of costs 

and optimisation of profits in relation to given data. (SO 3, 

AC 4)  
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3.1 INTRODUCTION 

 
All people make decisions “at the margin,” and business owners are no exception. Decisions to 

sell one more unit, produce one more run or make one more photo shoot are all decisions that are 

made at the margin. The decision process weighs the pros (marginal benefits) and the cons 

(marginal cost). When these two things are equal, it means you are maximizing profit. 

 

BUSINESS APPLICATIONS 

Consider a full-service restaurant. If the average meal price is R15, that figure is the marginal 

revenue. As long as it costs less than R15 to prepare that meal, the restaurant will continue to sell 

as many as it can. But if the cost to prepare and serve the meal costs more than R15, the 

restaurant has three choices: cut back on its menu, raise the price of the meal (raising the 

marginal revenue) or send several of the workers home for the day (to lower the marginal cost). A 

retail shop that sells shoes for R50 a pair has a marginal revenue of R50. As long as the cost of 

selling each pair is less than that, the store will sell all it can, since each sale adds more profit. But 

if the marginal cost of a pair rises above R50 -- possibly because brisk sales led to hiring too many 

salespeople -- then the owner should downsize to restore profitability. 

 

 

3.2  MARGINAL COST 

Marginal cost is the change in total cost that arises when the quantity produced changes by one 

unit. That is, it is the cost of producing one more unit of a good. Mathematically, the marginal cost 

(MC) function is expressed as the first (order) derivative of the total cost (TC) function with respect 

to quantity (Q). Note that the marginal cost will change with volume, as a non-linear and non-

proportional cost function includes 

 Variable terms dependent to volume, 

 Constant terms independent to volume and occurring with the respective lot size, 

 Jump fix cost increase or decrease dependent to steps of volume increase. 

 

So at each level of production, the marginal cost is the cost of the next unit produced referring to 

the basic volume. 
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In general terms, marginal cost at each level of production includes any additional costs required 

to produce the next unit. If producing additional vehicles requires, for example, building a new 

factory, the marginal cost of those extra vehicles includes the cost of the new factory. In practice, 

the analysis is segregated into short and long-run cases, and over the longest run, all costs are 

marginal. At each level of production and time period being considered, marginal costs include all 

costs which vary with the level of production, and other costs are considered fixed costs. 

 

A number of other factors can affect marginal cost and its applicability to real world problems. 

Some of these may be considered market failures. These may include information asymmetries, 

the presence of negative or positive externalities, transaction costs, price discrimination and 

others. 

 

Changes in marginal costs of production are shown in the diagram below. 

 

The initial marginal cost curve is assumed to be MC1. If there is a fall in the prices of raw materials 

(for example resulting from an increase in the exchange rate or a fall in the market price of 

international commodities) then we would see an outward shift in the marginal cost curve from 

MC1 to MC2. A business would now be able to produce more output at any given price. An 

outward shift in MC is equivalent to an outward shift in the firm's supply curve. If variable costs 

increase, then we see an inward shift in MC from MC1 to MC3. Firms can now supply less output 

at each price level. 

 

http://en.wikipedia.org/wiki/Information_asymmetry
http://en.wikipedia.org/wiki/Externality
http://en.wikipedia.org/wiki/Transaction_costs
http://en.wikipedia.org/wiki/Price_discrimination
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The marginal cost of producing an extra unit is linked with the marginal productivity of labour. If 

marginal product is falling, assuming the cost of employing extra units of labour is constant, then 

the extra costs of the additional units of output will rise. 

 

The principles of marginal costing 

The principles of marginal costing are as follows. 

I. For any given period of time, fixed costs will be the same, for any volume of sales and 

production (provided that the level of activity is within the ‘relevant range’). Therefore, by 

selling an extra item of product or service the following will happen. 

o Revenue will increase by the sales value of the item sold. 

o Costs will increase by the variable cost per unit. 

o Profit will increase by the amount of contribution earned from the extra item. 

II. Similarly, if the volume of sales falls by one item, the profit will fall by the amount of 

contribution earned from the item. 

III. Profit measurement should therefore be based on an analysis of total contribution. Since 

fixed costs relate to a period of time, and do not change with increases or decreases in 

sales volume, it is misleading to charge units of sale with a share of fixed costs. 

IV. When a unit of product is made, the extra costs incurred in its manufacture are the variable 

production costs. Fixed costs are unaffected, and no extra fixed costs are incurred when 

output is increased. 

 

For example, 

 If a firm can produce 150 units of a product at a total cost of R5, 000 and 151 units for R5,100, the 

marginal cost of the 151st unit is R100.  

 

3.3  MARGINAL REVENUE 

The change in total revenue resulting from a change in the quantity of output sold. Marginal 

revenue indicates how much extra revenue a firm receives for selling an extra unit of output. It is 

found by dividing the change in total revenue by the change in the quantity of output. Marginal 

revenue is the slope of the total revenue curve and is one of two revenue concepts derived from 

total revenue. The other is average revenue. To maximize profit, a firm equates marginal revenue 

and marginal cost. 

 

Marginal revenue is the extra revenue generated when a firm sells one more unit of output. It plays 

a key role in the profit maximizing decision of a firm relative to marginal cost. A firm maximizes 

profit by equating marginal revenue, the extra revenue generated from production, with marginal 
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cost, the extra cost of production. If these two marginals are not equal, then profit can be 

increased by producing more or less output. 

The relation between marginal revenue and the quantity of output produced depends on market 

structure. For a perfectly competitive firm, marginal revenue is equal to price and average 

revenue, all three of which are constant. For a monopoly, monopolistically competitive, or oligopoly 

firm, marginal revenue is less than average revenue and price, all three of which decrease with 

larger quantities of output. The constant or decreasing nature of marginal revenue is a prime 

indication of the market control of a firm. 

Marginal revenue can be represented in a table or as a curve. For a perfectly competitive firm, the 

marginal revenue curve is a horizontal, or perfectly, line. For a monopoly, oligopoly, or 

monopolistically competitive firm, the marginal revenue curve is negatively sloped. 

The marginal revenue received by a firm is the change in total revenue divided by the change in 

quantity, often expressed as this simple equation: 

marginal revenue = 

change in total revenue 

 

change quantity 

 

EXAMPLE 

• Let us presume that company XYZ is selling a product for R5, the revenue for two products 

thus coming to R10. 

• Substituting these variables into the equation mentioned above, we get MR = R10 - R5, 

which is equal to R5. Thus, the marginal revenue for the second product is R5. 

• Working through another example, where the cost of selling two products is 20% lesser 

than what is received by the sale of one product. In this example, the TR for 1 product 

remains the same at R5. But, the cost of selling a product is R4 thus increasing the TR by 

R1. The TR for 2 products is R11 rather than R10. 

• Computing the new MR through the aforementioned equation, MR = R11 - R5, which is 

equal to R6. Therefore, the marginal revenue for the second product has changed to R6.  
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3.4 PROFIT MAXIMISATION 

 

Firms and decision makers seek to maximize profits and benefits. To calculate profit 

maximization price and quantity, the supply function and demand function is needed. Upon 

having these calculated the equilibrium price needs to be determined. Graphically, it is the price 

where the supply curve and the demand curve intersects. 

 

 

To calculate the equilibrium price the supply function and demand function needs to be set equal 

to each other. 

If the demand function is Qd = 10-2P 

and the supply function is Qs = -6 + 5p 

set 15-2P= -6+5P 

and solve for P 

21 = 7P 

P=3 

Therefore the price is 3. 

To solve the quantity, substitute 3 for P in either the demand function or the supply function. 

15-2P = 15-2(3)= 15-6=9 

-6+5P=-6+5(3)=-6+15=9 

Therefore the profit maximization quantity is 9. 

  

http://www.economicswiki.com/wp-content/uploads/2011/07/equilibrium.gif
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To find the profit maximization levels, other approaches can be taken as well. Profit is simply the 

Total revenue minus the costs incurred. Therefore by simply doing a multiplication and subtraction 

approach, the quantity and price of different permutations can yield the profit 

maximization levels. Profit maximization = Total revenue (TR) – Costs (C). 

 

 How to Calculate Profit 

Revenue is simply the quantity sold multiplied by the price each unit sold at. If good1 sold for $5 

and 20 of them were sold, total revenue would be $100. If it cost $ 30 total for the goods, the profit 

maximization would make a profit of $70. One has to analyze the different permutations of this 

though. A firm could sell good1 for $4 and sell 30 of them with a cost of $40 and make a profit 

maximization profit of $80. Out of the approaches, this method, while the simplest to calculate, it 

is inefficient to work out each possible set. 

  

Similar to the setting the demand function and the supply function equal to one another is setting 

marginal revenue equal to marginal cost to find the profit maximization levels. Profit 

maximization firms wish to have MR = MC. If MR > MC, then profit is increasing and marginal 

profit is positive. If MR < MC then profit is decreasing and marginal profit is negative. When MR = 

MC profit has increased to the highest level it can be and marginal profit is now 0. The only place it 

can go is negative and that is undesirable for profit maximization. 

  

 
 Maximizing Profit 

 The primary issue with profit maximizing firm trying to profit maximize is that they do not have 

access to their marginal revenue nor marginal cost information or are unwilling or incapable of 

calculating the data. In this case many profit maximization firms will use a simpler equation of : 

MR = ∆TR/∆Q =(P∆Q+Q∆P)/∆Q=P+Q∆P/∆Q  and use the Mark Up approach. 

 

http://www.economicswiki.com/wp-content/uploads/2011/07/profit-maximizing-firm.png
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Example 1 

Josh's lawn mowing business is in the business of cutting grass. Josh already has leased a 

lawnmower and a pickup truck. Let us assume that all of the labour is done by two hired workers. 

Now, Josh has to decide how many hours for which to hire the workers, which in turn will 

determine how many lawns his company mows. For example, if each worker works 5 hours, then 

the total hours worked will be 10 and the total number of lawns mowed will be, say, 9. The key 

factors in Josh's decision will be worker productivity, the wage rate, and the price he can charge 

for mowing lawns. 

Suppose that Josh receives R18 for each lawn that his workers mow. Finally, suppose that his 

workers' lawn mowing productivity is as follows. 

Total Hours Worked Per Day Lawns Mowed Per Day 
Cost 

(R11 per hour) 

Revenue 

(R18 per lawn) 

8 7 R88 R126 

10 9 R110 R162 

12 11 R132 R198 

14 13 R154 R234 

16 14 R176 R252 

18 15 R198 R270 

20 16 R220 R288 

22 16 R242 R288 

How many hours should Josh have his employees work? We look at profit, which is revenue minus 

cost, to try to find a maximum. The maximum profit is at 14 hours of work, mowing 13 lawns, with 

revenue of R234, cost of R154, and profit of R80. 

Another way to find the point of maximum profit is for Josh to hire additional hours until the next 

hour will add less in revenue than in cost. When we start at 12 hours of work, the next two hours 

produce two more lawns mowed, which gives Josh R36 in additional revenue compared with R22 

in marginal cost. However, when the employees work a total of 14 hours (7 hours apiece), the next 

two-hour increment produces only one more lawn mowed, which means only R18 in revenue. This 

is less than the cost of two additional hours, which is R22. So, he should stop after 14 hours. 
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Another way of putting this is that a firm should increase its output as long as the marginal cost of 

producing additional output is less than the price of output. In short, we stop increasing output 

when price equals marginal cost. 

 

Example 2: 

Appalachian Coal mining believes it can increase labour productivity and therefore net revenue by 

reducing air pollution in its mines. It estimates that the marginal cost function for reducing pollution 

by installing additional capital equipment is: 

MC=40P 

 

Where P represents a reduction of one unit of pollution in the mines. It also feels that for every unit 

of pollution reduction the marginal increase in revenue (MR) is 

MR= 1,000-10P 

 

How much pollution reduction should Appalachian Coal mining undertake? 

 

Solution: 

The installation of additional capital equipment will reduce the pollution and thereby increases the 

labour productivity. But we should take into account the additional cost of such activity. We should 

see to that the cost is not offsetting the benefit. 

 

Thus we should fix the level of pollution reduction in an optimal manner. This optimal value of P 

(Pollution reduction) is given by the following condition. 

 

Marginal Cost = Marginal Revenue 

In the given problem we have Marginal Cost = MC = 40P and Marginal Revenue = MR = 1,000-

10P 

Thus to get the optimal value we should have: MC = MR 

40P = 1,000 – 10P 

50 P = 1000 

P = 1000 / 50 

P = 20 

Thus the required unit of reduction in the pollution is twenty units. 
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EXERCISE 

The inverse demand curve (or average revenue curve) for the product of a perfectly competitive 

industry is given by P = 160 - 0.5 Q where P is the price per unit and Q is the quantity. The short-

run industry marginal cost function is MC = 100 + 0.25 Q  

 

a) Calculate the equilibrium price and quantity, assuming perfect competition and profit 

maximisation, and hence calculate the consumers' surplus and producers' surplus.  

b) For the monopolist:  

c) Profit maximising quantity for the monopolist. 
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SECTION 4: ASPECTS OF THE NATIONAL AND  

GLOBAL ECONOMY 

 
 

Specific Outcome  
 
On completion of this section you will be able to Use mathematics to 

debate aspects of the national and global economy. E.g. exchange 

rates, imports, exports, comparative effectiveness of currency in 

relation to remuneration, monetary policy and the control of inflation 

 

Assessment Criteria  

On completion of this section you will be able to: 

 Values are calculated correctly. (SO 4, AC 1) 

 Mathematical tools and systems are used effectively to 

determine, compare and describe aspects of the national 

and global economy. (SO 4, AC 2) 

 Debating points are based on well-reasoned arguments 

and are supported by mathematical information. (SO 4, 

AC 3) 
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4.1 INTRODUCTION 

 

The economy is about how wealth is created, distributed and consumed. It concerns the ways in 

which a country produces, distributes and consumes the tangible, material commodities of life. It is 

also about how the proceeds or income from these activities are distributed between those that 

contribute toward them: capitalist businesses, workers, the state and the whole of society. Every 

person affects the economy in some way and we are all affected by it. 

Economics attempts to answer questions such as: 

 What is produced and how? 

 Why does a particular country produce particular goods and services? 

 How are the natural resources used? 

 How does a country earn and spend its money? 

 How are its people employed, and what technology do they use in their work? 

 What is the relationship between these things and the wealth and poverty of different 

communities? 

 

The way we usually measure the size of an economy is by its Gross Domestic Product (GDP). 

GDP is the value of all the goods and services produced within our borders in one year. This value 

is equal to the economic wealth of the country, all the things of economic value, which can be 

bought or sold, that have been produced in South Africa in one year. This includes all 

the goods like: loaves of bread, mealies, cars and gold, as well as all the services like, taxi rides, 

telephone units, haircuts, hotel rooms or tickets to football matches. We add the prices of all these 

things together to get GDP. 

 

NB:  

 

It is possible to compare the economy of two countries. This can be done by comparing; 

• Exchange rates 

• Balance of payment 

• GDP 
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4.2  EXCHANGE RATES 

 

The exchange rate is the price at which the currency of one country can be converted into the 

currency of another. In order to convert from one currency to another we need a table of cross 

currency rates as shown below: 

 

The following example shows how the table is used. 

 

Example 1 

Tuli has saved R1 500, 00. How many of each of the following can she buy: 

US Dollars and Japanese Yen? 

Solution  

 

Activity 1 

How many Euros and Pounds can Tuli buy? 

From example 1, we can see that for the same number of Rands Tuli gets nearly ¥25 000 and in 

comparison only R225. The question is, 

however, would Tuli be able to buy exactly 

the same things with R225 in the US as she 

will be able to buy with the ¥25 000 in 

Japan? 

Tuli could answer this question without 

travelling to either country by comparing the 

prices of similar items in both countries. In other words, in order to establish the buying power of 

the South African Rand in other countries, we need to compare the price of a similar product in 
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each country. Economists have identified a product that is sold in almost all countries in the world 

and which is also identical from one country to the next – the Macdonald’s Big Mac Burger. 

 

This hamburger is made to the strictest quality control conditions. Even the sesame seeds that are 

sprinkled on top of the bread roll are counted and are the same from one outlet to the next and 

from one country to the next! Because this product is so comparable from one country to the next 

economists have used it to develop what is known as the Big Mac index. 

 

So the question isn’t so much about how many Dollars or how many Yen Tuli can get for her R1 

500 but how many Big Macs she can buy in the United States and Japan with her R1 500? 

 

To answer this question we need to look at the Big Mac index which is shown in Annexure A. (See 

back of the module). Down the left are the countries and for each country there is the price of the 

Big Mac in that country and its currency. 

 

Example 2 

Tuli has saved R1 500, 00. Use the values in the table to establish how many Big Macs an she 

buy in each of the following countries if the cost of a Big Mac is: 

1. R3, 41 in the United States? 

2. ¥280, 00 in Japan? 

3. R15, 50 in SA? 

 

Solution 

1. Number of Big Macs = R224, 70 ÷ R3, 41/Big Mac 

 = 65, 89 

 = 66 Big Macs 

2. Number of Big Macs = ¥24 907, 50 ÷ ¥280/Big Mac 

 = 88, 95 

 = 89 Big Macs 

3. Number of Big Macs = R1 500, 00 ÷ R15, 50/Big Mac 

 = 96, 77 

 = 97 Big Macs 

From the above it looks like South Africa is the place where our Rand goes the furthest. If we 

compare the United States and Japan then our Rand goes further in Japan than it does in the 

United States. 
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Exercise 

How many Big Macs can she buy in each of the following countries if the cost of a Big Mac is: 

1. €3,06 in France? 

2. £1,99 in England? 

3. In which of the five countries does the Rand have the most buying power and in which 

country does the Rand have the least buying power? 

 

4.3 BALANCE OF PAYMENT 

The balance of payments is an economics concept that compares the transactions of the people in 

one country to the transactions of those in another country. Essentially, balance of payments looks 

at imports and exports. If a country has a positive balance of payments, then that country will have 

more cash flowing into the country than flowing out. If a country has a negative balance of 

payments, then that country will have more cash flowing out of the country than flowing in. 

In the balance of payments, economic transactions between residents and non-residents are 

presented in two main groups of accounts: the current account and the capital and financial 

account. 

Current account 
The current account comprises transactions in goods, services (which cover travel, 

transportation, commercial services, and government services), investment income and 

current transfers. Transactions in exports and interest income are examples of receipts, 

while imports and interest expense are payments. The balance from these transactions 

determines if South Africa’s current account is in surplus or deficit. 

Capital and financial account 
The capital and financial account includes the capital account, made up of capital transfers 

and non-produced non-financial assets, and the financial account. The financial account 

records transactions in financial instruments. Financial assets and liabilities with non-

residents are presented under three functional classes: direct investment, portfolio 

investment and other investment. These investments belong either to South African 

residents (South African assets) or to foreign residents (South African liabilities). 

Balance 
In theory, the sum of all entries throughout the balance of payments statement should be 

equal to zero. For example, a current account surplus or deficit should correspond to an 

equivalent outflow or inflow in the capital and financial account. In fact, as data are 
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compiled from multiple sources, the two balance of payments accounts rarely equate. As a 

result, the statistical discrepancy is the net inflow or outflow that would be needed to 

balance the accounts. 
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An example 

Balance of payments items 
Fictive annual estimates 

(millions of dollars) 

Current account 
 

Receipts 500,000 

Goods and services 460,000 

Investment income 35,000 

Current transfers 5,000 

Payments 475,000 

Goods and services 400,000 

Investment income 70,000 

Current transfers 5,000 

Balances 25,000 

Goods and services 60,000 

Investment income -35,000 

Current transfers 0 

Capital account 5,000 

Financial account -25,000 

South African assets, net flows -70,000 

Canadian direct investment abroad -30,000 

Portfolio investment -10,000 

Other investment -30,000 

South African liabilities, net flows 45,000 

Foreign direct investment in South Africa 10,000 

Portfolio investment 20,000 

Other investment 15,000 

Total capital and financial accounts, net flow -20,000 

Statistical discrepancy -5,000 

In the capital and financial account, a minus sign denotes an outflow of capital resulting from an increase in 

claims on non-residents or a decrease in liabilities to non-residents. 
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Exercise 

 

For each of the following events show how it enters the balance of payments of SA, it does. 

Remember that every transaction enters both on credit and debit side such that both sides are 

exactly equal in the end.  

 

1. The RSA reserve bank receives $10 m in fee for financial services provided to USA customers. 

2. The RSA reserve bank withdraws $5m to pay for royalties to UK manufacturers. 

3. A multinational company in SA buys 10 000 tractors worth $10m. 

4. An immigrant from Zimbabwe working in SA transfers R20 000 to his family in Zimbabwe. 

6. South African resource company buys a mine in Botswana for $100m. 

7. A French investor living in SA receives dividends worth $5m.
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ANNEXURE  

 


