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1 Fractions and ratios

Fractions

A fraction is a part of a whole. It is usually written as one number over another number,
separated by a horizontal line.

m  The bottom number (the denominator) shows how many equal parts a whole has been
divided into.
For example, if a pizza is divided into six equal slices, then the denominator is 6.

m The top number (the numerator) says how many of those parts are being considered.
For example, if you eat three slices of the above pizza, then the numerator is 3 and
you have eaten % of the pizza.

Fractions are often used in calculations to find a portion of a total amount. For example,
calculating % of £240 means splitting £240 into five equal parts and then taking two of

these parts.

Simplifying fractions

AP YA

Figure 1.1

The total number of mobile phones in the container is 6. There are 2 red phones and
4 black phones. This means that % of the phones are red and % are black. Both of

these fractions can be simplified.

Figure 1.2 can help you simplify fractions. Equivalent fractions are shown on the
coloured bricks. The bricks in each row add up to the whole.

Figure 1.2 Equivalent fractions
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From the diagram you can see that:

m -~ isequivalent to % (a half)

[ L]

m - isequivalent to % (one-third)

[=)]

] % is equivalent to % (two-thirds)
1.2 1.2 1.2
3 6 3 6 3 6
| |
\_ J
Figure 1.3

So % (one-third) of the phones in the container are red and % (two-thirds) are black. This
can also be expressed using the word ‘proportion’: the proportion of red phones in the
container is %

To simplify fractions without using ‘bricks’ as shown in Figure 1.2, think if there is a
number that divides into both the numerator and the denominator (a ‘common factor”).
For example, with the fraction -:—, the number 2 divides into both top and bottom: 4 +2 =2
and 6 + 2 = 3, so the fraction becomes %

Converting fractions to decimals

Sometimes it may be more convenient to write a fraction as a decimal. To do this, simply
divide the numerator (top number) by the denominator (bottom number).
For example, % means 2 divided by 6, so

%:2 +6=03333 ..

Note that this is a recurring decimal, i.e. after the decimal point there is a repeating
pattern of digits that never terminates.

We can write the result as 0.33 (2 d.p.), which means ‘0.33 to two decimal places’.

Using fractions to work out ‘how many’ or ‘how much’

In economics, information is often given in the form of proportions of a total amount,
for example, ‘a fifth of total sales revenue comes from sales of product A’. So, if the total
sales revenue is £400000, then the revenue from product A can be calculated as

% x £400000
(a fifth of £400000 means % times £400000)




On a calculator this could be done as 1 divided by 5 and then the answer multiplied by
400000. This gives an answer of £80000.

Understanding and being confident in calculating with fractions will help you greatly

throughout your AS/A-level economics course. Situations in which fractions are

frequently used include:

®  assessing the significance of some factor by considering what proportion of the total
it accounts for, e.g. what proportion of the workforce is from a particular age group

m  calculating percentages (a percentage is just a fraction where the denominator is 100 —
see Unit 2)

m elasticity calculations (see Unit 2)
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Ratios

Fractions and ratios are closely related, but instead of comparing a “part’ with a ‘whole’
as fractions do, ratios compare the relative amounts of two or more items.

In the example shown in Figure 1.1, there are 2 red phones and 4 black phones in
the container. So the ratio of red phones to black phones is 2 :4. The colon (;) means
‘compared to’.

Simplifying ratios

Ratios can be simplified in the same way that fractions can be simplified: divide the
numbers on both sides of the colon by the same number. It is often useful to simplify
so that one of the sides becomes 1.

For example, if you divide both sides of the ratio 2 : 4 by 2, you get the simplified
ratio 1:2.

.

Figure 1.4

The original ratio 2:4 means that for every 2 red phones there are 4 black ones. This is
the same as saying ‘for every 1 red phone there are 2 black ones’.

You could also divide both sides of the ratio 2:4 by 4. This gives

Y Ay L
(274).(4.4)_2.1
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Here are some examples of how ratios can arise in your economics course:

m Ratios are particularly useful when you need to make a quick comparison of two
quantities, i.e. how much bigger or smaller one amount is compared to another.
For example:

O comparing living standards of two countries by comparing their GDP per head

0 comparing price inflation with wage inflation to assess cost-of-living changes
over time

0 comparing average income of the richest 10% and poorest 10% of a country’s
population

1 Fractions and ratios

m At A-level, opportunity cost ratios are used to understand the law of comparative
advantage, which is an international trade topic.

o Worked examples

a A firm pays £200 per week on rent for its premises. It spends £800 per week on all its other costs.

i  What proportion of the firm’s total costs is rent?

Step 1: to calculate a proportion (fraction), first find the amount of the ‘whole’.
Total costs = £200 + £800 = £1000

Step 2: use the amount found in Step 1 as the denominator and the ‘part’ you are interested in as
the numerator to set up the fraction.

Proportion spent on rent is

rent cost 200

total costs 1000

Step 3: simplify the fraction if possible.
The number 200 can be divided into both top and bottom of the fraction: 200 + 200 = 1 and
1000 + 200 = 5. Therefore, the proportion spent on rent is %

il 'What is the ratio of rent to other costs?

Step 1: set up the ratio by writing down the relevant amounts separated by a colon.

Rent: Other costs
=200:800

Step 2: simplify the ratio if possible.
Dividing both sides by 200 gives
(200 +200): (800 +200)=1:4
This means that for every £1 spent on rent, £4 is spent on other costs.

b An economy has a population of 60 million. Two-thirds of the population are of working age.
(The working-age population is defined by the World Bank as those individuals from 15 to
64 years old. Dependents are defined as individuals younger than 15 or older than 64.)

i Calculate the size of the workin-g-age population.
Two-thirds of 60 million is calculated as
2
3 %X 60 million = 40 million

On a calculator this can be done as 2 divided by 3 and then the answer multiplied by 60.




ii Calculate the proportion of the population who are dependents and the total number of

dependents.

m  If two-thirds of the population are of working age, this leaves one-third, i.e. >

of the population who are not of working age.

m  Since individuals are either dependents or part of the working-age population, the proportion

of the population who are dependents must be 51
The number of dependents is

1

3 % 60 million = 20 million

Alternatively, find this number from 60 million — 40 million = 20 million.

0 Guided questions

Copy out the workings and complete the answers on a separate piece of paper.

1 In 2013 the GDP per capita (GDP per head), in US dollars at purchasing power
parity (PPP), was approximately $2400 for Tanzania and $38400 for the UK.

a What was the ratio of the UK’s GDP per capita to Tanzania’s GDP per capita

in 2013?

Step 1: set up the ratio by writing down the relevant amounts separated by a
colon.

UK’s GDP per capita : Tanzania’s GDP per capita

Step 2: simplify the ratio.
Divide both sides by Tanzania’s GDP per capita.
UK’s GDP per capita : Tanzania’s GDP per capita

b What conclusions can be drawn from this information?

The sirﬁplified ratio shows that in 2013 the average income in the UK was

approximatel times the average income in Tanzania.
g

The data is given at purchasing power parity, so cost-of-living differences

have been accounted for. This means that the standard of living in terms of the

quantity of goods that an individual can buy was approximately
higher in the UK than in Tanzania.

2 With the same amount of resources, country A can produce 15 cars or
60 bicycles, whereas country B can produce 10 cars or 50 bicycles.

T

times

a For each country, work out the opportunity cost of producing one car (in

terms of the number of bicycles that could have been produced instead).
Which country has the smaller opportunity cost of producing one car?

1 Fractions and ratios
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m  Opportunity cost is a concept which is covered early in the A-level
£COnomics course.

® It is the value of the next best alternative foregone, and is often used in
decision making.

Step 1: set up ratios by writing down the relevant amounts separated by
a colon.

In this case, you want to show, for each country, how many cars could be
produced compared to how many bicycles could be produced.

Cars : Bicycles
Country A I & 60
Country B — _
Step 2: simplify the ratios.

Because you need to find the opportunity cost of producing one car, divide
both sides of each ratio by the number of cars to convert that quantity to 1.
This will allow us to see what number of bicycles would need to be sacrificed
if the resources are used to produce one car.

For country A, divide both sides of the ratio by 15.
For country B, divide both sides by

Then the ratios become
Cars : Bicycles
Country A 1 ! o
Country B 1 : —
Step 3: draw conclusions from the simplified ratios.

Country A would have to sacrifice ____ bicycles to produce one car, whereas
country B would have to sacrifice ___ bicycles. Therefore country —_ has
the smaller opportunity cost of producing one car. |

b Work out the opportunity cost of producing one bicycle for each country.

To find the opportunity cost of producing one bicycle, divide both sides of each
original ratio by the number of bicycles to convert that quantity to 1. This will
allow us to see what number of cars would need to be sacrificed if the resources
are used to produce one bicycle.

This time the simplified ratios are

Cars : Bicycles

Country A 1

Country B~ 1
Country A would have to sacrifice ____ cars to produce one bicycle, whereas
country B would have to sacrifice ___ cars. Therefore country has the

smaller opportunity cost of producing one bicycle.




If you’re not sure which of the fractions is smaller, convert them into decimals for
easier comparison, or look at Figure 1.2.

G Practice questions

3 A household in the UK spends £480 per week. Some of the main categories of
spending are listed below.

Table 1.1 Household spending per week

Category i Amount spent
Housing, fuel and power £80
Transport £60
Food and non-alcoholic drinks £60
Recreation and culture £60
Restaurants and hotels £40
Household goods and services £30

a  What proportion of total spending is spent on each category listed in Table 1.1?

b Find the ratio of spending on restaurants and hotels compared to spending on
recreation and culture. Present this ratio in a simplified form.

¢ If this household spends % of its transport spending on ‘public transport’, work out
how many pounds it spends per week on public transport and how much on other
forms of transport.

4 A manufacturer of mobile phone accessories has set up his equipment so he can

produce three black phone cases and two grey phone cases per minute.

a  What proportion of the phone cases produced each minute are black?

b Write down a ratio that shows the number of black phone cases compared to the
number of grey phone cases produced per minute.

¢ Simplify the ratio in part b to show the number of grey phone cases produced for
every black phone case per minute.

d  Simplify the ratio in part b to show the number of black phone cases produced for
every grey phone case per minute.

5 In 2013 the GDP per capita, in US dollars and PPP-adjusted, was approximately
$25500 for Greece and $53 550 for the USA.

Write down the ratio of GDP per capita for Greece compared to that for the USA.

Use this ratio to describe how much higher the standard of living in the USA seems
to be.

6 With an identical amount of resources, country A can produce 30 tractors or
60 lorries, whereas country B can produce 40 tractors or 50 lorries.
a For each country, work out the opportumty cost of producing one tractor. (To do
this, set out the ratios and then simplify them in an appropriate way.)
b For each country, work out the opportunity cost of producing one lorry.
¢ Which country has the lower opportunity cost in the production of lorries?

(Use Guided question 2 on opportunity cost to help you with this question.)
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7 The ratio of dependents to the working-age population in an economy is 1:2.
This means that for every dependent in the population, there are two people of
working age.
a  What proportion of the total population are dependents and what proportion are
of working age?
b If the population of the economy is 60 million, calculate the number of
dependents.
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