2 Percentages, percentage changes

and elasticity

Percentages

A percentage is a number expressed as a fraction of 100. The percentage symbol % means

‘divided by 100’ or ‘out of 100", So, for example, 40% can be expressed as 1—40% and vice versa.

To convert a fraction to a percentage, calculate the fraction in decimal form and multiply by
100. For example, two parts out of a total of five can be converted to a percentage as follows:

%x 100 = 0.4 x 100 = 40%

Just like finding a fraction or proportion of a total amount, you can also find a percentage
of a quantity. For example, to find 40% of £270, first write 40% as a fraction or as a
decimal and then multiply it by £270:

40% =2
100

ﬂ x £270 = £108
100

Percentages are used in a variety of economic situations, including:

m  taxation — for example, VAT is currently set at 20% of the price of a good or service

m interest rates — these are expressed in percentage terms, such as the base rate set by
the Bank of England at 0.5% in 2015

= employment and unemployment — the rates of employment and unemployment are
usually given as percentages of the working population

m  costs, revenues and profits — businesses often find it useful to calculate, for
example, the percentage of their costs allocated to advertising or the percentage of
revenue earned in different areas of a country

= market share and concentration ratios — market share is the percentage of total revenue
a firm earns in that market. Market share figures can be used to calculate concentration
ratios, which show the amount of market share controlled by the top firms in a market

o Worked examples

a Inatown there are 400000 people in the working population but 25000 are currently
unemployed. Calculate the percentage of the working population who are unemployed.

Divide the number of unemployed workers (25000) by the total working population (400 000) and
then multiply by 100:

25000 100 -
400000 :
=0.0625 x 100

=6.25

Therefore, the percentage of the working population who are unemployed is 6.25%.
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3 According to HM Treasury, in 2015-16 the government will spend £743 billion in

b 1In 2015, total takeaway sales revenue in a seaside town was £30500. One fish and chip
total. Some key areas of spending are shown in Table 2.1.

shop managed to gain 45% market share. Calculate the sales revenue of this fish and chip shop

in 2015. - Table 2.1 Government spending (2015-16)
You are given the percentage of sales revenue (i.e. market share) for the fish and chip shop, and you ! Area | Spending
can use this to work out its sales revenue in 2015. | Educati
‘ ucation £99 billion
Convert 45% into a fraction of 100 and then multiply it by the total takeaway sales revenue in the Healiticare £141 billion
town (£30500): |
( ) J Defence £45 billion
45% = ﬂ : | Social protection £232 billion

100 |
5 Giving your answers to three significant figures (3 s.f)), calculate the percentage

45 =
} of government spending devoted to:
|

S sEE30500="213925
100

|I a education
|

Select the ‘education’ figure from the table and divide it by total government
spending. Then multiply by 100. Round your final answer to three significant figures.
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9 Guided questions

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

1 The top four firms in a market have market shares of 45%, 20%, 15% and 4%.
The other firms have 16% of the market. Calculate the three-firm concentration
ratio for this market.

® A concentration ratio shows how much market share the top firms have in that

market.
m A three-firm concentration ratio means the market share of the top three firms in

the market.

m  Although ‘other firms’ have 16% of the market, which seems higher than the 15%
market share of the third firm, be careful not to include the ‘other firms’ figure in
the three-firm concentration ratio, because it is made up of multiple firms, not a

single firm.

Add the market shares of the top three firms together.
45% + % + %o
= %

2 Mitchell put £2500 into his savings account at the start of the year. His bank
manager has offered him 2% annual interest, paid at the end of the year.
Calculate Mitchell’s bank balance at the end of the year.

Step 1: convert 2% to a fraction of 100 and multiply it by Mitchell’s deposit at the
start of the year. This gives the amount of interest that will be paid at the end of

the year.

2 . £2500=¢
100

Step 2: add the amount of interest to Mitchell’s original deposit to find his final bank

balance.

£ +£2500=£

£99 billion
£743 billion
b social protection

x100=___ %

Repeat the process for social protection.

4 Catherine earned £14 650 from her job this year and is calculating how much
income tax she needs to pay. She will pay no tax on the first £10000 of her
income, while the rest of her income is taxed at 20%. Calculate:

a how much income tax Catherine needs to pay to the government

Catherine will pay tax only on income above £10000, so £4650 of her income
will be taxed at 20%.

Income tax = — x (£14 650 — £10000)
100
=§

b the percentage of her income that will be paid in tax

Find the percentage of her total income that your answer to part a accounts for.

0 Practice questions

5 A building company calculated that its total costs in 2015 were £1.2 million. Of this
amount, it spent £300000 on wages and salaries. What percentage of total costs was
spent on wages and salaries?

6 A government raised £620 billion in tax revenue in 201415, and 30% of this came from
corporation tax. Calculate the total amount of corp’firation tax revenue raised in 2014—15.

7 A country’s GDP is £745 billion. In the current financial year it ran a budget deficit of

£54 billion and its national debt is £612 billion. Calculate, as a percentage of GDP, the
country’s:

a budget deficit
b national debt
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8 In a certain country there are 4.5 million people in the working-age population.

Table 2.2

; Unemployed 6
Employed 72
Inactive 22

According to the data in Table 2.2, calculate the number of working-age people in the
country who are:

a employed

b unemployed

9 Inalarge town there are four cinemas operating. Table 2.3 shows the total revenue of
each cinema in the first three months of 2015.

Table 2.3 Cinema revenue

Cinema Total revenue
£330500

Watch

The Box £220750
Le Public Cinéphile £99500
Central Cinema £98 750

Calculate, to the nearest percentage, the three-firm concentration ratio for this
market.

Percentage changes

A percentage change is a change in quantity relative to the original amount, expressed
as a percentage. Percentage changes can give you an idea of how much variables have
éhanged in comparison to their original amounts, which may not be as clear when
looking at absolute figures.

To calculate a percentage change, divide the change in the variable by the original

amount and multiply by 100:

(new value —original value) %100

tage change =
peseEs B original value
Sometimes it will be useful to calculate the original value or the new value from known
percentage change figures. You may find it helpful to learn the following formulae to
help you with related problems on percentage changes:

percentage change ]

= original value x| 1+
new value = original value { o

percentage change }

igi = lue +| 1+
original value = new value [ T

Percentage changes are used in many economic situations. Here are a few examples:

economic growth — this is calculated as the percentage increase in GDP of an
economy

inflation — this refers to a general sustained increase in the price level in an
economy, and is often expressed as the percentage increase in a price index, such as
the consumer price index

price changes — trends in share, commodity and house prices can be analysed by
looking at percentage changes over time

o Worked examples

a The sterling to US dollar exchange rate has increased from £1: $1.40 to £1: $1.50. Calculate the

percentage increase in the sterling exchange rate against the dollar.

Use the percentage change formula given above and substitute in the relevant numbers:

_ (new value — original value)

percentage change = — x100
original value
(= (81.50 — $1.40) sl0l= $0.10 %100
$1.40 $1.40
=7.14285...

It is a good idea to round your answer even if you are not specifically asked to do so. Rounding to
three significant figures, the percentage increase in the exchange rate is 7.14%.

An investor is considering whether to buy or sell shares in BP and easyJet. Table 2.4 shows
information about the share prices of the two companies at the start and end of the previous
trading day, as well as the percentage changes over that day. Calculate the values of A and B in
the table.

Table 2.4

| Start of trading I End of trading ' Percentage change
BP £460.00 A Down 5%
easyJet - B £1605.90 Up 1%

Step 1: the value of A is the ‘new value’ of BP shares at the end of the trading day, so use the formula

percentage change J

new value = original value x| 1+
= ( 100

Substitute the known figures for BP into the formula. Note that ‘down 5% means that the percentage
change has a negative sign, so use ‘-5’ in the formula:

s

new value = 460 x (1 + _—5)
100

=460 x (1 - 0.05) =460 x 095
=437

Therefore A = £437.00.
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Step 2: the value of B is the ‘original value’ of easylet shares at the beginning of the trading day, so

use the formula

original value = new value + (1 A

percentage change ]
100

Substitute the known figures for easyJet into the formula:

original value = 16059 + (1 . _1_)

100
=1605.9 + (1 + 0.01)
= 16059 + 1.01
= 1590

Therefore B = £1590.00.

9 Guided questions

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

1

The real GDP of one European economy rose from €1300 billion in 2013 to
€1352 billion in 2014. Calculate the rate of economic growth in 2014.

The rate of economic growth is the percentage increase in real GDP over time. So use

the percentage change formula with the given real GDP figures:
®m  new value =
= original value =

(new value — original value) %100

tage change =
percentage chang original value

il prices are currently $72 a barrel following a 40% reduction over the last
6 months. What was the oil price 6 months ago?

The oil price 6 months ago is the ‘original price’ prior to the reduction. So use the
formula

percentage change)

igi = lue +|1+
original value = new value ( 0

with the following numbers substituted in:
®  new value =
® percentage change =

Remember that ‘reduction’ means that the percentage change has a negative sign.

Table 2.5 shows the consumer price index in February 2013 and February 2014
in the UK and Eurozone, where 2005 is the base year for both countries.

Table 2.5

| Feb 2013 | Feb 2014 | Inflation rate
UK 125.2 1274 X
Eurozone 116.1 Y 0.7%

Source: ONS and Trading Economics

a By calculating the value of X, find the percentage point difference between
the annual inflation rates of the UK and Eurozone in February 2014.

Step 1: X is the UK inflation rate for the year up to February 2014. It can be

calculated as the percentage change in the consumer price index over the year:

(new value — original value) %100

percentage change = —
original value

Step 2: to find the percentage point difference between the annual inflation rates
of the UK and Eurozone, subtract one inflation rate from the other.
X-07=— -07=

b Calculate the value of Y, giving your answer to one decimal place.

For the Eurozone, you know the ‘original’ value of the consumer price index in
February 2013 and also the percentage change in the price index (i.e. the inflation
rate) over the subsequent year, so you can use these values to calculate the ‘new’
price index in February 2014.

0 Practice questions

4 A company made a £45 million profit in 2013 and announced a 7.5% increase in
profit the next year. How much profit did it make in 20147

5 The UK consumer price index was 127.5 in December 2013 and 128.2 in December
2014. What was the UK rate of inflation for the year to December 2014? Give your
answer to two decimal places. '

6 Average house prices are currently £193 048 in the UK, following an annual increase
of 5.2%. How much was the average UK house worth a year earlier? Give your
answer to the nearest pound.

7 In October 2015, the national minimum wage for adults rose by 20p an hour to £6.70
per hour. Calculate the percentage increase in the national minimum wage for adults.

8 Table 2.6 shows various economic statistics for an economy in 2013 and 2014.

Table 2.6

€1 275 billion

Real GDP €1250 billion .-,

Unemployment 1.8 million : 1.35 million

Inflation 2.2% 1.5%

Budget deficit €37.50 billion €37.95 billion

Exchange rate €1:£1.20 €1:£1.30
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a Calculate the percentage change between 2013 and 2014 in:
i unemployment
il the exchange rate

b What is the rate of economic growth in 2014?

9 A share in BT is currently worth £450. A number of economic forecasters were asked
to predict the value of the share in 2 years’ time, and their estimates ranged from a
fall of 2% to a rise of 8%.

a  What range of values did the forecasters predict for the BT share?

b If after 2 years the value of a BT share were to become £444, what would
be the percentage change in the BT share value? Give your answer to three
significant figures.

10 Table 2.7 shows changes in the price of gold (per ounce) over 3 months.
Table 2.7 Gold prices

June 2015 July 2015

May 2015

a By calculating percentage changes, determine whether the monthly percentage
change in gold prices was higher in June or July of 2015.

b What is the percentage point change in gold prices between June 2015 and
July 20157

¢ Itis predicted that gold prices will be 12% lower at the end of the year compared
to July 2015. What is the forecast value of gold at the end of 20157

Elasticity calculations

In economics, elasticity measures the responsiveness of one variable in relation to a
change in another variable. There are four elasticity concepts that you need to know for
the AS/A-level course. These concepts, their standard abbreviations and the formulae
for calculating them are summarised in Table 2.8. Notice that all of these concepts

are defined in terms of percentage changes, often abbreviated “%A’, where the Greek
letter A (delta) stands for ‘change in’.

Table 2.8 Formulae for calculating elasticities

% change

% change

Price elasticity of demand Quantity demanded S —
(PED)
Income elasticity of demand Quantity demanded + |(Real) Income
(YED)
Cross-price elasticity of demand Quantity demanded ., |Price
(XED) of good X " |ofgoodY
Price elasticity of supply s . .

t +
(PES) Quantity supplied Price

You also need to be able to interpret what different values of the four elasticity concepts
mean. A summary of the key interpretations is given in the following table.

Table 2.9 Interpretation of elasticity values

Price elasticity
of demand
(PED)

Income
elasticity of

demand (YED)

Cross-price
elasticity of

demand [XED)

Price elasticity
of supply (PES)

Positive

Never

Negative

Always

Responsive

Price-elastic
demand
(=1 or below)

Unresponsive

Price-inelastic demand
(between 0 and —1)

Normal good
(can be a luxury
if the value is
high, such as +3,
and necessity

is low, such as
+0.5)

Inferior good

Income-elastic
demand (above
+1 or below —1)

Income-inelastic
demand (between —1
and +1)

Substitutes Complements | Stronger Weaker substitutes or
substitutes or | complements
complements | (lower values)
(higher values)

Always Never Price-elastic Price-inelastic supply

supply (+1 or
above)

(between 0 and +1)

Q Worked examples

a A bakery increased the price of a loaf of bread from 50p to 75p. The quantity demanded

dropped from 150 loaves to 135 loaves sold.

i Calculate the PED of bread.

Step 1: to calculate the PED, first find the two values in the formula — the percentage change in

quantity demanded and the percentage change in price.

%A quantity demanded =

%A price =

(new value — original value)

x 100%

original value

_ (135-150)

150
=—10%

(new value — original value)

x 100%

original value

il 200

50p
=50%

% 100%

x 100%

Step 2: substitute these values into the PED formula.

PED—

%A quantity demanded

%A price

_—10%
50%

=-02

2 Percentages, percentage changes and elasticity
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ii Calculate the total revenue after the price increase.

The total revenue is the price per unit multiplied by the quantity sold.
Here it may be easier to work in pounds rather than pence:

revenue = price X quantity = £0.75 x 135 = £101.25

It is common for PED questions to involve total revenue calculations.

b Real incomes in the UK have risen by 0.5% this year. Table 2.10 shows the change in quantity

demanded and YED figures for two holiday destinations of Britons.
Table 2.10

Destination ‘ % change in quantity demanded \ YED

Cornwall 0.25% decrease A

Barcelona B +1.5

i Calculate the values of A and B.

m The unknown amount A is a YED value, so use the standard YED formula. Remember that
‘0.25% decrease’ means that the percentage change has a negative sign.

%A quantity demanded
%A income
_=025% _ 05

0.5%

A=YED-=

m To find B, which is a percentage change in quantity demanded, first rearrange the YED
formula to

%A quality demanded = YED x %A income
Then

B = (+1.5) x (+0.5%) = 0.75% increase
il Are the two holiday destinations in Table 2.10 normal or inferior goods? Explain your answer.

Cornwall is an inferior good because it has a negative YED.
Barcelona is a normal good because it has a positive YED.

0 Guided questions

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

1 A bar lowered the price of beer from £4.00 to £3.40 a pint. Following this, the
demand for wine decreased by 2%.

a Calculate the XED of beer and wine.
Here wine is ‘good X* and beer is ‘good Y.

Step 1: you are given the percentage change in demand for wine, so to use the
XED formula, first calculate the percentage change in the price of beer.

(new value — original value)

%A price of beer = x 100%

original value

Step 2: then use this value in the XED formula:

_ %A quantity demanded (good X)
%A price (good Y)

b According to your calculation, are beer and wine substitutes or complements?

XED

Substitutes have positive XED and complements have negative XED (see
Table 2.9).

Therefore beer and wine are

The price elasticity of supply for copper is estimated to be +0.4. Following a rise
in the price per ounce of copper from $125 to $175, what percentage increase in
quantity of copper supplied would be expected?

The price elasticity of supply is given by the formula

%A quantity supplied
%A price

PES =

Step 1: the question asks for the percentage increase in quantity supplied, so
rearrange the formula to

%A quantity supplied = PES x %A price

Step 2: the PES value is given, so you need to find the percentage change in the price
of copper:

(new value — original value) % 100%

%A price of copper = =
original value

Step 3: substitute this figure into the formula:
%A quantity supplied = PES x %A price
= (+04) x =

Table 2.11 shows information about the price elasticity of demand for three types
of takeaway shop in a town. '

Table 2.11

Type of takeaway | %A quantity demanded | %A price | PED
Fish and chips —12% -2.0
Chinese +25% 2.5
Indian —5% +1.5%

a Copy and complete the table.
For each type of takeaway, manipulate the PED formula to find the missing value.

= Fish and chips: the missing value is %A quantity demanded.
Multiply both sides of the PED formula by %A price to get

%A quantity demanded = PED x %A price

Then substitute in the known values.

2 Percentages, percentage changes and elasticity
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®  Chinese: the missing value is %A price.
Divide both sides of the formula above by PED to get

%A price = %A quantity demanded + PED

Then substitute in the known values.
® Indian: the missing value is the PED, so just use the original PED formula.

b Do the takeaways have price-elastic or price-inelastic demand?

Look at the size of the values you found in part a and state whether they indicate
price-inelastic or price-elastic demand. Use Table 2.9 to help you.

4 The price of milk sold in a newsagent rose from £1.10 to £1.32 a pint. Following

this price rise, the following happened:
®  The quantity of cereal sold fell by 3%.
m The total revenue from milk sales rose from £275.00 to £316.80.

Note: in this question you have to work with more than one type of elasticity, which is
common in exam questions.

a Calculate the XED of milk and cereal.
Use the formula

_ %A quantity demanded (good X)
- %A price (good Y)

XED

with cereal as ‘good X’ and milk as ‘good Y".
%A quantity demanded of cereal =
%A price of milk =
Substitute these values into the formula.
b Calculate the PED of milk.

Clearly the PED formula is needed here. But before you can apply the formula,
you need to find the percentage changes in price and quantity demanded of milk.

Step 1: use the total revenue figures to calculate the quantity demanded of milk
before and after the price rise.

total revenue = price x quantity demanded

S0

. total revenue
quantity demanded = ————
price

Quantity demanded before price change =

Quantity demanded after price change =

Step 2: use the results of Step 1 to find the percentage change in quantity
demanded.

(new value — original value) S 100%

%A quantity demanded = original value

Step 3: calculate the percentage change in the price of milk — you have done this
in part a.

%A price of milk =
Step 4: now substitute the values from Steps 2 and 3 into the PED formula

%A quantity demanded
%A price

PED =

(® Practice questions

5

Following a 10% increase in the price of a commaodity, the quantity supplied rose by
4%. Calculate the price elasticity of supply for this commodity.

Table 2.12 shows the changes in income and quantity demanded (QD) for two types
of clothing.

Table 2.12

% changeinincome | % change in QD
Second-hand clothing —15% +13%
Designer clothing +20% +100%

a Fill in the missing figures in the table.
b Which type of clothing is likely to:

i be an inferior good?

il be anormal good?

iili have income-elastic demand?

The price of a games console was reduced from £300 to £270. The demand for games

that can be played on this console rose from 25000 to 28 000.

a Calculate the XED for the games console and its games.

b State whether the games console and its games are examples of substitutes or
complements. '

Table 2.13 shows information about the price elasticity of demand for three different
products. €alculate the values of X, Y and Z.

Table 2.13

| %A price | %A QD | PED
Alcohol +3 X -04
Tobacco +12 —0.48 ¥
Petrol Z +2 -0.25

A car manufacturer estimated the price elasticity of demand and supply for one of its
car models. The values are shown below. -~

Table 2.14

\PED -15
|

[PES +0.8

2 Percentages, percentage changes and elasticity
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How much will the quantity demanded and quantity supplied change if the price of
this model of car were to:

a rise by 15%?

b fall by 20%?

10 Table 2.15 shows data about transport in a UK city. Use the information to answer the
following questions.

Table 2.15
Bus journeys YED =+0.75
Train journeys YED =404
Bus and train journeys XED =+0.2

a Calculate the percentage change in quantity demanded of train journeys if:
i the price of bus journeys rose by 20%
il incomes fell by 4%

b The daily number of bus journeys rose from 18 500 to 19240. What percentage
change in income would have caused this?

11 Copy and complete Table 2.16 showing information on income elasticity of demand
for a variety of products in a town during one week.

Table 2.16

% change

inincome | Original quantity | New quantity | YED
Pasta +3% 150 bags | +0.02
Cars +5% 30 cars +1.60
Blu-ray discs 20 discs 25 discs +1.20
Value ready meals —20% 1500 meals 1875 meals

12 A music shop sold 20 pianos last year at a price of £700 each. The manager estimated

that the price elasticity of demand for pianos was —3.0.

a Following a 10% drop in price, calculate the estimated:
I new quantity demanded of pianos
ii change in total sales revenue from pianos

b Demand for guitars in store fell from 200 to 150 after the drop in price of pianos.
The guitars are sold at £120 each. Calculate:
i the XED for guitars and pianos
ii the change in total sales revenue from guitars

¢ Did the total revenue from pianos and guitars together rise or fall after the
reduction in price of pianos?

3 Averages and quantiles

In studying the following economics topics it will be particularly useful to understand,
calculate and interpret the mean, median and relevant quantiles:

m poverty and inequality

m living standards

m labour markets

The first two topics involve analysis of income and wealth distribution data, both
between countries and over time. In the third topic, comparisons of the wages of different
types of employees (for example, by age or gender), both within an industry and across
different industries, are often presented in terms of averages and quantiles.

Mean and median

An average represents the ‘typical’ value in a set of data. The two types of average that
you need to know for AS/A-level economics are:

m the mean

m the median

These are the most frequently used kinds of average. If a discussion of data just refers to
the ‘average’ without specifying which type, then it is assumed to be the mean.

Mean

To find the mean of a set of values, add up all the values and then divide by the total
number of observations:

sum of all the values

mean=
number of observations
The mean is used in a variety of economics contexts. Examples include:
m analyses of the labour market — for example, comparing average wage rates
between industries, genders, age groups etc.
® measures of economic performance — for example, average unemployment rate
over a period, average inflation rate, average income within an economy etc.

Q Worked examples

a Three families are comparing notes on how much money they spend per week on food.

Family 1 £140 ’
Family 2 £100
Family 3 £90

3 Averages and guantiles
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