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Lesson Element 1 
Ratios and fractions
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 10. This Lesson Element supports OCR AS and A Level Economics, H060 and H460.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction
We have produced nine quantitative skills lesson elements which focus on the following areas, as outlined in the DfE subject content and our specifications:

· Calculate, use and understand ratios and fractions

· Calculate, use and understand percentages and percentage changes

· Understand and use the terms mean, median and relevant quantiles

· Construct and interpret a range of standard graphical forms 

· Calculate and interpret index numbers 

· Calculate cost, revenue and profit (marginal, average, totals) 

· Make calculations to convert from money to real terms 

· Make calculations of elasticity and interpret the result

· Interpret, apply and analyse information in written, graphical and numerical forms

Each Lesson Element comprises of a: 

· Learner activity sheet

· Teacher Instruction Sheet with information about content, any necessary preparations and timing as well as the answers to the practice questions

· PowerPoint presentation

Each Lesson Element includes a link to a video clip helping to explain and illustrate that particular quantitative skill.

The Activity
This activity offers an opportunity for logical thinking and quantitative skills development.

The activity is structured around the application of ratios and fractions in several different contexts. It is divided into the following sections: 

1. Introduction to Ratios

2. The Dependency Ratio (A Level)

3. The Price-Earnings Ratio (A Level – Stretch and Challenge)

4. The Concentration Ratio (A Level)

5. Introductions to Fractions

6. Video clip on Probability.

Each of the sections comprises a brief theoretical explanation of a concept and one or more questions for students to work through. Some of the sections contain worked examples. 

There are altogether 10 questions for students to work through. These may be done in class or assigned as homework. This teacher instruction sheet contains all the answers and explanations of the 10 questions. 

For the purposes of this activity students will need calculators and a tape measure. If the video is to be watched in class, access to YouTube and a projecting screen will be necessary. 

This Lesson Element assumes no special knowledge of Economics even though it introduces some economic concepts. 

Link to AS and A Level in Economics (H060; H460)

This Lesson Element links with: Opportunity cost; International trade; Elasticity; Costs and revenue; Competition and market power; Labour market

Associated Materials

Lesson Element 1: Ratios and Fractions. Learner Activity Sheet.

Lesson Element 1: Ratios and Fractions. PowerPoint that can be used alongside the worksheet.

Timings

The entire Lesson Element, covering all sections and 10 questions is estimated to require 2 x 40 minute periods. Timing will depend on the individual pace of the class and the proportion of the activity assigned as homework. The length of the video alone is about4 minutes.
This Lesson Element introduces you to the use of ratios and fractions in Economics. 
We explain the meaning of ratios and then think about their meaning in several different contexts. First we consider the dependency ratio, second, ratios in the context of firm profitability and then finally in firms’ power to set prices. 

Then we look at fractions and their relationship to percentages. We then look at a video 
clip to consider the use of fractions in the making of decisions about investment.
Introduction to Ratios

Ratios are important in Economics because ratios are used to compare values. They tell us how much of something there is compared with another value. Let’s take an example. Ratios can be used to compare prices. If the price of apples is £1 per kilo and the price of bananas is £2 per kilo, we can write that in ratio form as 1:2 (apples: bananas). The relative price of apples to bananas is that two kilos of apples can be exchanged for one kilo of bananas. If the price of a large bag of crisps is £2 and the price of a chocolate egg is £4 we could express it as a ratio: 2:4 (crisps: chocolate eggs).

Question 1
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Take a minute from reading this and get a tape measure. Measure your height and then write down your height. Then measure the distance from your tummy button to the floor. Now divide the first number by the second. What do you get? Now measure the distance from your shoulders to your finger tips and divide the result by the distance from your elbow to your fingertips. Then look at the length of your fingers in turn, measuring from the tip of the base to the wrist. Each is larger than the preceding one by how much? If you measured accurately they will all be approximately the same ratio. The distances will be different but the ratios will be very similar.

The idea of ratios is closely related to the idea of proportions in that they tell us whether two ratios are equal to each other or not. Our first ratio of apple prices to banana prices is 1:2 and our second ratio of crisp prices to chocolate egg prices is a ratio of 2:4 (crisps: chocolate eggs). This second ratio is proportional to the first one. If we divide each of our ratios, we find them to be equal.  1/2 = 0.5 and 2/ 4 = 0.5, as well. Ratios are proportional if they divide into the same number. 

Question 2
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In Britain there are approximately 562,000 estate agents and 438,000 teachers. How many teachers per estate agent are there in Britain? Now work out how many estate agents there are per teacher.

The Dependency Ratio (A Level)

The dependency ratio is the ratio of older dependents--people older than 64--to the working-age population--those ages 15-64. The numbers quoted are the proportion of dependents per 100 working-age population. The figure for the dependency ratio (% of working-age population) in United Kingdom is around 25.5. It was 18.05 in 1960. 

Question 3
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What do you think is the economic significance of this increase over the past 50-60 years? If the trend continues how will it matter to you in future? In China the ratio is lower but growing quickly. Is that because China has a larger population or a smaller one?

The Price-Earnings Ratio (A Level – Stretch and Challenge)

 A further example of a ratio in Economics is the price-earnings ratio (or P/E ratio). The P/E ratio is an important indicator of a company’s financial wellbeing and perhaps how well a company is performing in terms of making profits for its owners, the shareholders. It is calculated as:

Market Value per Share / Earnings per Share (EPS),

where earnings per share means the amount of dividend per share paid out to the shareholders.

Let’s illustrate. A company’s shares are currently trading at £50 a share and earnings over the last 12 months were £4 per share, the P/E ratio for this share is 12.5 (£50/4).Also known as "price multiple" or "earnings multiple". If people who wish to buy shares in a company expect the company’s profits to rise they will buy more shares, driving the share price up and raising the price-earnings ratio. So a high price-earnings ratio suggests higher expectations of future profits.

Question 4

A company’s earnings over the last year have been £2.50 per share. Its price- earnings ratio is 14. What is its current market value of the share price?

You can look in the Financial Times and find all this information for all large companies. You might try for example finding the current price-earnings ratio for Marks & Spencer and Southern Water. The ratio will change daily with changes in the share prices. 
The Concentration Ratio (A Level)

Another way in which you will meet the idea of a ratio is the concentration ratio. The bigger the firms in a market the greater is the possibility that they will use their power to make excessive profits by raising prices to consumers. One way of measuring that power is an industry’s concentration ratio. This means looking at the largest firms and asking what share of the total market they have. For the UK it is usual to look at the top three or the top five. First we make up some data to illustrate and then we will take a particular UK industry and examine its concentration ratio.  Look at Industry A which shows all the firms ranked according to size by the percentage share of the total market. 

Industry A Concentration

Firm One:  30

Firm Two : 25

Firm Three: 25

Firm Four : 10

Firm Five: 5

Firm Six: 5

If we want an idea of the market power of the largest firms we might pick the biggest three and add their shares. Here, 30 + 25 + 25 = 80 out of a total market of 100 percent. The ratio is 80:100. This is more commonly expressed simply as:

The three firm concentration ratio is 80 percent

Question 5

Alternatively we might pick the biggest five firms. What is the five-firm concentration ratio for this industry?

Now look at Industry B.

Industry B Concentration

Firm One:  20

Firm Two : 20

Firm Three: 20

Firm Four : 20

Firm Five: 20

If we calculate the three firm concentration ratio it is 60 percent and the five-firm concentration ratio is 100 percent. Since we are looking at these ratios to get an idea of market power we can now compare Industry A and Industry B and ask which is more concentrated? Which has the greater power to raise prices? Which is the industry where firms face less competition?

Question 6

We have looked at two different industries, A and B.  Using the three- and five-firm concentration ratios, which industry appears to have the greater degree of concentration, Industry A or 
industry B?

Now we have got the idea let’s look at one particular industry in the UK, that of grocery sales. These numbers fluctuate over time. This data is as at 2014. 

Firm One: Tesco: 23

Firm Two: Asda: 13

Firm Three: Sainsbury’s: 13

Firm Four: Morrison’s: 12

Firm Five: Co-op: 5

Firm Six: Marks & Spencer: 5

Firm Seven: Waitrose: 4

Firm Eight: Iceland: 2

Firm Nine: Somerfield: 2

Firm Ten: Lidl: 2

Firm Eleven: Aldi: 2

Internet shopping and other small grocery outlets account for the rest

So here at present we have a three firm concentration ratio of 49 and a five-firm concentration ratio of 66. 

Question 7

Imagine that there is a proposal from Tesco to take over Asda. Would it change the three firm concentration ratio? The five-firm ratio?  Do you think the takeover would be in the interests of consumers? Why or why not? 

Question 8

There is a body called the Competition and Markets Authority. It sometimes investigates potential mergers and takeovers to see if they are in the public interest. What information might you find useful in making your decision if you were a member of the Authority?

Introduction to Fractions

So then, ratios are commonly met in Economics in all kinds of guises. Fractions are less commonly used but as we shall see, you may well come across them in the course of a study in Economics. In a fraction, the denominator, the bottom line, tells us how many parts the whole is divided into, and the numerator, the top line tells us how many of those parts we are working in. So the fraction ¾ has something divided into four parts and we are looking at three of those four parts. Perhaps the most common way you will meet fractions is when the denominator is 100. Then we have percentages. 7/100 is more commonly referred to as 7 percent. 73/100 is 73 percent.

Question 9

a)
What is 49 percent expressed as a fraction? 

b) 
How about 50 percent? 

c)
 How about 75 percent?

You will, however, sometimes see fractions used in the context of probability.  Not everything is certain. A firm invests in some machinery because they think it will be profitable. Sometimes they will get it wrong.  Demand is less than was thought and they make a loss. Sometimes governments proceed as though they are certain whereas they are not. They lower taxes by a billion pounds and anticipate how much more spending it will create. But people don’t always behave as they anticipate.

Now watch the film to see how we use fractions to try to make a sensible decision about investing in a road scheme when the future is not certain. 

https://www.youtube.com/watch?v=2BhPncSTwIY&list=PLquZm1Ers6OnT-SHEhW98bYx_jopIwU2R&index=1 
Question10

Do you think we can use the same approach as in the film to decide how much to spend preventing climate change?

Conclusion

You may have been familiar already with the principles underlying the use of ratios and fractions but you should now see that it is very useful to have a clear knowledge of these basic topics in understanding economic ideas.

Lesson Element 1
Ratios and fractions
Student Activity
This Lesson Element introduces you to the use of ratios and fractions in Economics. 
We explain the meaning of ratios and then think about their meaning in several different contexts. First we consider the dependency ratio, second, ratios in the context of firm profitability and then finally in firms’ power to set prices. 

Then we look at fractions and their relationship to percentages. We then look at a video 
clip to consider the use of fractions in the making of decisions about investment.
Introduction to Ratios

Ratios are important in Economics because ratios are used to compare values. They tell us how much of something there is compared with another value. Let’s take an example. Ratios can be used to compare prices. If the price of apples is £1 per kilo and the price of bananas is £2 per kilo, we can write that in ratio form as 1:2 (apples: bananas). The relative price of apples to bananas is that two kilos of apples can be exchanged for one kilo of bananas. If the price of a large bag of crisps is £2 and the price of a chocolate egg is£4 we could express it as a ratio: 2:4 (crisps: chocolate eggs).
Question 1

Take a minute from reading this and get a tape measure. Measure your height and then write down your height. Then measure the distance from your tummy button to the floor. Now divide the first number by the second. What do you get? Now measure the distance from your shoulders to your finger tips and divide the result by the distance from your elbow to your fingertips. Then look at the length of your fingers in turn, measuring from the tip of the base to the wrist. Each is larger than the preceding one by how much? If you measured accurately they will all be approximately the same ratio. The distances will be different but the ratios will be very similar.

The idea of ratios is closely related to the idea of proportions in that they tell us whether two ratios are equal to each other or not. Our first ratio of apple prices to banana prices is 1:2 and our second ratio of crisp prices to chocolate egg prices is a ratio of 2:4 (crisps: chocolate eggs). This second ratio is proportional to the first one. If we divide each of our ratios, we find them to be equal.  1/2 = 0.5 and 2/ 4 = 0.5, as well. Ratios are proportional if they divide into the same number.
Question 2

In Britain there are approximately 562,000 estate agents and 438,000 teachers. How many teachers per estate agent are there in Britain? Now work out how many estate agents there are per teacher.

The Dependency Ratio

The dependency ratio is the ratio of older dependents--people older than 64--to the working-age population--those ages 15-64. The numbers quoted are the proportion of dependents per 100 working-age population. The figure for the dependency ratio (% of working-age population) in United Kingdom is around 25.5. It was 18.05 in 1960. 

Question 3

What do you think is the economic significance of this increase over the past 50-60 years? If the trend continues how will it matter to you in future? In China the ratio is lower but growing quickly. Is that because China has a larger population or a smaller one?

The Price-Earnings Ratio

 A further example of a ratio in Economics is the price-earnings ratio (or P/E ratio). The P/E ratio is an important indicator of a company’s financial wellbeing and perhaps how well a company is performing in terms of making profits for its owners, the shareholders. It is calculated as:

Market Value per Share / Earnings per Share (EPS),

where earnings per share means the amount of dividend per share paid out to the shareholders.

Let’s illustrate. A company’s shares are currently trading at £50 a share and earnings over the last 12 months were £4 per share, the P/E ratio for this share is 12.5 (£50/4).Also known as "price multiple" or "earnings multiple". If people who wish to buy shares in a company expect the company’s profits to rise they will buy more shares, driving the share price up and raising the price-earnings ratio. So a high price-earnings ratio suggests higher expectations of future profits.

Question 4

A company’s earnings over the last year have been £2.50 per share. Its price- earnings ratio is 14. What is its current market value of the share price?

You can look in the Financial Times and find all this information for all large companies. You might try for example finding the current price-earnings ratio for Marks & Spencer and Southern Water. The ratio will change daily with changes in the share prices. 

The Concentration Ratio 

Another way in which you will meet the idea of a ratio is the concentration ratio. The bigger the firms in a market the greater is the possibility that they will use their power to make excessive profits by raising prices to consumers. One way of measuring that power is an industry’s concentration ratio. This means looking at the largest firms and asking what share of the total market they have. For the UK it is usual to look at the top three or the top five. First we make up some data to illustrate and then we will take a particular UK industry and examine its concentration ratio.  Look at Industry A which shows all the firms ranked according to size by the percentage share of the total market. 

Industry A Concentration

Firm One:  30

Firm Two : 25

Firm Three: 25

Firm Four : 10

Firm Five: 5

Firm Six: 5

If we want an idea of the market power of the largest firms we might pick the biggest three and add their shares. Here, 30 + 25 + 25 = 80 out of a total market of 100 percent. The ratio is 80:100. This is more commonly expressed simply as:

The three firm concentration ratio is 80 percent

Question 5

Alternatively we might pick the biggest five firms. What is the five-firm concentration ratio for this industry?

Now look at Industry B.

Industry B Concentration

Firm One:  20

Firm Two : 20

Firm Three: 20

Firm Four : 20

Firm Five: 20

If we calculate the three firm concentration ratio it is 60 percent and the five-firm concentration ratio is 100 percent. Since we are looking at these ratios to get an idea of market power we can now compare Industry A and Industry B and ask which is more concentrated? Which has the greater power to raise prices? Which is the industry where firms face less competition?

Question 6

We have looked at two different industries, A and B.  Using the three- and five-firm concentration ratios, which industry appears to have the greater degree of concentration, Industry A or 
industry B?

Now we have got the idea let’s look at one particular industry in the UK, that of grocery sales. These numbers fluctuate over time. This data is as at 2014. 

Firm One: Tesco: 23

Firm Two: Asda: 13

Firm Three: Sainsbury’s: 13

Firm Four: Morrison’s: 12

Firm Five: Co-op: 5

Firm Six: Marks & Spencer: 5

Firm Seven: Waitrose: 4

Firm Eight: Iceland: 2

Firm Nine: Somerfield: 2

Firm Ten: Lidl: 2

Firm Eleven: Aldi: 2

Internet shopping and other small grocery outlets account for the rest

So here at present we have a three firm concentration ratio of 49 and a five-firm concentration ratio of 66. 

Question 7

Imagine that there is a proposal from Tesco to take over Asda. Would it change the three firm concentration ratio? The five-firm ratio?  Do you think the takeover would be in the interests of consumers? Why or why not? 

Question 8

There is a body called the Competition and Markets Authority. It sometimes investigates potential mergers and takeovers to see if they are in the public interest. What information might you find useful in making your decision if you were a member of the Authority?

Introduction to Fractions

So then, ratios are commonly met in Economics in all kinds of guises. Fractions are less commonly used but as we shall see, you may well come across them in the course of a study in Economics. In a fraction, the denominator, the bottom line, tells us how many parts the whole is divided into, and the numerator, the top line tells us how many of those parts we are working in. So the fraction ¾ has something divided into four parts and we are looking at three of those four parts. Perhaps the most common way you will meet fractions is when the denominator is 100. Then we have percentages. 7/100 is more commonly referred to as 7 percent. 73/100 is 73 percent.

Question 9

a)
What is 49 percent expressed as a fraction? 

b) 
How about 50 percent? 

c)
 How about 75 percent?

You will, however, sometimes see fractions used in the context of probability.  Not everything is certain. A firm invests in some machinery because they think it will be profitable. Sometimes they will get it wrong.  Demand is less than was thought and they make a loss. Sometimes governments proceed as though they are certain whereas they are not. They lower taxes by a billion pounds and anticipate how much more spending it will create. But people don’t always behave as they anticipate.

Now watch the film to see how we use fractions to try to make a sensible decision about investing in a road scheme when the future is not certain. 

https://www.youtube.com/watch?v=2BhPncSTwIY&list=PLquZm1Ers6OnT-SHEhW98bYx_jopIwU2R&index=1 
Question10

Do you think we can use the same approach as in the film to decide how much to spend preventing climate change?

Conclusion

You may have been familiar already with the principles underlying the use of ratios and fractions but you should now see that it is very useful to have a clear knowledge of these basic topics in understanding economic ideas.
The answer will be close to 1.618. This is called the ‘golden ratio’. This ratio is found in many parts of the physical world.





562,000/438,000 = 1.28 estate agents per teacher


438,000/562,000 = 0.78 teachers per estate agent.





The higher the dependency ratio the greater the demands placed upon the working population to support older people in retirement. It will probably mean increases in taxation to fund state pensions. The dependency ratio in China does not mean the population there is necessarily higher or lower. The dependency ratio is a proportion. It’s a ratio, not an absolute figure.





Price- earnings ratio = Market Value per Share / Earnings per Share (EPS) so Market Value per Share = price-earnings ratio x EPS = 14 x £2.50 = £35





30 + 25 + 25 + 10 + 5 = 95


The five-firm concentration ratio is 95 percent





CR3 suggests A is more concentrated and CR5 suggests its B! There is a degree of arbitrariness about this measure.





The concentration ratios are unchanged but it may well be argued that market power would be increased to the detriment of consumers. This is because the largest firm in the market would have over one third of all market sales and might be able to use its power to raise prices.  





There are other considerations apart from any change in the concentration ratio, of which the main two would be 1) whether there would be economies of scale to be gained that might be passed on to consumers in the form of lower prices if competition remains strong. 2) The geographical distribution of stores. If, for example one firm’s stores are in the north and the other in the south, the fear of market power would be less. This is probably not the case in the suggested takeover between Tesco and Asda. 





49/100 





50/100. We can find an equivalent fraction by dividing the number on the top line, the numerator, by the same amount as number on the bottom line, the denominator. Here we can divide both numbers by 50 to give ½.





75/100 We can find an equivalent fraction by dividing the number on the top line, the numerator, by the same amount as number on the bottom line, the denominator. Here we can divide both numbers by 25 to give ¾.





It may be thought that climate change is too important a topic to be approached in this kind of way. However, resources are limited. If we spend more on climate change control we spend less on something else. There are opportunity costs involved. So we have to find ways of making the right decisions about the future in a world of finite resources.
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