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MACROECONOMICS - CLUTCH
CH. 4 - ELASTICITY
CONCEPT: PERCENTAGE CHANGE AND PRICE ELASTICITY OF DEMAND
● Using percentage change in calculations allows us to make comparisons without worrying about units (i.e. dollars, cents).

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 =

𝐶ℎ𝑎𝑛𝑔𝑒 (∆) 𝑖𝑛 𝑋
𝑁𝑒𝑤 𝑉𝑎𝑙𝑢𝑒 − 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑉𝑎𝑙𝑢𝑒
=
𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑋
𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑉𝑎𝑙𝑢𝑒

● Elasticity is a ___________________ that relates changes between two variables.

□ The most commonly used variables when calculating elasticities: ________________________________
Price Elasticity of Demand: How does quantity demanded respond to a change in price?
𝑃𝑟𝑖𝑐𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐷𝑒𝑚𝑎𝑛𝑑 =

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐷𝑒𝑚𝑎𝑛𝑑𝑒𝑑 %∆𝑄𝑑
=
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑃𝑟𝑖𝑐𝑒
%∆𝑃

EXAMPLE: When the price of dog bills rises by 20 percent, you buy 10
percent fewer dog bills. What is your price elasticity of demand for dog bills?

We use the absolute value of our answer because the price elasticity of demand equation always gives a negative answer.

□ Demand is elastic when

______________________________

□ Demand is inelastic when

______________________________

□ Demand is unit-elastic when ______________________________
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We get a different elasticity when we are increasing price than when we are decreasing price!

EXAMPLE: A pizza company’s lunch special currently costs $5. At this price, the weekly demand is 2,000 lunch specials. If
they raise their price to $6, the weekly demand will drop to 1,400 lunch specials. What is the price elasticity of demand?

EXAMPLE: A pizza company’s lunch special currently costs $6. At this price, the weekly demand is 1,400 lunch specials. If
they lower their price to $5, the weekly demand will increase to 2,000 lunch specials. What is the price elasticity of demand?
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CONCEPT: ELASTICITY AND THE MIDPOINT METHOD
● To make our calculations consistent, we use the midpoint method:

𝑃𝑟𝑖𝑐𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐷𝑒𝑚𝑎𝑛𝑑 =

𝐶ℎ𝑎𝑛𝑔𝑒 (∆) 𝑖𝑛 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐶ℎ𝑎𝑛𝑔𝑒 (∆) 𝑖𝑛 𝑃𝑟𝑖𝑐𝑒
÷
𝑆𝑢𝑚 𝑜𝑓 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑖𝑒𝑠/2
𝑆𝑢𝑚 𝑂𝑓 𝑃𝑟𝑖𝑐𝑒𝑠/2

Steps for calculating Price Elasticity:
1. Subtract the two quantities and subtract the two prices.
2. Sum the two quantities and sum the two prices.
3. Divide your Quantity Sum by two. Divide your Price Sum by two.
4. Divide your answers from Steps 1 and 3. (Step 1 ÷ Step 3 for both quantity and price)
5. Divide your answers from Step 4. (Quantity ÷ Price)

EXAMPLE: A pizza company’s lunch special currently costs $5. At this price, the weekly demand is 2,000 lunch specials. If
they raise their price to $6, the weekly demand will drop to 1,400 lunch specials. What is the price elasticity of demand? Is it
elastic or inelastic?

PRACTICE: The price of widgets is currently $44 with a quantity demanded of 200,000 units. If the price decreases to $36,
the quantity demanded increases 280,000. Using the midpoint method, what is the price elasticity of demand? Is demand
elastic or inelastic?
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PRACTICE: The price of a good rises from $8 to $12, and the quantity demanded falls from 110 to 90 units. Using the
midpoint method, what is the price elasticity of demand?
a) 1/5
b) 1/2
c) 2
d) 5

PRACTICE: Assume that the price elasticity of demand for cigarettes is 0.4. If a pack of cigarettes currently costs $6 and
the government aims to decrease smoking by 20 percent, by how much should it increase the price?
a) $1.20
b) $2.40
c) $3.00
d) $4.80
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CONCEPT: PRICE ELASTICITY OF DEMAND ON A GRAPH
● Elasticity helps us understand what a demand curve will look like on the graph.
Perfectly Elastic: Ed = infinity

Elastic: Ed > 1

Demand
Demand

Wheat; Foreign Currency

Beef; Transportation
Unit-Elastic: Ed = 1

Demand

~Clothing
Inelastic: Ed < 1

Perfectly Inelastic: Ed = 0
Demand

Demand

Cigarettes; Gasoline

Life-saving Drug; Table Salt
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CONCEPT: DETERMINANTS OF PRICE ELASTICITY OF DEMAND
● Different products have different elasticities. What causes these differences?

□ Close Substitutes – a product with close substitutes has ____________ elastic demand
Less Elastic
No Close Substitutes:

More Elastic
Close substitutes:

□ Necessity vs. Luxury – Luxury items tend to have ____________ elastic demand
Necessity:

Luxury:

□ Definition of the Market – Narrowly defined markets have ____________ elastic demand
Wide Market Definition:

Narrow Market Definition:

□ Time Horizon – In the long run, goods tend to have ____________ elastic demand
Short Run:

Long Run:

□ Share of Consumer’s Budget – Goods using up a large share of a budget have ____________ elastic demand
Small share of budget:

Large share of budget:
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CONCEPT: TOTAL REVENUE TEST
● Revenue is the money coming in from sales, calculated as: ____________________________________

□ The total-revenue test analyzes what happens to total revenue when price changes.
- We want to ________________________ total revenue!
P

$50
Demand

Q

1,000

● A change in price has two effects on total revenue:

□ The _______________________ is the change in revenue from the change in price.
□ The _______________________ is the change in revenue from the change in quantity.

$60
$50
Demand

800 1,000

Q

● Analyzing the results of the total revenue test:

□ If Total Revenue increases when Price increases, demand is:

_____________________

□ If Total Revenue decreases when Price increases, demand is:

_____________________

□ If Total Revenue stays the same when Price increases, demand is:

_____________________
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PRACTICE: The following demand schedule relates to the market for computer chips. What happens to total revenue if the
price falls from $400 to $350?
a) Total Revenue increases by $250
b) Total Revenue increases by $500
c) Total Revenue decreases by $250
d) Total Revenue decreases by $500

Price
$200
$250
$300
$350
$400

Quantity
Demanded
50
45
40
35
30

PRACTICE: A price change causes the quantity demanded of a good to decrease by 20 percent, while the total revenue
increased by 10 percent. The demand curve is:
a) Elastic
b) Unit-Elastic
c) Inelastic
d) Perfectly Elastic
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CONCEPT: TOTAL REVENUE ALONG A LINEAR DEMAND CURVE
Price
Change

● Slope is constant along a linear demand curve, elasticity is not constant.

□ Slope  Ratio of changes in two variables

Unit
Change

Percentage
Change

$1  $2

□ Elasticity  Ratio of percentage changes in two variables

$2  $3
P
8
7
6
5
4
3
2
1

Price

2 4 6 8 10 12 14 16

Q

2 4 6 8 10 12 14 16

Q

Total Revenue
32
28
24
20
16
12
8
4

8
7
6
5
4
3
2
1
0

Quantity
Demanded
0
2
4
6
8
10
12
14
16

Total
Revenue

□ Demand is elastic to the _________________ of the middle of the line.
□ Demand is unit-elastic __________________ the middle of the line.
□ Demand is inelastic to the _________________ of the middle of the line.

PRACTICE: Use this graph to answer the following questions.
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P
8
7
6
5
4
3
2
1
50

100

150

Q

What is the elasticity of demand when the price of the good changes from $3 to $5?
a)
b)
c)
d)

0.25
0.50
1.00
2.00

At what price is the elasticity of demand for the product equal to one?
a)
b)
c)
d)

$2
$3
$4
$5

At what price is revenue maximized?
a)
b)
c)
d)

$2
$3
$4
$5
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CONCEPT: INCOME ELASTICITY OF DEMAND
● Income Elasticity of Demand helps us understand whether goods are normal goods or inferior goods.
Income Elasticity of Demand: How does quantity demanded respond to a change in consumer income?
𝐼𝑛𝑐𝑜𝑚𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐷𝑒𝑚𝑎𝑛𝑑 =

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐷𝑒𝑚𝑎𝑛𝑑𝑒𝑑
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝐼𝑛𝑐𝑜𝑚𝑒

□ We still use the __________________________ in this calculation!
□ For Income Elasticity of Demand, positive and negative answers make a difference!
Steps for calculating Income Elasticity of Demand:
1. Subtract the two quantities and subtract the two incomes.
2. Sum the two quantities and sum the two incomes.
3. Divide your Quantity Sum by two. Divide your Income Sum by two.
4. Divide your answers from Steps 1 and 3. (Step 1 ÷ Step 3 for both quantity and income)
5. Divide your answers from Step 4. (Quantity ÷ Income)
6. Decide whether quantity and income increased/decreased (+/-)

EXAMPLE: At a price of $75 per serving of caviar, the quantity demanded is 9,000. Although price did not change,
consumer income increased from $950 per week to $1,050 per week, causing the quantity demanded to increase to 11,000.
What is the income elasticity of demand for caviar?

□ The income elasticity of demand helps us determine the type of product:
- Positive and greater than 1 (income elastic)

à Normal Good, Luxury

- Positive and less than 1 (income inelastic)

à Normal Good, Necessity

- Negative

à Inferior Good
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PRACTICE: Johnny Clutch just got a raise from $900 per week to $1100 per week. As a result, he decreases the amount of
ramen noodles he buys from seven cartons a week to one carton a week. For Johnny, ramen noodles are:
a) Normal Goods, Necessity
b) Normal Goods, Luxury
c) Inferior Goods
d) Substitute Goods

PRACTICE: Johnny Clutch just got a raise from $950 per week to $1,050 per week. As a result, he increases the number of
concerts he attends by five percent. His demand for concerts is:
a) Income elastic
b) Income inelastic
c) A horizontal line
d) A vertical line

PRACTICE: A twelve percent increase in consumer income has caused the quantity of orange juice demanded to increase
from 24,000 to 26,000. The income elasticity of demand for orange juice is:
a) 0.25
b) 0.33
c) 0.50
d) 0.67

Page 13

MACROECONOMICS - CLUTCH
CH. 4 - ELASTICITY
CONCEPT: CROSS-PRICE ELASTICITY OF DEMAND
● The cross-price elasticity of demand helps us gauge whether two goods are substitutes, complements, or unrelated.
Cross-Price Elasticity of Demand: How does quantity demanded respond to the change in price of another product?
𝐶𝑟𝑜𝑠𝑠 𝑃𝑟𝑖𝑐𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐷𝑒𝑚𝑎𝑛𝑑 =

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑄𝑑 𝑜𝑓 𝐺𝑜𝑜𝑑 𝑋
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐺𝑜𝑜𝑑 𝑌

□ We still use the __________________________ in this calculation!
□ For Cross-Price Elasticity of Demand, positive and negative answers make a difference!
Steps for calculating Cross-Price Elasticity:
1. Subtract the two quantities (Good 1) and subtract the two prices (Good 2).
2. Sum the two quantities and sum the two prices.
3. Divide your Quantity Sum by two. Divide your Price Sum by two.
4. Divide your answers from Steps 1 and 3. (Step 1 ÷ Step 3 for both quantity and price)
5. Divide your answers from Step 4. (Quantity ÷ Price)
6. Decide whether quantity and price increased/decreased (+/-)

EXAMPLE: When the price of tennis rackets increased from $45 to $55, the quantity demanded of tennis balls dropped
from 21,000 to 19,000. What is the cross-price elasticity of demand?

□ The cross-price elasticity of demand helps us determine the type of product:
- Positive

 Substitutes

- Negative

 Complements

- Zero

 Unrelated

Page 14

MACROECONOMICS - CLUTCH
CH. 4 - ELASTICITY
PRACTICE: An increase in the demand for chicken, from 8,000 to 12,000, was caused by an increase in the price of beef
from $4.50 to $5.50. Therefore, the cross-price elasticity for these two products is:
a) 0.5
b) -2.0
c) 2.0
d) -0.5

PRACTICE: The cross-price elasticity of demand between apples and oranges is defined as
a) The price elasticity of demand for apples divided by the price elasticity of demand for oranges
b) The change in the quantity of apples demanded divided by the change in the quantity of oranges demanded
c) The percentage change in the quantity of apples demanded divided by the percentage change in the price of
oranges
d) The percentage change in the quantity of apples demanded divided by the percentage change in the quantity of
oranges demanded
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CONCEPT: PRICE ELASTICITY OF SUPPLY
● We calculate Price Elasticity of Supply in a similar fashion to Price Elasticity of Demand.
Price Elasticity of Supply: How does quantity supplied respond to a change in price?
𝑃𝑟𝑖𝑐𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝑆𝑢𝑝𝑝𝑙𝑦 =

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑆𝑢𝑝𝑝𝑙𝑖𝑒𝑑 %∆𝑄𝑠
=
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 (%∆) 𝑖𝑛 𝑃𝑟𝑖𝑐𝑒
%∆𝑃

□ We still use the __________________________ in this calculation!
Steps for calculating Price Elasticity:
1. Subtract the two quantities and subtract the two prices.
2. Sum the two quantities and sum the two prices.
3. Divide your Quantity Sum by two. Divide your Price Sum by two.
4. Divide your answers from Steps 1 and 3. (Step 1 ÷ Step 3 for both quantity and price)
5. Divide your answers from Step 4. (Quantity ÷ Price)
EXAMPLE: When the price of ice cream rises from $4 a tub to $6 a tub, the quantity supplied increases from 90,000 to
110,000. What is the price elasticity of supply for ice cream?

For Price Elasticity of Supply, we will always get a positive number. So don’t worry about positive or negative here!

□ Supply is elastic when

______________________________

□ Supply is inelastic when

______________________________

□ Supply is unit-elastic when ______________________________
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PRACTICE: The price elasticity of supply measures the responsiveness of:
a) Quantity supplied to changes in price
b) Quantity demanded to changes in supply
c) Quantity supplied to changes in income
d) Quantity supplied to changes in demand

PRACTICE: If a one percent decrease in the price of a pound of pound cake causes a three percent decrease in the
quantity of pound cake supplied:
a) Demand is inelastic
b) Demand is elastic
c) Supply is inelastic
d) Supply is elastic

PRACTICE: If a decline in the price of flags $9 to $7, caused by a shift in the demand curve, decreases the quantity of flags
supplied from 5,500 to 4,500, the:
a) Demand for flags is elastic
b) Supply of flags is elastic
c) Demand for flags is inelastic
d) Supply of flags is inelastic
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CONCEPT: PRICE ELASTICITY OF SUPPLY ON A GRAPH
● Elasticity helps us understand what a supply curve will look like on the graph.
Perfectly Elastic

Elastic

Supply
Supply

Unit-Elastic
Supply

Inelastic
Supply

Perfectly Inelastic
Supply
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CONCEPT: ELASTICITY SUMMARY

Price
Elasticity
of Demand

%∆𝑄𝑑
%∆𝑃
Perfectly Elastic: E = ∞
Elastic: E > 1
Unit-Elastic: E = 1
Inelastic: E < 1
Perfectly Inelastic: E = 0

Price
Elasticity
of Supply

Income
Elasticity
of Demand

%∆𝑄𝑠
%∆𝑃

Steps for calculating Elasticity (mid-point):
1. Subtract the two quantities and
subtract the two prices.
2. Sum the two quantities and sum
the two prices.
3. Divide your Quantity Sum by two.
Absolute
Value
Divide your Price Sum by two.
4. Divide your answers from Steps
1 and 3. (Step 1 ÷ Step 3 for
both quantity and price)
5. Divide your answers from Step 4
(Quantity ÷ Price)

Normal Good, Luxury
(income elastic): E > 1
%∆𝑄𝑑
%∆𝐼𝑛𝑐𝑜𝑚𝑒

Normal Good, Necessity
(income inelastic): 0 < E < 1
Keep
+/-

Inferior Good: E < 0
Cross%∆𝑄𝑑 𝑜𝑓 𝐺𝑜𝑜𝑑 𝑋
Price
Elasticity
%∆𝑃 𝑜𝑓 𝐺𝑜𝑜𝑑 𝑌
of Demand

Add Step 6:
6. Decide whether quantity and
price increased/decreased (+/-)

Substitutes: Positive
Complements: Negative
Zero: Unrelated

Elasticity along a Straight Demand Curve
Unit-Elastic:
Max Revenue

Total Revenue (TR) = Price x Quantity
P↑ and TR↑ → inelastic demand
P↑ and TR↓ → elastic demand
P↑ and TR stays the same → unit-elastic demand
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PRACTICE: A linear, downward-sloping demand curve is
a) Inelastic
b) Unit Elastic
c) Elastic
d) Inelastic at some points, and elastic at others

PRACTICE: An increase in the supply of a good will increase the total revenue producers receive if:
a) The demand curve is inelastic
b) The demand curve is elastic
c) The supply curve is inelastic
d) The supply curve is elastic

PRACTICE: A life-saving machine without any close substitutes will tend to have:
a) A small price elasticity of demand
b) A large price elasticity of demand
c) A small price elasticity of supply
d) A large price elasticity of supply
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