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ANNOUNCEMENTS

• Homework 2 due tomorrow at 11:45PM
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ESTIMATING ELASTICITY

• Remember to find price elasticity of demand we are 
assuming everything else other than price is constant

• Supply did not stay constant

• Why could it have shifted?

• In reality price of oil increased from $65 to 
$121, which is a cost increase for gas suppliers so 
supply shifted left

• Demand did NOT shift 

• Can plausibly say all other determinants of 
demand did not change?

• If this is true, then we can find elasticity of 
demand given the data

Quantity 

Price

Gas Market

Demand

4.07

3.05

1.26 1.32

S 2007 

S 2008 
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ESTIMATING ELASTICITY

• Let’s think about the determinants of demand and the impact they might have on the 
quantity demanded:

• Tastes

• Taste for gas is likely seasonal (if you like the taste); like to drive more in summer 
for example

• Comparing June to June holds this fixed

• Number of consumers

• Changes by population growth

• But we held this constant by looking at per capita numbers
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ESTIMATING ELASTICITY

• Income

• If income increases, expect gas demand to increase

• In reality national income did not change much from 6/2007 to 
6/2008 because of the crisis

• Prices of substitutes and complements

• Data exists to show these were fairly constant over time

• Can check out the consumer price index
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ESTIMATING ELASTICITY

• So we might be able to argue that it was safe to use the data 
to measure elasticity of demand

• In reality a portion of econometrics (essentially statistics 
applied to economic problems) research is devoted to 
estimating elasticity
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SHORT-RUN V. LONG-RUN ELASTICITY

• The elasticity we have measured is short-run elasticity

• How short is short run?

• It is a qualitative time period

• Consumers have simply had little time to respond to price changes

• Why might price elasticity for gas change in the long run?

• Consumers might buy more efficient cars 

• Consumers might live in different places (with different gas prices)

• Laws might change that affect demand for price

• Long-run estimates require price differences that have lasted a long time (enter gas reading)
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APPLICATION: FUEL CONSUMPTION 
IN THE US AND EUROPE

Source: The Guardian

8Thursday, February 7, 13



CROSS-COUNTRY GAS CONSUMPTION

• How does the reading suggest 
addressing long-run estimates for 
price elasticity of gas demand?

• Paper suggests exploiting long-run 
price differences in gas in the States 
versus Europe

• Europe taxes gasoline very heavily

• Our gas prices would not pay for 
the tax in Europe and our taxes 
are relatively low

US gas prices higher in more red areas

Per gallon taxes:

Federal tax 18.4 ¢

MN state tax 40.4 ¢
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CROSS-COUNTRY GAS CONSUMPTION

• How different is different across countries?
Country Avg price USD per gallon Per capital consumption in gallons 

per day
Per capita GDP 

($1000s)US 2.80 1.29 45.5

Norway 7.00 0.30 51.9
UK 6.90 0.28 35.7

Germany 6.88 0.25 34.3
France 6.37 0.15 32.7
Spain 5.13 0.15 31.6
Italy 6.50 0.21 30.4
Japan 4.49 0.33 33.6

Mexico 2.45 0.29 14.0
China 2.29 0.04 5.3

Data from 2007
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ESTIMATING LR ELASTICITY

• These differences between the US and Europe (non-red countries) 
have been sustained a long time

• Allows us to try to estimate price elasticity of gas demand in the 
long-run

• We still need to control for other determinants of demand; what 
factors should we consider?

• We at least have information to control for income

• Norway is the closest in wealth
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ESTIMATING LR ELASTICITY

• How do you think long-run elasticity will compare to short-
run elasticity?

Country Daily Consumption of 
Motor Gas / Capita

Average Price per 
Gallons in Dollars

United States 1.29 2.80

Norway 0.30 7.00

Difference -0.99 4.20
Avg of Both 

Observations 0.80 4.90
Percent 
Change -1.24 0.86

�%�QD

%�P
= �

Q2�Q1

.5(Q2+Q1)

P2�P1
.5(P2+P1)

= �
�.99
.80
4.20
4.90

=
1.24

.86
= 1.44
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ESTIMATING LR ELASTICITY

• Since e(D)=1.44>1, gas is now price elastic (before it was 
inelastic!)

• Is our calculation valid?

1.Ensure it is supply (not demand) shifting

2.Verify other determinants of demand are not affecting 
measure of quantity demanded
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ESTIMATING LR ELASTICITY

• First, is supply shifting?

• Think of the Norwegian gas tax

• The gas tax is partially an increase in the cost of production for 
gas sellers so supply shifts to the left (versus in the US)

• Are the determinants of demand fixed for the two data points?

• Income?

• We picked income so it would be nearly fixed
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ESTIMATING LR ELASTICITY

• Price of substitutes?

• For one public transit is better in Norway, i.e. there are public alternatives to 
driving

• This means that we gave too much credit to price for low Norwegian demand

• Actual elasticity is probably lower than 1.44

• Other factors?

• Population could matter in the effect of pop density on gas use

• But Norway is less dense and thus more closely mimics the US
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SHORT-RUN V. LONG-RUN ELASTICITY

• Having (kind of) verified the estimate, what makes demand more elastic in the long-
run?

• The key is existence of substitutes 

• With a longer time horizon people have more chance to change patterns of 
consumptions and find substitutes 

• What else might affect elasticity in general?

• Think of luxuries (iPhones) versus necessities (diet coke)

• How narrow a definition of a good is - the narrower the definition the more 
substitutes there are (are there more substitutes for cars or for a Toyota Camry?)
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EXAMPLE: FOOD

• Do you think price elasticity for food is generally high or low?

• As a group price elasticity is low (inelastic)

• So as prices rises total spending on food increases

• What about the elasticity for meat?

• It is likely more price elastic because of the existence of more substitutes (veggies, fish)

• How about for Cub Food meat specifically?

• For a brand the number of direct substitutes are enormous so a change an increase in 
price of CF meat should significantly decrease sales

• So elasticity for CF meat should be even higher
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INCOME ELASTICITY

As my income changes, my Mac purchases change by how much?
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INCOME ELASTICITY

• We can also study income elasticity of demand: how 
quantity demanded changes with changes in income

• Simply replace P with I (income) in our first formula

• So income elasticity of demand is found by the following 
formula:

e

Income =
%�Q

D

%�Income

=

Q

D
2 �Q

D
1

.5(QD
1 +Q

D
2 )

I2�I1
.5(I2+I1)
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INCOME ELASTICITY

• Like with price elasticity, we can split goods up into different categories based on the value of e(income)

• If e(income)>0, then it is a normal good

• Intuitively, as income goes up, demand for the good goes up

• That is our definition of a normal good

• If 0<e(income)<1, the good is a necessity (or income inelastic)

• As income rises, share of spending on the good falls (because the percentage increase in income is greater than 
the percentage increase in spending on the good)

• Includes items like milk, bread, toothpaste...

• If 1<e(income), the good is a luxury (or income elastic)

• As income rises, share of spending on the good rises

• Includes Ferraris, phones, etc.
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ELASTICITY FORMULAS (TRY AGAIN)

• Price elasticity of demand - Percent change in demand over percent change in price

• Income elasticity of demand - Percent change in demand over percent change in income

• X (income or price) elasticity of Y (supply or demand) - Percent change in Y over percent 
change in X (just remember when we have a negative or not)

�%�QD

%�P
= �

Q2�Q1

.5(Q2+Q1)

P2�P1
.5(P2+P1)

%�Q

D

%�Income

=

QD
2 �QD

1

.5(QD
1 +QD

2 )

I2�I1
.5(I2+I1)

%�Y

%�X
=

Y2�Y1
.5(Y1+Y2)

X2�X1
.5(X2+X1)
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HEALTH CARE AND INCOME ELASTICITY

• Is health care a luxury or necessity? (does spending share rise or 
fall with income)

• Notice, as a share of national wealth, healthcare spending is higher 
in richer countries

Wealthy Country GDP per capita 
($1000s)

Health Spending 
Share (%) Less Wealthy GDP per capita 

($1000s)
Health Spending 

Share (%)

US 35.2 13.9 Hungary 13.4 6.8

Switzerland 29.9 11.1 Slovakia 12.0 5.7

Norway 36.4 9.0 Mexico 8.9 6.0

Germany 26.2 10.7 Turkey 5.7 4.8

Canada 28.8 9.7

Average 31.3 10.9 Average 10.0 5.8
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HEALTH CARE AND INCOME ELASTICITY

• Assuming we could control for all other determinants of 
demand (price, substitutes, etc.), this shows health care is a 
income elastic (luxury) at the national level

• But what types of things might we not be controlling for?

• Health of the population

• “Efficiency” - vaguely, how much money must be spent to 
get your problem treated
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SUMMARY

• Elasticity is the measure economists use to determine the responsiveness of one 
variable to another (like quantity demanded to price)

• There are several cases of price elasticity that correspond to the responsiveness of 
demand to price changes

• To measure elasticity of demand we must assume all other determinants of demand are 
held constant

• In general, demand for a good is more elastic in the long-run because of the longer time 
horizon to find substitutes 

• Other factors that affect price elasticity are availability of substitutes and how “important 
the good is”; luxuries versus necessities, though, can be defined using income elasticity
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TOPIC 4
Welfare: Surpluses and Pareto Optimality
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BIG PICTURE

• How do we map reservation prices and costs to the demand 
and supply schedules in an economy?

• How can we measure the benefit to consumers and 
producers from trading in the market?

• By what measure will we be determining how good a market 
is?
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SETTING UP OUR MARKET 
ECONOMY
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EVALUATING THE MARKET

• We can now use the tools we have developed to study a very simple 
competitive market and answer how good is this market?

• What do we mean by good?

• Before I claimed that the market finding a price so Q(S) = Q(D) is good

• Wealth equality?

• Economists have a different (and potentially unsatisfying) definition that is the 
focus of this unit

• We will eventually compare how good the competitive market is to other types 
of markets (monopoly, for example)
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OUR MODEL COUNTRY

• Imagine the ideal country (island)

• One of the industries makes only 
MacBooks

• We have 20 inhabitants

• D1,...,D10 who consume MacBooks

• S1,...,S10 make MacBooks

• We will make some other (restrictive) 
assumptions about MacLand
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BUYERS

• Each D has a reservation value 
(think of the auction) for purchasing a 
MacBook

• Remember this value is the MOST he 
would be willing to pay to get a 
MacBook

• Reservation values show that D10 is 
the “cheapest” (or values MacBooks the 
least)

• Finally, each D consumes only ONE 
MacBook

Person Reservation 
Price

D1 £9
D2 £8
D3 £7
D4 £6
D5 £5
D6 £4
D7 £3
D8 £2
D9 £1
D10 £0
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SELLERS

• The Ss do not eat MacBooks but can 
make them and want money to buy 
stuff from another industry

• The S equivalent of reservation value is 
cost to making one MacBook

• The cost is the fewest dollars we could 
to get this S to make the MacBook

• Each S can only make one MacBook

• Costs show S1 can produce at the 
lowest cost 

Person Cost
S1 £1
S2 £2
S3 £3
S4 £4
S5 £5
S6 £6
S7 £7
S8 £8
S9 £9
S10 £10
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RESERVATION PRICES

• How can we interpret the differences reservation values and costs in the real world?

• Costs are simply costs; some firms might be able to make products better or 
cheaper than another

• Reservation values reflect different values placed on a product

• How do we interpret them here?

• D1 has a res value of £9; he is indifferent (just as happy with either) between 
£20 and not having a Macbook versus £11 and one MacBook

• S1 has a cost of £1; he is indifferent between £20 and not making a Macbook and 
£21 and making a MacBook
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GRAPHICAL REPRESENTATION

Cost Person

£1 S1
£2 S2
£3 S3
£4 S4
£5 S5
£6 S6
£7 S7
£8 S8
£9 S9
£10 S10

Person Reservation 
Price

D1 £9
D2 £8
D3 £7
D4 £6
D5 £5
D6 £4
D7 £3
D8 £2
D9 £1
D10 £0

• We are not graphing “demand” and 
“supply”, we are graphing marginal 
cost and marginal reservation 
price

• Marginal cost: the cost of the 
next S to provide additional 
MacBook

• Marginal reservation price 
(or benefit): the reservation value 
of the next D to buy an additional 
MacBook
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GRAPHICAL REPRESENTATION

Cost Person

£1 S1
£2 S2
£3 S3
£4 S4
£5 S5
£6 S6
£7 S7
£8 S8
£9 S9
£10 S10

Person Reservation 
Price

D1 £9
D2 £8
D3 £7
D4 £6
D5 £5
D6 £4
D7 £3
D8 £2
D9 £1
D10 £0

Quantity 

Price
MacBook Market

0

1

2

3

4

5

6

7

8

9

10

0 1 2 3 4 5 6 7 8 9 10

Marginal
Cost

Marginal
Reservation Price

The reservation value of D2 to buy the 
next (2nd) MacBook is 8

The cost of S5 to make the next (5th) 
MacBook is 5
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INTRODUCING A MARKET

• Suppose the Ds and Ss realize they could 
benefit by making sales and purchases of 
MacBooks in a competitive market

• At P=£3, who is willing to sell?

• S1,S2,S3 so quantity supplied is 3

• So marginal cost graph gives us 
quantity supplied

• At P=£7, who is willing to buy?

• D1,D2,D3 so quantity demanded is 3

• So marginal reservation price 
graph give us quantity demanded

Quantity 

Price
MacBook Market

0

1

2

3

4

5

6

7

8

9

10

0 1 2 3 4 5 6 7 8 9 10

Marginal
Cost

Marginal
Reservation Price
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NOW, A COMPETITIVE MARKET

• We have that the marginal cost curve is the supply curve

• We have that the marginal reservation price curve is the 
demand curve

• Finally assume we have this competitive market; remind me of 
the assumptions?

• Then we can use the model we developed to predict 
equilibrium price and quantity
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INTRODUCING A MARKET

• What is equilibrium price?

• The price ensures supply = demand

• Price is 5

• What is equilibrium quantity?

• 5 Ss are willing to sell; 5 Ds are willing to buy

• Quantity is 5

• Who is buying and selling?

• Buyers are anyone with a reservation value 
above the price: D1-D5

• Sellers are anyone with a cost below the price: 
S1-S5

• As before, market determines P,Q, and who!

Quantity 

Price
MacBook Market

0

1

2

3

4

5

6

7

8

9

10

0 1 2 3 4 5 6 7 8 9 10

Supply

Demand

P(E)

Q(E)
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VALUE OF THE MARKET

• I claimed Ds and Ss got together because they could benefit from trading money for MacBooks

• What gains have people made from trading?

• We have two kinds of gains with buyers and sellers

• CS=Consumer surplus: Reservation price - price paid

• PS=Producer surplus (profit): Price received - cost

• What is the intuition of the consumer surplus? 

• Reservation price indicates your monetary value of the product (measure of happiness of 
having it?)

• Buying the product gives you that happiness or value minus the monetary cost of it (price)
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CALCULATING SURPLUS
Q Person Reservation 

Price
Price 
Paid

Consumer 
Surplus Person Price 

Received Cost Producer 
Surplus

1 D1 £9 £5 4 S1 £5 £1 4
2 D2 £8 £5 3 S2 £5 £2 3
3 D3 £7 £5 2 S3 £5 £3 2
4 D4 £6 £5 1 S4 £5 £4 1
5 D5 £5 £5 0 S5 £5 £5 0
6 D6 £4 - S6 - £6 -
7 D7 £3 - S7 - £7 -
8 D8 £2 - S8 - £8 -
9 D9 £1 - S9 - £9 -
10 D10 £0 - S10 - £10 -

TotalTotal 10 10

Total Surplus = PS + CS = 10 +10 =20
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CALCULATING SURPLUS

• Can also visualize surplus graphically

• Suppose we are D1

• My reservation price is 9

• Price paid is 5

• What is his surplus?

• D2?

• S1?

• In this way we can add over all consumers and 
sellers involved in the trade to derive the 
consumer and producer surpluses

Quantity 

Price
MacBook Market

0

1

2

3

4

5

6

7

8

9

10
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Supply

Demand

P(E)

Q(E)

D1
D2

CS1 CS2

S1

PS1

40Thursday, February 7, 13



CALCULATING SURPLUS

• In general, we can find the consumer 
surplus as the area between the 
price line and the demand curve

• Producer surplus is the area 
between the price line and the supply 
curve

• In future economies we look at it, the 
steps in S and D theoretically disappear 
because there are a lot more people 
(we will still index quantity as quite 
small)

Quantity 

Price
MacBook Market
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Q(E)
CS1

=4
CS2

=3
CS3

=2
CS4

=1
CS5

=0

PS1=4
PS4=3

PS3=2
PS4=1

PS5=0

Total
CS=10

Total
PS=10

P(E)
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