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Monetary Measures of Gains-to-Trade

You can buy as much gasoline as you wish at $1 per gallon once you  
enter the gasoline market.  

Q: What is the most you would pay to enter the market?

A: You would pay up to the dollar value of the gains-to-trade you would 
enjoy once in the market.
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$ Equivalent Utility Gains

User 𝑟1 to denote the most a consumer would pay for a 1st gallon –
reservation price (保留价格) for the 1st gallon.

𝑟1 is the dollar equivalent of the marginal utility of the 1st unit.

User 𝑟2 to denote the most she would pay for a 2nd gallon, i.e., her 
reservation price for the 2nd gallon.

𝑟2 is the dollar equivalent of the marginal utility of the 2nd unit.
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$ Equivalent Utility Gains

Generally, if she already has n-1 gallons of gasoline then 𝑟𝑛 denotes the 
most she will pay for the an nth gallon.

𝑟𝑛 is the dollar equivalent of the marginal utility of the nth unit.

𝑟1+…+ 𝑟𝑛 will be the dollar equivalent of the total change to utility from 
consuming n gallons of gasoline at a price of $0.

7



Reservation Prices and Consumer’s Surplus

What is the monetary value of our consumer’s gain-to-trading in the 
gasoline market at a price of $p?

The dollar equivalent net utility gain for the 1st gallon is $ 𝑟1-p, 
and is $ 𝑟2-p for the 2nd gallon, 
and so on, so the dollar value of the gain-to-trade is (𝑟1-p)+…+(𝑟𝑛-p), 
for as long as 𝑟𝑛-p>0.

So, 𝑟1+…+ 𝑟𝑛-np will be the dollar equivalent of the total change to 
utility from consuming n gallons of gasoline at a price of $p, also 
referred to as “consumer’s surplus.”
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Reservation Prices and Consumer’s Surplus
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Reservation Prices and Consumer’s Surplus
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Compensating Variation and Equivalent Variation

Two additional dollar measures of the total utility change caused by a 
price change are Compensating Variation and Equivalent Variation.
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Compensating Variation

p1 rises.

Q: What is the least extra income that, at the new prices, just restores 
the consumer’s original utility level?

A:  The Compensating Variation.
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Compensating Variation

13



Equivalent Variation

p1 rises.

Q: What is the least extra income that, at the original prices, just 
restores the consumer’s original utility level?

A:  The Equivalent Variation.
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Equivalent Variation
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Consumer’s Surplus, Compensating Variation and 
Equivalent Variation
When the consumer has quasilinear utility, we have

CV=EV=∆CS

But, otherwise, we have:

EV<∆CS< CV
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From Individual to Market Demand Functions

Think of an economy containing n consumers, denoted by 𝑖=1, …, n.
Consumer 𝑖’s ordinary demand function for commodity 𝑗 is 

x𝑗∗𝑖(p1, p2, m𝑖)
When all consumers are price-takers, the market demand function for
commodity 𝑗 is 

x𝑗 p1, p2, m1, … ,mn =෍
𝑖=1

n

x𝑗∗𝑖(p1, p2,m𝑖)

If all consumers are identical then

x𝑗 p1, p2,M =෍
𝑖=1

n

n × x𝑗∗(p1, p2, m ) ,M = nm
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From Individual to Market Demand Functions

The market demand curve is the “horizontal sum” of the individual 
consumers’ demand curves.
Suppose there are only two consumers; 𝑖=A, B.
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Elasticities

Elasticity measures the “sensitivity” of one variable with respect to 
another. The elasticity of variable X with respect to variable Y is 

𝜀x,y =
%∆x
%∆y

Economists use elasticities to measure the sensitivity of 
1. quantity demanded of commodity 𝑖 wrt the price of commodity 𝑖 (own-price 

elasticity of demand)
2. demand for commodity 𝑖 wrt the price of commodity 𝑗 (cross-price elasticity 

of demand)
3. demand for commodity 𝑖 wrt income (income elasticity of demand)
4. quantity supplied of commodity 𝑖 wrt the price of commodity 𝑖 (own-price 

elasticity of supply)
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A Special Property

Weighted average of income elasticities of all goods is one with the 
weights being expenditure share of the goods.

In the case of 2 goods, we have 

𝑠1𝜂1 + 𝑠2𝜂2 = 1
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Market Equilibrium

A market is in equilibrium when total quantity demanded by buyers 
equals total quantity supplied by sellers. 
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Price

Quantity

D

S

P*

Q*

Equilibrium
QD=QS

A more general model：

QD = a - bP
QS = c + dP

Equilibrium  qD = qS

a - bP = c + dP
P*=(a-c)/(d+b)



Two Special Cases
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Quantity Taxes

What is the effect of a quantity tax on a market’s equilibrium?

How are prices affected?

How is the quantity traded affected?

Who pays the tax?

How are gains-to-trade altered?
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Quantity Taxes & Market Equilibrium
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