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CONSUMER SURPLUS
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CONSUMER SURPLUS

• THE DEMAND CURVE IDENTIFIES HOW MANY UNITS OF A GOOD 𝑥𝑥 THAT 
AN INDIVIDUAL IS WILLING TO PURCHASE AT PRICE 𝑝𝑝𝑥𝑥 AND INCOME $𝐼𝐼.

• IN SHORT, THE DEMAND FUNCTION REPRESENTS THE MAXIMUM 
WILLINGNESS-TO-PAY (WTP) FOR THE GOOD.

• COMPARING THIS MAXIMUM WTP AGAINST THE PRICE THE CONSUMER 
PAYS, WE FIND A MEASURE OF THE UTILITY GAIN THAT SHE MAKES 
BUYING THE GOOD.

• CONSUMER SURPLUS (CS). THE AREA BELOW THE DEMAND CURVE AND 
ABOVE THE PRICE THAT CONSUMERS PAY FOR THE GOOD.
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CONSUMER SURPLUS
• EXAMPLE 5.1: FINDING CS WITH LINEAR DEMAND.

• CONSIDER DEMAND CURVE 𝑝𝑝 𝑞𝑞 = 10 − 2𝑞𝑞 AND MARKET 
PRICE OF 𝑝𝑝 = $4.

• THE AREA GIVEN BY THE TRIANGLE 𝐴𝐴 MEASURES THE CS.
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𝐶𝐶𝐶𝐶 =
1
2 10 − 4 3 = 9.

Figure 5.1



CONSUMER SURPLUS
• EXAMPLE 5.1 (CONTINUED):

• IF THE PRICE FALLS TO 𝑝𝑝 = $3, OUTPUT WOULD INCREASE TO 3 = 10− 2𝑞𝑞 ⟹
𝑞𝑞 = 3.5 UNITS.

• CS INCREASES BY THE SIZE OF AREAS 𝐵𝐵 AND 𝐶𝐶.

• CS INCREASES TO 9 + 3.25 = 12.25.
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Δ𝐶𝐶𝐶𝐶 = 𝐵𝐵 + 𝐶𝐶

= 4 − 3 3 +
1
2 4 − 3 (3.5 − 3)

= 3 + 0.5 = 3.25.

Figure 5.1



CONSUMER SURPLUS

• EXAMPLE 5.2: FINDING CS WITH NONLINEAR DEMAND.

• CONSIDER THE NONLINEAR DEMAND ARISING FROM A 
COBB-DOUGLAS UTILITY FUNCTION,

𝑥𝑥 = 𝐼𝐼
2𝑝𝑝𝑥𝑥

.

• IF 𝑝𝑝𝑥𝑥 = $4 AND 𝐼𝐼 = $100, SHE PURCHASES

𝑥𝑥 = 100
2×4

= 12.5 UNITS.
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CONSUMER SURPLUS

• EXAMPLE 5.2 (CONTINUED):

• IF THE PRICE DECREASES TO 𝑝𝑝𝑥𝑥 = $3, SHE INCREASES PURCHASES 
TO 

𝑥𝑥 = 100
2×3

= 16.6 UNITS.

• IN THIS CASE, TO FIND THE GAIN IN CS WE MUST USE THE 
INTEGRAL OF THE DEMAND FUNCTION 𝑥𝑥 = 𝐼𝐼

2𝑝𝑝𝑥𝑥
BETWEEN PRICES 

𝑝𝑝𝑥𝑥 = $4 AND , 𝑝𝑝𝑥𝑥 = $3 BECAUSE THE DEMAND FUNCTION IS NOT 
LINEAR.  
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CONSUMER SURPLUS

• EXAMPLE 5.2 (CONTINUED):
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Δ𝐶𝐶𝐶𝐶 = �
3

4100
2𝑝𝑝𝑥𝑥

𝑑𝑑𝑝𝑝𝑥𝑥 = 50�
3

4 1
𝑝𝑝𝑥𝑥
𝑑𝑑𝑝𝑝𝑥𝑥

= 50 𝑙𝑙𝑙𝑙𝑝𝑝𝑥𝑥 3
4 = 50 𝑙𝑙𝑙𝑙𝑙 − 𝑙𝑙𝑙𝑙𝑙 = 14.38.

Figure 5.2



CONSUMER SURPLUS

• EXAMPLE 5.2 (CONTINUED):

• WHAT IF WE TRIED TO APPROXIMATE THE CHANGE IN CS AS IF THE 
DEMAND CURVE WAS LINEAR?

• WE WOULD BE OVERESTIMATING THE TRUE CHANGE IN CS, BECAUSE 14.59 >
14.38.
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Δ𝐶𝐶𝐶𝐶(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. ) = 12.5 × 4 − 3 +
1
2

16.67 − 12.5 × 4 − 3 = 14.59.

Area of rectangle 𝐵𝐵
Area of triangle 𝐶𝐶

Figure 5.2



COMPENSATING VARIATION
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COMPENSATING VARIATION

• AN ALTERNATIVE MEASURE OF WELFARE CHANGE.

• CONSIDER THE PRICE OF GOOD 𝑦𝑦 IS NORMALIZED TO $1:

• WE DIVIDE ALL PRICES BY 𝑝𝑝𝑦𝑦. 

• FOR INSTANCE, IF PRICES ARE 𝑝𝑝𝑥𝑥 = $4 AND 𝑝𝑝𝑦𝑦 = $3, NORMALIZED 

PRICES ARE 𝑝𝑝𝑥𝑥′ = $ 4
3

AND 𝑝𝑝𝑦𝑦′ = $ 3
3

= $1.

• THE ADVANTAGE IS THAT THE INTERCEPT OF THE BUDGET LINE 

𝑦𝑦 = 𝐼𝐼
𝑝𝑝𝑦𝑦

, IS NOW 𝑦𝑦 = 𝐼𝐼
𝑝𝑝𝑦𝑦′

= 𝐼𝐼
1

= $𝐼𝐼.

• WE CAN INTERPRET THE VERTICAL INTERCEPT OF THE BUDGET LINE AS 
CONSUMER’S INCOME, WHICH FACILITATES INCOME COMPARISONS.
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COMPENSATING VARIATION

• COMPENSATING VARIATION (CS). HOW MUCH MONEY ONE 
NEEDS TO TAKE AWAY FROM (GIVE TO) A CONSUMER AFTER A 
PRICE DECREASE (INCREASE) SUCH THAT SHE IS AS WELL OFF AS 
BEFORE THE PRICE CHANGE.

• IT MEASURES THE WELFARE CHANGE FROM A PRICE CHANGE.
• INTUITIVELY, THE CONSUMER IS BETTER OFF (WORSE OFF) AFTER A 

PRICE DECREASE (INCREASE), ALLOWING HER TO ACHIEVE A HIGHER 
(LOWER) UTILITY.

• THE CV FOCUSES ON THE DAY AFTER THE PRICE CHANGE AND 
ASK:

• HOW MUCH DO WE NEED TO REDUCE (INCREASE) THE CONSUMER’S 
INCOME TO MAKE HER AS WELL OFF AS SHE WAS BEFORE THE PRICE 
DECREASE (INCREASE)?
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COMPENSATING VARIATION
• CV WITH A PRICE DECREASE:

• THE AMOUNT OF MONEY WE NEED TO SUBTRACT FROM
THE CONSUMER’S INITIAL INCOME TO MAKE HER AS WELL
OFF AS BEFORE THE PRICE CHANGE.

Intermediate Microeconomic Theory
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Figure 5.3

• At initial prices, she faces 𝐵𝐵𝐵𝐵1, 
purchases 𝐴𝐴, and reaches 𝑢𝑢1.

• When the price of 𝑥𝑥 ↓, the new 
budget line is 𝐵𝐵𝐵𝐵2, income 𝐼𝐼
remains, and she chooses 𝐶𝐶.

• CV ask: How much money we 
need to take away from her 
income to make the new 𝐵𝐵𝐵𝐵2
tangent to 𝑢𝑢1?



COMPENSATING VARIATION
• CV WITH A PRICE DECREASE (CONT.):
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Figure 5.3

• We make a parallel shift of 𝐵𝐵𝐵𝐵2
downwards until we find 𝐵𝐵𝐵𝐵𝐵𝐵 tangent 
to 𝑢𝑢1, where she purchases bundle 𝐵𝐵. 

• The vertical intercept 𝐼𝐼𝐵𝐵 is the new 
income she needs to purchase 𝐵𝐵.

• 𝐶𝐶𝐶𝐶 = 𝐼𝐼 − 𝐼𝐼𝐵𝐵, measures the amount of 
money we need to subtract from the 
consumer’s initial income to make her 
as well as before the price change.



COMPENSATING VARIATION

• EXAMPLE 5.3: FINDING THE CV OF A PRICE DECREASE.
• CONSIDER A CONSUMER WITH 𝑢𝑢 𝑥𝑥, 𝑦𝑦 = 𝑥𝑥𝑥𝑥 AND, 𝐼𝐼 = $100, AND

A NORMALIZED 𝑝𝑝𝑦𝑦 = $1.
• FIRST, WE NEED TO FIND DEMAND FUNCTIONS FOR GOODS 𝑥𝑥

AND 𝑦𝑦:

• FROM THE TANGENCY CONDITION, 𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑦𝑦

= 𝑝𝑝𝑥𝑥
𝑝𝑝𝑦𝑦

,
𝑦𝑦
𝑥𝑥

=
𝑝𝑝𝑥𝑥
𝑝𝑝𝑦𝑦

⟹ 𝑦𝑦 = 𝑝𝑝𝑥𝑥𝑥𝑥.

• INSERTING THIS RESULT INTO THE BUDGET LINE, 𝑝𝑝𝑥𝑥𝑥𝑥 + 𝑝𝑝𝑦𝑦𝑦𝑦 =
𝐼𝐼,

𝑝𝑝𝑥𝑥𝑥𝑥 + 𝑦𝑦 = 100,
𝑝𝑝𝑥𝑥𝑥𝑥 + 𝑝𝑝𝑥𝑥𝑥𝑥 = 100,
2𝑥𝑥𝑝𝑝𝑥𝑥 = 100.

16



COMPENSATING VARIATION

• EXAMPLE 5.3 (CONTINUED):

• SOLVING FOR 𝑥𝑥, WE OBTAIN THE DEMAND CURVE FOR 
GOOD 𝑥𝑥

𝑥𝑥 =
100
2𝑝𝑝𝑥𝑥

=
50
𝑝𝑝𝑥𝑥

.

• INSERTING THIS RESULT INTO THE EXPRESSION FROM THE 
TANGENCY CONDITION, WE FIND THE DEMAND FOR 
GOOD 𝑦𝑦,

𝑦𝑦 = 𝑝𝑝𝑥𝑥
50
𝑝𝑝𝑥𝑥

= 50 UNITS.

17



COMPENSATING VARIATION

• EXAMPLE 5.3 (CONTINUED):

• CONSIDER THE PRICE OF GOOD 𝑥𝑥 DECREASES FROM 𝑝𝑝𝑥𝑥 =
$3 TO 𝑝𝑝𝑥𝑥′ = $2, WHILE THE PRICE OF GOOD 𝑦𝑦 REMAINS 

𝑝𝑝𝑦𝑦 = $1. 

1. FINDING THE INITIAL BUNDLE 𝐴𝐴.

2. FINDING THE FINAL BUNDLE 𝐶𝐶.

3. FINDING THE DECOMPOSITION BUNDLE 𝐵𝐵.

4. EVALUATING THE CV.
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COMPENSATING VARIATION
• EXAMPLE 5.3 (CONTINUED):

1. FINDING THE INITIAL BUNDLE 𝐴𝐴:

• AT 𝑝𝑝𝑥𝑥 = $3, THE DEMAND FOR GOOD 𝑥𝑥 IS

𝑥𝑥𝐴𝐴 = 50
3
≅ 16.67 UNITS.

2. FINDING THE FINAL BUNDLE 𝐶𝐶:

• AT 𝑝𝑝𝑥𝑥′ = $2, THE DEMAND FOR GOOD 𝑥𝑥 IS

𝑥𝑥𝐶𝐶 = 50
2
≅ 25 UNITS. 
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COMPENSATING VARIATION

• EXAMPLE 5.3 (CONTINUED):

3. FINDING THE DECOMPOSITION BUNDLE 𝐵𝐵:

a. THE CONSUMER MUST REACH THE SAME UTILITY AS
WITH 𝐴𝐴.

𝑢𝑢𝐴𝐴 =
50
3 50 =

2500
3

≈ 833.33.

THE AMOUNT OF 𝑥𝑥 AND 𝑦𝑦 CONSUMED AT 𝐵𝐵 MUST 
YIELD THIS UTILITY LEVEL,

𝑢𝑢𝐵𝐵 = 𝑥𝑥𝐵𝐵 𝑦𝑦𝐵𝐵 = 833.33.
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COMPENSATING VARIATION
• EXAMPLE 5.3 (CONTINUED):

3. FINDING THE DECOMPOSITION BUNDLE 𝐵𝐵 (CONT.):

b. THE CONSUMER IC MUST BE TANGENT TO THE BL,

𝑦𝑦 = 𝑝𝑝𝑥𝑥𝑥𝑥.

BECAUSE 𝑝𝑝𝑥𝑥 = 2, THE TANGENCY CONDITION CAN BE 
WRITTEN AS

𝑦𝑦 = 2𝑥𝑥.
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COMPENSATING VARIATION

• EXAMPLE 5.3 (CONTINUED):

3. FINDING THE DECOMPOSITION BUNDLE 𝐵𝐵 (CONT.):

SUBSTITUTING 𝑦𝑦 = 2𝑥𝑥 IN 𝑥𝑥𝐵𝐵 𝑦𝑦𝐵𝐵 = 833.33,

𝑢𝑢𝐵𝐵 = 𝑥𝑥𝐵𝐵 2𝑥𝑥𝐵𝐵 = 833.33 ( SINCE 𝑦𝑦𝐵𝐵 = 2𝑥𝑥𝐵𝐵),

2 𝑥𝑥𝐵𝐵 2 = 833.33 ⇒ 𝑥𝑥𝐵𝐵 2 = 416.67,

𝑥𝑥𝐵𝐵 2 = 416.67,

𝑥𝑥𝐵𝐵 ≅ 20.41.

INSERTING THIS RESULT INTO THE TANGENCY CONDITION,

𝑦𝑦𝐵𝐵 = 2 × 20.41 = 40.82 UNITS.
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COMPENSATING VARIATION
• EXAMPLE 5.3 (CONTINUED):

4. EVALUATING THE CV:

• THE CV IS GIVEN BY 𝐶𝐶𝐶𝐶 = 𝐼𝐼 − 𝐼𝐼𝐵𝐵 ,

• 𝐼𝐼 = $100;

• 𝐼𝐼𝐵𝐵 IS THE INCOME THE CONSUMER NEEDS TO 
PURCHASE  𝐵𝐵 = 20.41,40.82 . SPECIFICALLY,

𝐼𝐼𝐵𝐵 = $2 × 20.41 + $1 × 40.82 = $81.64.

Intermediate Microeconomic Theory 23



COMPENSATING VARIATION

• EXAMPLE 5.3 (CONTINUED):

4. EVALUATING THE CV (CONT.):

• THE CV IS

𝐶𝐶𝐶𝐶 = 𝐼𝐼 − 𝐼𝐼𝐵𝐵 = $100 − $81.64 = $18.36.

IN WORDS, IF AFTER EXPERIENCING THE PRICE DECREASE, WE 
REDUCE THE CONSUMER’S INCOME BY $18.36, HER UTILITY 
COINCIDES WITH THAT BEFORE THE PRICE CHANGE.
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EQUIVALENT VARIATION
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EQUIVALENT VARIATION

• EQUIVALENT VARIATION (EV). HOW MUCH MONEY ONE 
NEEDS TO GIVE TO (TAKE FROM) A CONSUMER BEFORE A 
PRICE DECREASE (INCREASE) SUCH THAT SHE IS AS WELL 
OFF AS AFTER THE PRICE CHANGE. 

• THE THE EV FOCUSES ON THE DAY BEFORE THE PRICE
CHANGE AND ASK:

• HOW MUCH DO WE NEED TO INCREASE (DECREASE) THE 
CONSUMER’S INCOME TODAY TO MAKE HER AS WELL OFF AS SHE 
WILL BE AFTER THE PRICE DECREASE (INCREASE)?
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EQUIVALENT VARIATION
• EV WITH A PRICE DECREASE:

• HOW MUCH MONEY WE NEED TO GIVE TO THE 
CONSUMER (ON TOP OF HER INITIAL INCOME 𝐼𝐼) TO MAKE 
HER AS WELL OFF AS SHE WILL BE ONCE SHE ENJOYS THE 
PRICE DECREASE.

27Figure 5.4

• First, she faces 𝐵𝐵𝐵𝐵1, purchases 
𝐴𝐴, and reaches 𝑢𝑢1.

• When the price of 𝑥𝑥 ↓, the new 
budget line is 𝐵𝐵𝐵𝐵2 which leads 
her to choose 𝐶𝐶.

• EV ask: How much money we 
need to give to the consumer to 
make her as well off as she will 
be once the price decreases?



EQUIVALENT VARIATION

• EV WITH A PRICE DECREASE (CONT.):
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Figure 5.4

• We make a parallel shift of 𝐵𝐵𝐵𝐵1
upward until we find 𝐵𝐵𝐵𝐵𝐸𝐸 tangent to 
𝑢𝑢2, where she purchases bundle 𝐵𝐵. 

• The vertical intercept 𝐼𝐼𝐸𝐸 indicates the 
income she needs to reach 𝑢𝑢2 at 
initial prices.

• 𝐸𝐸𝑉𝑉 = 𝐼𝐼𝐸𝐸 − 𝐼𝐼, measures the 
additional income we need to give to 
the consumer to make her as well as 
after the price change.



EQUIVALENT VARIATION

• EXAMPLE 5.4: FINDING THE EV OF A PRICE DECREASE.

• CONSIDER A CONSUMER WITH 𝑢𝑢 𝑥𝑥, 𝑦𝑦 = 𝑥𝑥𝑥𝑥, 𝐼𝐼 = $100, AND A 

𝑝𝑝𝑦𝑦 = $1, AS IN EXAMPLE 4.8.

• THE PRICE OF GOOD 𝑥𝑥 DECREASES FROM 𝑝𝑝𝑥𝑥 = $3 TO 𝑝𝑝𝑥𝑥′ = $2.

• FROM EXAMPLE 4.8., WE KNOW:

• INITIAL BUNDLE IS 𝐴𝐴 = 50
3

, 50 .

• FINAL BUNDLE IS 𝐶𝐶 = (25,50).

• DECOMPOSITION BUNDLE IS 𝐵𝐵 = (20.4,40.8).

• THE EV OF THIS PRICE DECREASE IS GIVEN BY 𝐸𝐸𝐸𝐸 = 𝐼𝐼𝐸𝐸 − 𝐼𝐼. 

• WE NEED TO FIND BUNDLE 𝐸𝐸.
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EQUIVALENT VARIATION

• EXAMPLE 5.4 (CONTINUED):

• FINDING BUNDLE E.

1. BUNDLE 𝐸𝐸 MUST REACH THE SAME UTILITY LEVEL AS THE FINAL BUNDLE 𝐶𝐶 = (25,50),

𝑢𝑢𝑐𝑐 = 25 × 50 = 1,250.

BUNDLE 𝐸𝐸 = 𝑥𝑥𝐸𝐸 ,𝑦𝑦𝐸𝐸 MUST ALSO YIELDS THIS UTILITY LEVEL,

𝑢𝑢𝑐𝑐 = 𝑥𝑥𝐸𝐸𝑦𝑦𝐸𝐸 = 1,250.

2. BUNDLE E MUST BE A TANGENCY POINT; THE TANGENCY CONDITION MUST HOLD,

𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑥𝑥

=
𝑝𝑝𝑥𝑥
𝑝𝑝𝑦𝑦

,

𝑦𝑦
𝑥𝑥

=
3
1
⟹ 𝑦𝑦 = 3𝑥𝑥.
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EQUIVALENT VARIATION

• EXAMPLE 5.4 (CONTINUED):

• FINDING BUNDLE E.

PLUGGING 𝑦𝑦 = 3𝑥𝑥 INTO 𝑥𝑥𝐸𝐸𝑦𝑦𝐸𝐸 = 1,250

𝑥𝑥𝐸𝐸 3𝑥𝑥𝐸𝐸 = 1,250,

3(𝑥𝑥𝐸𝐸)2= 1,250 ⟹ 𝑥𝑥𝐸𝐸 2 =
1,250

3
≅ 416.67,

(𝑥𝑥𝐸𝐸)2= 416.67,

𝑥𝑥𝐸𝐸 = 20.41 UNITS,

INSERTING THIS RESULT INTO THE TANGENCY CONDITION 𝑦𝑦 = 3𝑥𝑥, WE FIND THE 
AMOUNT OF GOOD 𝑦𝑦 AT BUNDLE 𝐸𝐸,

𝑦𝑦𝐸𝐸 = 3 × 20.41 = 61.2 UNITS.
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EQUIVALENT VARIATION

• EXAMPLE 5.4 (CONTINUED):

• THEREFORE, THE INCOME THAT THE CONSUMER SPENDS TO 
PURCHASE BUNDLE 𝐸𝐸 = (20.41,61.2) AT THE INITIAL PRICES (𝑝𝑝𝑥𝑥 =
$3 AND 𝑝𝑝𝑦𝑦 = $1) IS

𝐼𝐼𝐸𝐸 = $3 × 20.41 + $1 × 61.2 = $122.43,

• THE EV IS

𝐸𝐸𝐸𝐸 = 𝐼𝐼𝐸𝐸 − 𝐼𝐼 = $122.43 − $100 = $22.43.

IN WORDS, IF, BEFORE ENJOYING THE PRICE DECREASE, WE 
INCREASE THE CONSUMER’S INCOME BY $22.43, WE HELP HER 
REACH THE SAME UTILITY LEVEL THAT SHE WILL ENJOY AFTER THE 
PRICE DECREASE.
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MEASURING WELFARE CHANGES
WITH NO INCOME EFFECTS
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WELFARE CHANGES WITH NO IE

• WE HAVE DISCUSSED THREE APPROACHES TO MEASURE THE 
WELFARE CHANGE THAT CONSUMERS EXPERIENCE AFTER A 
PRICE CHANGE:

i. THE CHANGE IN CONSUMER SURPLUS (CS).

ii. THE COMPENSATING VARIATION (CV).

iii. THE EQUIVALENT VARIATION (EV).

• WHILE THESE WELFARE MEASURES GENERALLY DIFFER, THEY 
PRODUCE THE SAME NUMBER IF INCOME EFFECTS (IE) ARE 
ABSENT.

• 𝐼𝐼𝐼𝐼 = 0 WHEN THE CONSUMER HAS QUASILINEAR PREFERENCES. 

• THIS TYPE OF PREFERENCES PRODUCE 𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶 = 𝐸𝐸𝐸𝐸.

Intermediate Microeconomic Theory
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WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5: CS, CV, AND EV WITH A QUASILINEAR UTILITY FUNCTION.

• CONSIDER A CONSUMER WITH 𝑢𝑢 𝑥𝑥,𝑦𝑦 = 2 𝑥𝑥 + 𝑦𝑦, 𝐼𝐼 = $100, AND 
𝑝𝑝𝑦𝑦 = $1.

• WE FIRST FIND THE DEMAND FUNCTION FOR GOODS 𝑥𝑥 AND 𝑦𝑦,

• USING THE TANGENCY CONDITION, 𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑦𝑦

= 𝑝𝑝𝑥𝑥
𝑝𝑝𝑢𝑢

, WE FIND THE DEMAND FOR 𝑥𝑥,

1
𝑥𝑥

1
=
𝑝𝑝𝑥𝑥
1

⟹ 𝑥𝑥 =
1
𝑝𝑝𝑥𝑥2

.

• INSERTING THE DEMAND FOR 𝑥𝑥 INTO THE BUDGET LINE,                  𝑝𝑝𝑥𝑥𝑥𝑥 + 𝑝𝑝𝑦𝑦𝑦𝑦 = 𝐼𝐼, WE 
FIND THE DEMAND FOR 𝑦𝑦,

𝑝𝑝𝑥𝑥
1
𝑝𝑝𝑥𝑥2

+ 1 × 𝑦𝑦 = 100 ⟹
1
𝑝𝑝𝑥𝑥

+ 𝑦𝑦 = 100 ⟹ 𝑦𝑦 = 100 −
1
𝑝𝑝𝑥𝑥

.
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WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• CONSIDER THE PRICE OF GOOD 𝑥𝑥 DECREASES FROM $4 TO $3.

• WE FIND THE INCREASE IN CONSUMER WELFARE MEASURED
THROUGH THE CS, CV, AND EV.

• FINDING THE CS. WE INTEGRATE THE DEMAND CURVE OF GOOD 
𝑥𝑥 BETWEEN $4 AND $3 TO OBTAIN THE WELFARE CHANGE,

Δ𝐶𝐶𝐶𝐶 = �
3

4 1
𝑝𝑝𝑥𝑥2
𝑑𝑑𝑝𝑝𝑥𝑥 = −

1
𝑝𝑝𝑥𝑥 3

4

= −
1
4

− −
1
3

=
1

12
= 0.08.
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WELFARE CHANGES WITH NO IE
• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV. 𝐶𝐶𝐶𝐶 = 𝐼𝐼 − 𝐼𝐼𝐵𝐵 . WE NEED TO FIND THE 
INCOME THAT THE CONSUMER NEEDS TO  PURCHASE 
BUNDLE 𝐸𝐸, 𝐼𝐼𝐵𝐵 .

1. FINDING THE INITIAL BUNDLE A. AT 𝑝𝑝𝑥𝑥 = $4, THE DEMANDS FOR GOODS 𝑥𝑥
AND 𝑦𝑦 SIMPLY TO

𝑥𝑥𝐴𝐴 =
1

(𝑝𝑝𝑥𝑥2)
=

1
42

=
1

16
,

𝑦𝑦𝐴𝐴 = 100 −
1
𝑝𝑝𝑥𝑥

= 100 −
1
4

=
399

4
.

BUNDLE 𝐴𝐴 IS 𝐴𝐴 = 1
16

, 399
4

.

37



WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV (CONT.).  

2. FINDING THE FINAL BUNDLE C. AT 𝑝𝑝𝑥𝑥′ = $3, THE DEMANDS FOR 𝑥𝑥 AND 𝑦𝑦
CHANGE TO

𝑥𝑥𝐴𝐴 =
1

32
=

1
9

,

𝑦𝑦𝐴𝐴 = 100 −
1
3

=
299

3
.

BUNDLE 𝐶𝐶 IS 𝐶𝐶 = 1
9

, 299
3

.
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WELFARE CHANGES WITH NO IE
• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV (CONT.). 

3. FINDING THE DECOMPOSITION BUNDLE B.

a. THE CONSUMER MUST REACH THE SAME UTILITY LEVEL AS WITH 

𝐴𝐴 = 1
16

, 399
4

,

𝑢𝑢𝐴𝐴 = 2
1

16 +
399

4 = 100.25.

BUNDLE 𝐵𝐵 = 𝑥𝑥𝐵𝐵 ,𝑦𝑦𝐵𝐵 MUST YIELD THE SAME UTILITY,

𝑢𝑢𝐵𝐵 = 2 𝑥𝑥𝐵𝐵 + 𝑦𝑦𝐵𝐵 = 100.25.

b. THE IC MUST BE TANGENT TO THE BUDGET LINE AT FINAL PRICES,

𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑥𝑥

=
𝑝𝑝𝑥𝑥′

𝑝𝑝𝑦𝑦
,
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WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV (CONT.).  

𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑥𝑥

=
𝑝𝑝𝑥𝑥′

𝑝𝑝𝑦𝑦
,

1
𝑥𝑥𝐵𝐵
1

=
3
1
⇒

1
𝑥𝑥𝐵𝐵

= 3,

1
𝑥𝑥𝐵𝐵

2

= 32 ⇒
1
𝑥𝑥𝐵𝐵

= 9 ⇒ 𝑥𝑥𝐵𝐵 =
1
9
≅ 0.11.
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WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV (CONT.).  

SUBSTITUTING 𝑥𝑥𝐵𝐵 = 0.11 INTO THE EXPRESSION FOR UTILITY 
LEVEL AT 𝐵𝐵, EQUATION (5.1), 𝑢𝑢𝐵𝐵 = 2 𝑥𝑥𝐵𝐵 + 𝑦𝑦𝐵𝐵 = 100.25,

2
1
9

+ 𝑦𝑦𝐵𝐵 = 100.25 ⇒
2
3

+ 𝑦𝑦𝐵𝐵 = 100.25,

𝑦𝑦𝐵𝐵 ≅ 99.58.
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WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE CV (CONT.). 

THEREFORE, THE INCOME THAT THE CONSUMER NEEDS TO PURCHASE THE DECOMPOSITION 
BUNDLE 𝐵𝐵 = 0.11,99.58 IS

𝐼𝐼𝐵𝐵 = 3 0.11 + 1 99.58 = $99.91.

4. EVALUATING THE CV. THE CV IS GIVEN BY

𝐶𝐶𝐶𝐶 = 𝐼𝐼 − 𝐼𝐼𝐵𝐵 = 100 − 99.9133 ≈ 0.08,

WHICH COINCIDES WITH THE CS WE FOUND PREVIOUSLY 
BECAUSE THE CONSUMER EXHIBITS A QUASILINEAR UTILITY 
FUNCTION. 42



WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE EV. 𝐸𝐸𝐸𝐸 = 𝐼𝐼𝐵𝐵 − 𝐼𝐼. WE START FINDING 𝐼𝐼𝐵𝐵 .

1. BUNDLE 𝐸𝐸 MUST REACH THE SAME UTILITY LEVEL AS THE FINAL BUNDLE 𝐶𝐶.

WE ALREADY FOUND THAT 𝐶𝐶 = 1
9

, 299
3

, WHICH YIELDS UTILITY LEVEL OF

𝑢𝑢𝐶𝐶 = 2
1
9

+
299

3
= 100.3.3

BUNDLE 𝐸𝐸 = (𝑥𝑥𝐸𝐸 ,𝑦𝑦𝐸𝐸) MUST ALSO YIELD THIS UTILITY LEVEL

𝑢𝑢𝐸𝐸 = 2 𝑥𝑥𝐸𝐸 + 𝑦𝑦𝐸𝐸 = 100.33.

43

(5.2)



WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE EV (CONT.).
2. THE CONSUMER’S IC MUST BE TANGENT TO THE BUDGET LINE AT THE INITIAL 

PRICES, 𝑀𝑀𝑀𝑀𝑥𝑥
𝑀𝑀𝑀𝑀𝑦𝑦

= 𝑝𝑝𝑥𝑥
𝑝𝑝𝑦𝑦

,
1
𝑥𝑥𝐸𝐸
1 =

4
1 ⇒

1
𝑥𝑥𝐸𝐸

= 4 ⇒
1
𝑥𝑥𝐸𝐸

2

= 42,

𝑥𝑥𝐸𝐸 =
1

16 ≅ 0.0625.

SUBSTITUTING THIS RESULT IN EQUATION (5.2), 2 𝑥𝑥𝐸𝐸 + 𝑦𝑦𝐸𝐸 = 100.33,

2
1

16 + 𝑦𝑦𝐸𝐸 = 100.33 ⇒
2
4 + 𝑦𝑦𝐸𝐸 = 100.33 ⇒ 𝑦𝑦𝐸𝐸 = 99.83.

THE INCOME THE CONSUMER NEEDS TO PURCHASE 𝐸𝐸 = (0.0625,99.83) IS

𝐼𝐼𝐸𝐸 = 4 0.0625 + 1 99.83 = 100.08.

44



WELFARE CHANGES WITH NO IE

• EXAMPLE 5.5 (CONTINUED):

• FINDING THE EV (CONT.).

3. EVALUATING THE EV. THE EV IS GIVEN BY

𝐸𝐸𝐸𝐸 = 𝐼𝐼𝐸𝐸 − 𝐼𝐼 = 100.08 − 100 = 0.08.

THIS RESULT COINCIDES WITH THOSE WE FOUND FOR THE CS AND CV BECAUSE 
THE CONSUMER EXHIBITS A QUASILINEAR UTILITY FUNCTION.
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