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What Is Elasticity?

https://www.investopedia.com/terms/e/elasticity.asp

Lec 3 | MIT 14.01SC Elasticity

https://www.youtube.com/watch?v=Ye4vL7u6N2g

https://www.investopedia.com/terms/e/elasticity.asp
https://www.youtube.com/watch?v=Ye4vL7u6N2g
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Lecture Agenda：

• The Concept of Elasticity

• Own Price Demand Elasticity

• Cross-Price Elasticity of Demand

• Own Price Supply Elasticity

• Other Elasticity Measures and Applications
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The Elasticity Concept
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Elasticity is a measure of the responsiveness of one variable (the 

dependent variable) to changes in another variable (the independent 

variable).

Coil spring for ball 

point pens
Coil spring for heavy 

machines

http://images.google.com.hk/imgres?imgurl=http://i00.c.aliimg.com/img/offer/11/45/67/54/0/114567540-1&imgrefurl=http://detail.china.alibaba.com/buyer/offerdetail/114567540.html&usg=__v8mIVLa_WfdMG-nLA1yTDbLOhwU=&h=768&w=1024&sz=72&hl=zh-TW&start=39&tbnid=9122E1u9LrM1QM:&tbnh=113&tbnw=150&prev=/images?q%3D%E5%A4%A7%E5%BD%88%E7%B0%A7%26gbv%3D2%26ndsp%3D20%26hl%3Dzh-TW%26sa%3DN%26start%3D20
http://images.google.com.hk/imgres?imgurl=http://www.jinxinspring.com/img/Products/2008091053621664.jpg&imgrefurl=http://www.jinxinspring.com/&usg=__wuI7q1SCwMIQLBVvcMgbnMi6tcw=&h=347&w=398&sz=11&hl=zh-TW&start=29&tbnid=J0K7G54NyefKsM:&tbnh=108&tbnw=124&prev=/images?q%3D%E5%B0%8F%E5%BD%88%E7%B0%A7%26gbv%3D2%26ndsp%3D20%26hl%3Dzh-TW%26sa%3DN%26start%3D20
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Arc Elasticity
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Example

The Demand Curve

0

2

4

6

8

10

12

14

16

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Quantity

Pr
ic

e

0.4Q15Pd −=

•
A

•
BArea X

Area Y

75.2
2

5

2

5.75.12
2

1210

P

Q

2

Q
2

PP

   E d

12d

12

BAPX

QY d
=

+

+

=





+

+

=

→=

=
dQ



1010

dX

dY
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X

Y =

Point Elasticity

f(X)Y is, that , X of in terms Y offunction   theof slope  theis

   Y
dX

d
or    

dX

dY
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=

Note: In economic analysis, we often use point elasticity (instead of 

arc elasticity) to measure the responsiveness of the dependent 

variable to a change in the independent variable from an initial value 

point to a new one.
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Example

The Demand Curve
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Own Price Elasticity of Demand
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What determines the shapes of the demand curve?
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Definition

%100
P

P

X

X 


10% ? %

Own price elasticity is a measure of responsiveness of the quantity 

demanded of good X  to a change in its price.

∆QX
d

QX
d
× 100%
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The coefficients of point elasticity along a linear demand 

curve are identical. True or false?

How about an hyperbolic function in the form of Y=k/X (where 

k is a constant) ?
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The determination of Point Demand elasticity: Geometric approach
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Elastic:  (sensitive)1, 
XX PQE

Inelastic: (insensitive)1, 
XX PQE

Unitary elastic1, =
XX PQE



The figure below shows three points (A, B, and C) located on three 

demand curves  with different slop. Please compare  the coefficients 

of the  point demand elasticity at points A, B, and C, that is, εA , εB , 

and εC

0

P

Q

A B C

18

Answer:

(1) εA = εB = εC

(2)  εA > εB > εC

(3)  εA > εB < εC
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Perfectly elastic demand:

Demand is perfectly elastic if the 

own price elasticity is infinite  in 

absolute value. In this case the 

demand curve is horizontal.

D

P

Q

D

P

Q

Perfectly inelastic demand:

Demand is perfectly inelastic if 

the own price elasticity is zero. In 

this case the demand curve is 

vertical.

Ed ＝ Ed ＝ 0

Extreme cases
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Own-Price Elasticity and Total Revenue

• Demand is inelastic
– Increase in price leads to an increase in total revenue.

• Demand is unitary elastic
– Total revenue is maximized at the point where demand 

is unitary elastic. 

• Demand is elastic 
– Increase in price leads to a decrease in total revenue.
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Example

Obs.
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A 0 80 0 0 -40 0

B 5 70 -0.14 350 -30 5

C 10 60 -0.3.3 600 -20 10
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Manager’s Problem

If Ed = -1.6, how much should a manager lower price to increase total sales 

by 20%? 

Q / P = -1.6

(0.2 ÷ x = -1.6 ; x = -.125 or -12.5%)

Same Question with Ed = -0.6? 

(0.2 ÷ x = -0.6 ; x = -.333 or -33.3%)
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Factors Affecting Price Elasticity

• Available Substitutes

− The more substitutes available for the good, the more elastic the 

demand.

• Time 

− Demand tends to be more inelastic in the short term than in the 

long term.

• Expenditure (income) Share

− Goods that comprise a small share of consumer’s budgets tend to 

be more inelastic than goods for which consumers spend a large 

portion of their incomes.
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(1) Why do luxury goods have  high elastic demand?

(2) Why do necessities have inelastic demand?
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Cross-Price Elasticity of Demand
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It is s measure of the responsiveness of the demand for a good to 

changes in the price of a related good (substitute or complement).
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What is the elasticity of substitution between capital and 

labor?

According to Equation (2), the elasticity of substitution is 

defined as the percentage change in the capital–labor ratio 

due to a 1% change in the ratio of the marginal products 

of inputs, that is, the marginal rate of technical 

substitution, along a given production isoquant (Helm, 

1987).
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Sign
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Substitutes
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Own Price Elasticity of Supply
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What determines the shapes of the supply curve?
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The measuring formula

%100
P

P

X

X 
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10% ? %

Own price elasticity is a measure of responsiveness of the quantity 

Supplied of good X  to a change in its price.

∆QX
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Own price elasticity of supply
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Are the coefficients of point elasticity of supply 

along a linear supply curve identical?
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Formula for point price elasticity of a linear supply curve
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Income Elasticity of Demand
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Other Coefficients of Elasticity 

and their applications
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The elasticity of substitution between 

skilled and unskilled labor

What is the major difference between skilled and unskilled 

labor?

The main difference between these two types of work is

the fact that skilled labor requires specialized training

whereas unskilled labor does not. Also, because of the

many technological advances in place today, there is more

demand for skilled labor than unskilled labor.
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The elasticity of substitution between skilled and unskilled labor

(ϵUS) is a measure of the responsiveness of the percentage change

in the ratio of unskilled to skilled labor to a given percentage

change in the wage ratio of unskilled to skilled labor.

ϵUS =

𝜕 LU/LS
LU/LS

𝜕 wU/wS
wU/wS

=
𝜕log LU/LS
𝜕log wU/wS

The elasticity in the US was 0.6–0.9 in 2020 
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The elasticity of substitution between capital and labor

In general, the elasticity of substitution between capital and labor

(ϵKL) is defined as the elasticity of changes in factor proportion

(the capital stock to the labor input) in reaction to a change in the

marginal rate of technical substitution between labor and capital.

ϵKL =
𝜕log K/L

𝜕log 𝐹𝐿/𝐹𝐾

where FL = ∂F/∂L and FK = ∂F/∂K.



45

∈𝐾𝐿< 1     Capital and labor are complementary

∈𝐾𝐿> 1     Capital and labor are substitutes in production 

Under gross complementarity between labor and capital, capital deepening

cannot explain the strong downward tendency of the labor share in developed

countries since 1970s. Specifically, our estimates imply that net labor-

augmenting technical progress has been major driver of the recent trends in

the factor shares.

[Mućk, J. (2017). Elasticity of substitution between labor and capital: robust

evidence from developed economies. Narodowy Bank Polski. Education &

Publishing Department.]
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Interest rate elasticity of investment
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Interest rate elasticity of money demand
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 1   b.       
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Import/Export price elasticity
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Thank You 

for Your Attention


