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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=YedvL7u6N2g



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

ecture 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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Elasticity is a measure of the responsiveness of one variable (the
dependent variable) to changes in another variable (the independent
variable).
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Measurement of elasticity

The percentage change in
the dependent variable

The coefficient of elasticity = _ _
A given percentage change In

the independen t variable






The Demand Curve
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Point Elasticity

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.

Where d—Y or iY
dX dXx

Is the slope of the function of Y interms of X, thatis, Y =f(X) 10



The Demand Curve
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What determines the shapes of the demand curve?
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Own price elasticity i1s a measure of responsiveness of the quantity
demanded of good X to a change in its price.

14



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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EQx,Px >1 Elastic: (sensitive)

Figure 12: Linear demand curves

EQx,Px =1 Unitary elastic

E

Qx

p | <1

Inelastic: (insensitive)

Quantity

* On a linear or straight line

demand curve the
elasticity of demand varies
over the length of the
curve. But the slope of a
linear demand curve is
constant.

¢+ Above the midpoint of the

curve price elasticity of
demand is greater than 1
(elastic).

At the midpoint price
elasticity of demand is
equal to 1 (unit elastic).
Below the midpoint price
elasticity of demand is less
than 1 (inelastic).
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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, €, , €5 ,
and &

Answer:
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Extreme cases

Ed — 00
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.

Perfectly inelastic demand:

Demand is perfectly inelastic if
the own price elasticity is zero. In
this case the demand curve is
vertical.
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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.

20
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Price of | Quantity Own Total Marginal | Average
Obs. | Software of Price Revenue | Revenue | Revenue
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X
A 80 0 0 -40
B 70 -0.14 350 -30
C 10 60 -0.3.3 600 -20 10
D 15 50 -0.60 750 -10 15
E 20 40 -1.00 800 0 20
F 25 30 -1.67 750 10 25
G 30 20 -3.0 600 20 30
H 35 10 -7.0 350 30 35
I 40 0 o0 0 40 40
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D=AR=P=40-0.5Q
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If E4 = -1.6, how much should a manager lower price to increase total sales
by 20%7?

%AQ [ %AP =-1.6
(0.2 +x=-1.6;x=-.1250r -12.5%)

Same Question with E4 = -0.67?

(0.2 +x=-0.6 ; x=-.333 or -33.3%)
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* Available Substitutes

— The more substitutes available for the good, the more elastic the
demand.

e 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.

25



(1) Why do luxury goods have high elastic demand?

(2) Why do necessities have inelastic demand?
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It iIs s measure of the responsiveness of the demand for a good to
changes in the price of a related good (substitute or complement).

Assuming an autonomous change in the price of Good Y, other things being
equal, the responsiveness of quantity demanded for good X can be expressed as:

. %AQXd E . I:)Y A(gX
% %HAR, % Q, AR

PY PY
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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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What determines the shapes of the supply curve?
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Own price elasticity i1s a measure of responsiveness of the quantity
Supplied of good X to a change in its price.
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Own price elasticity of supply

Own price elasticity of supply is a measure of responsiveness of
the quantity supplied of good X to a change in its price.

P 0Q; P
SQS — S . QX :BP—S
= Qy OoP X
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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

= since AQ, =0P,
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. . .
The coefficient of income elasticity = /6 change in the quantity demanded

% change In income
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X Is a superior good

XIs a inferior good
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Are the coefficient of income elasticity at points A and
B identical? If not, which one is larger?
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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
(eys) IS @ 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.

d(Ly/Ls)
_ Ly/Lg  dlog(Ly/Ls)
s = 0(wy/ws)  dlog(wy/wg)
wy/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
(exy) 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.

_ 0dlog(K/L)
"KL = Blog(F, /Fy)

where F_ = 0F/0L and F = OF/cK.
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Ex;>1 Capital and labor are substitutes in production

€Ex <1 Capital and labor are complementary

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.

[Muck, J. (2017). Elasticity of substitution between labor and capital: robust
evidence from developed economies. Narodowy Bank Polski. Education &

Publishing Department.] 45
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1=f(r:Y, % M®=p -Br+pB,Y

% change in money demand

The coefficient of interest rate elasticity = % ch er———
o change in interest rate
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(1) When the economic cycle is at the uptern phase

e 1>1

& <1

(2) When —> 0

Eme

r

a. The economy Is In depression .
b. The economy Is in prosperity .
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Import/Export price elasticity

% change in the quantity

The coefficient of import/exp ort price elasticity = imported/_exported

% change in import/exp ort price

_ P QP _ Py Qi _P
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= Qx Py X 5 Qu Py
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Where P, and Q5 is export prices in foreign currency and foreign demand for domestic
exports respectively.

Where P,, and Q, is import prices in domestic currency and domestic demand for imports

respectively.
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(1) Which of the following is the export price elasticity
of China to the US?

>1 b. e ,|<1

(2) Which of the following is the import price elasticity of US's
Imports from China

I)
a. g% >1 b. g% <1"

Py Py
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