Chapter 3: Demand Curves Lecture 1 i pale dane

Individual Demand Functions

Demand function: A representation of how quantity demanded depends on prices, income, and
preferences.
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The quantities of X and Y that a person chooses depend on that person’s preferences and on the details

of his or her budget constraint. If we knew a person’s preferences and all the economic forces that affect

his or her choices, we could predict how much of each good would be chosen.
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We can summarize this conclusion using the demand function for some particular good, say, X:
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Quantity of X demanded = d (Px, P, I; preferences)
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This function contains the three elements that determine what the person can buy—the prices of X and
Y and the person’s income (I)—as well as a reminder that choices are also affected by preferences for
the goods. These preferences appear to the right of the semicolon in above Equation because, for most
of our discussion, we assume that preferences do not change.
The quantity demanded of good Y depends on these same general influences and can be summarized
by:
Quantity of Y demanded = d,, (Px, P, I; preferences)
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Example (1):
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A consumer purchases two goods, food (F) and clothing (C). Her utility function id given by U(F,C) =
FC + F. The marginal utilities are MUF = C+ 1 and MUC = F. The price of food is Py, the price of

clothing is P, and the consumer's income is /.

What is the equation for the demand curve for clothing?
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Budget line equation: PFF + PCC = [ (1)
_ MUF Pr
To max utility: —— = —
MUC Pc
C+1 Pg
—_— = — 2 PFF =PC(C+ 1) s (2)
F Pc

By solve equations (1) and (2) (&b 1 Aaleall 8 2 Aslaall (g ga)

Pc(C+1)+PcC=1 = PcC+Pc+PcC=I
= 2PcC+Pc=1 = 2PcC=1-Pc
. I-Pc .
D C= (Demand for clothing)
2Pc
Example (2):

Robert has utility function U(X, Y) = X2Y, where X is the quantity of apples and Y the quantity of banana
he consume. The price of good X is Py, the price of good Y Py, and the consumer's income is |. Derive

the demand curves for good Y.

Budget line equation: PxX + PyY =1 .......eeee. (1)
_ MUX Py
To max utility: —— = —
MUY Py
MUX = 2XY MUY = X?
P = T i iy dl e ) ity
x? Py
2Y _ Py
— T = (Eusaran) > PxX=2PyY .. (2)
X Py
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2PyY + PyY =1 2 3PyY=1 => Y=— ... Demand for good Y

Example (3):

The Jones family spends all its income on food and shelter. It derives maximum utility when it spends
two-thirds of its income on shelter and one third on food. Use this information to calculate the demand
function for shelter and food.

Pr * F =the amount of income spent on food
Ps *S =the amount of income spent on shelter

. I 2
It spends two-thirds of its income on shelter = Ps*S = ?I

21

D S = T demand equation for shelter

3Pg
1

It spends one third of its income on food = PrF = 3 I

21 _
F= = s demand equation for food

3 PF

Homogeneity

Homogeneous demand function: Quantity demanded does not change when prices and income
increase in the same proportion.
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If the prices of X and Y and income (I) were all to double (or to change by any identical percentage),

the amounts of X and Y demanded by this person would not change.

The budget constraint P, X + P, Y = is the same as the budget constraint: 2P, X + 2P, Y = 2]

Graphically, these are exactly the same lines. Consequently, both budget constraints are tangent to a
person’s indifference curve map at precisely the same point.

Example:
31
Maher's demand for Pizza is given by: Q = 5 Ofp . Where Py, is the price of Pizza, and P. the price of
p C

Coca-Cola. Is this function homogeneous in | and Pp, Pc?.

Homogeneous: when he doubles Py, P, and |, Q does not change.
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0.3 (21 2 (0.31 0.31
(2D) — ( ) = =Q —— homogeneous
2P, + 2P, 2(Pp+Pcy  Pp+Pc
Example (2):

Robert has utility function U(X, Y) = 4XY, where X is the quantity of apples and Y the quantity of banana
he consume. The price of good X is Py, the price of good Y Py, and the consumer's income is I.

1. Derive the demand curves for good X.

Budget line equation: PxX + PyY =1 . (1)
. MUX Py
To max utility: —— = —
MUY Py
MUX = 4Y MUY = 4X
4y _ Px . ,
— = == Zheadyhul ge 4 el jlaisly
4X Py
Y _ Px
- =T = (Edliam) > PyY=PxX . (2)
X Py

iy (1) Aslaall 3 (2) Aslaall omy sty
PxX + PxX =1 = 2PxX =1 =2 X=— ... Demand for good X

2. |s demand for good x Homogenous? Explain?
Homogeneous: when he doubles Px, and I =» Q does not change.
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......... demand homogenous
2(2Px) 2Px
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Example (3):

Maher's demand for Pizza is given by: Q = . Where Py, is the price of Pizza, and P. the price of

2P, P
ptc
cheese. Is this function homogeneous in | and Py, Pc?

Homogeneous: when he doubles Py, Pc, and |, Q does not change.
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2(2Pp)(2P¢) (4) 2P, + P, 4P, + P,

How a change in consumer income and good prices affect the consumer choice

Income Changes( Normal good):

As a person’s total income rises, assuming prices do not change, we might expect the quantity
purchased of each good also to increase. This situation is illustrated in Figure below. As income
increases from |4 to |2 to I3, the quantity of X demanded increases from X1 to X2 to X3 and the quantity
of Y demanded increases from Y1 to Y2 to Y3. Budget lines |4, |2, and I3 are all parallel because we are
changing only income, not the relative prices of X and Y.
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Quantity of ¥
per week

Quantity of X
per wee
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Normal Good:

Normal good: A good that is bought in greater quantities as income increases (1 1 — D1)
gl A ala i Laie gle llall ala 3 dalu oo dalal) dalu)

In the figure above, both good X and good Y increase as income increases. Goods that follow this
tendency are called normal goods. Most goods seem to be normal goods—as their incomes increase,
people tend to buy more of this goods.

as Figure above shows, the demand for some “luxury” goods (such as Y) may increase rapidly when
income rises, but the demand for “necessities” (such as X) may grow less rapidly.

Luxury Good. A luxury good means an increase in income causes a bigger percent increase in demand.
For example, TV’s would be luxury. When income rises, people spend a higher percent of their income
on the luxury good. (Note: a luxury good is also a nhormal good, but a normal good isn’t necessarily a
luxury good).

Income Changes( inferior good):

Inferior good: A good that is bought in smaller quantities as income increases.
gl Jas ks Laie Lgdle Qllall J& Aala oo A 1) Zal)

How the demand for an inferior good responds to rising income is shown in the figure below. The good
Z is inferior because the individual chooses less of it as his or her income increases. Although the
curves in the figure continue to obey the assumption of a diminishing MRS, they exhibit inferiority. Good
Z is inferior only because of the way it relates to the other goods available (good Y here), not because
of its own qualities.
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Engel Curve
Engel curve: Curve relating the quantity of a good consumed to income.
In figure (a), food is a normal good and the Engel curve is upward sloping.

In figure(b), Used clothing is an inferior good and the Engel curve is downward sloping.

Engel Curve Engel Curve
4 . 12 = Food ! " Uzed
Clathing
Maormal Good Inferiar Good

Example

A consumer purchases two goods, food (F) and clothing (C). Her utility function is given by U(F,C)=FC + C.
Assume that the price of food is $1, and the price of clothing is $2, and the consumer's income is $15.

a. How much food and clothing should he buy to maximize his utility?

The budget line: PEF+PcC=1 =F+2C=15 ... (1)
_ MUF _ Pg C
Tomaxutilityy —— = — ® — =% = 2C=F+1 .. (2)
MUC  Pc F+1

By solve equations (1) and (2)
F+F+1=15 = 2F=14 = F=7
From equation (2): 2C=F+1 =22C=7+1 =2C=8 =C=4

The consumer should buy 7 units of food and 4 units of clothing in order to max utility

b. Suppose that the consumer's income increase to $25. How will this affect the demand for food and
clothing? Is clothing a normal good in this case?

The new budget line: F+2C =25 ... (1
~ MUF P C
Tomaxutilityy, — = — ® — =% = 2C=F+1 ... (2)
MUC Pc F+1

By solve equations (1) and (2)
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F+F+1=25 = 2F=24 =F=12
From equation (2): 2C=F+1 =22C=12+1 =2C=13 =C=6.5
The consumer should buy 12 units of food and 6.5 units of clothing in order to max utility

As income increase from $15 to $25 leads consumer to buy more of both goods food and clothing

— both food and clothing are normal goods

c. Derive Engel curve for food.

(F=7) Q\h}@uFeM\&c cllall 58 $15 Sl Jaa oS Laxie J V) g Al e
(F=12) 5255 12 sl alaball e Cllal) (i 60 g ) 3 $25 U ellgina) Jao al ) Lavie ¢l

Income
Income F ( quantity of food)
$15 7 L : Engel CUW(
$25 12 1] — _ ’

7 12 Food

How a change in a good prices affect the consumer choice
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Changing the price geometrically involves not only changing the intercept of the budget constraint but
also changing its slope. Moving to the new utility-maximizing choice means moving to another
indifference curve and to a point on that curve with a different MRS.

When a price changes, it has two different effects on people’s choices. There is a substitution effect
that occurs even if the individual stays on the same indifference curve because consumption has to be
changed to equate the MRS to the new price ratio of the two goods. There is also an income effect
because the price change also changes “real” purchasing power. People will have to move to a new
indifference curve that is consistent with their new purchasing power. We now look at these two effects
in several different situations.

Substitution effect: The part of the change in quantity demanded that is caused by substitution of one
good for another. A movement along an indifference curve.
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Income effect: The part of the change in quantity demanded that is caused by a change in real
income. A movement to a new indifference curve.
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Substitution and Income Effects from a Fall in Price (Normal good)

Let’s look first at how the quantity consumed of good X changes in response to a fall in its price. This
situation is illustrated in Figure below. Initially, the person maximizes utility by choosing the combination
X*, Y* at point A. When the price of X falls, the budget line shifts outward to the new budget constraint,
as shown in the figure. Remember that the budget constraint meets the Y-axis at the point where all
available income is spent on good Y. Because neither the person’s income nor the price of good Y has
changed here, this Y-intercept is the same for both constraints. The new X-intercept is to the right of
the old one because the lower price of X means that, with the lower price, this person could buy more
X if he or she devoted all income to that purpose. The flatter slope of the budget constraint shows us
that the relative price of X to Y (that is, Px/Py) has fallen.

Quantity of ¥
per wee

'r"l"!' _____ -
Old budget constraint

- New budget constraint

Quantity of X

k
Substitution Income per wee

effect effect

Total increase
in X
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Substitution Effect

With this change in the budget constraint, the new position of maximum utility is at X**, Y** (point C).
There, the new budget line is tangent to the indifference curve U,. The movement to this new set of
choices is the result of two different effects. First, the change in the slope of the budget constraint would
have motivated this person to move to point B even if the person had stayed on the original indifference
curve U1. The dashed line in Figure has the same slope as the new budget constraint, but it is tangent
to U1 because we are holding “real” income constant. A relatively lower price for X causes a move from
Ato B if this person does not become better off as a result of the lower price. This movement is a graphic
demonstration of the substitution effect. Even though the individual is no better off, the change in price
still causes a change in consumption choices.

Given the budget line, the consumer chooses market basket C and consume Xg units of good X. The
distance X* Xg represent the substitution effect.

Income Effect

Because the price of X has fallen but nominal income (1) has stayed the same, this person has a greater
“real” income and can afford a higher utility level (U2). If X is a normal good, he or she will now demand
more of it. This is the income effect. Notice that for normal goods this effect also causes price and
quantity to move in opposite directions. When the price of X falls, this person’s real income is increased
and he or she buys more X because X is a hormal good. A similar statement applies when the price of
Xrises. Such a price rise reduces real income and, because X is a normal good, less of it is demanded.

The increases in good X consumption from Xg to X** is the measure of income effect, which is positive,
because good X is a normal good (consumers will buy more of it as their income increase). Because it
reflects a movement from one indifference curve to another (from U1 to U>), the income effect measures
the change in the consumer’s purchasing power.

The total effect of a change in the price is given by the sum of substitution effect and the income effect:

Total effect (X* X**) = Substitution effect (X* Xg) + Income effect (Xg X**)

For the normal good: the direction of the substitution and income effects always the same.

Example: Choose the correct answer

Consider the diagram, which depicts the change in a consumer's optimal consumption after a decrease
in the price of good X. Which of the following statements is correct?

A. the substitution effect is given by C to B and the income effect is
givenby Ato C

B. the substitution effect is given by A to B and the income effect is
given by Bto C

C. the substitution effect is given by C to A and the income effect is
givenby Ato B

D. the substitution effect is given by A to C and the income effect is
givenby Cto B
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Substitution and Income Effects from an Increase in Price:

When the price of good X increases, the budget constraint shifts inward. The movement from the initial
utility maximization point A to a new point B can again be analyzed as two separate effects. The
substitution effect causes a movement to point B on the initial indifference curve U>. The price increase
also creates a loss of purchasing power. This income effect causes a consequent movementto a lower
indifference curve U1. The income and substitution effects together cause the quantity demanded of X
to fall as s result of the increase in its price.

Total effect (X* X**) = Substitution effect ( X* Xg) + Income effect (Xg X**)

The substitution effect: decrease demand from X* to Xg, and the income effect decrease demand from
Xg to X**. The total effects decrease demand for good X from X*to X**.

Quantity of Y
per week
Y“k*
: a New budget constraint
L&
: Old budget constraint
|
|
l

0 X**X 'x* Quantity of X

"rL-'B—r ) per week
Incormme Substitution

effect effect
\-_N,.—J

Example:

A consumer purchases two goods, food (F) and clothing (C). Her utility function is given by U(F,C)=
FC + C. Assume that the price of food is $1, and the price of clothing is $2, and the consumer's income
is $15.

a. How much food and clothing should he buy to maximize his utility?

The budget line: PEF+PcC=1 =F+2C=15 ... (1
_ MUF _ Pg C
Tomaxutilityy, — = — ® — =% = 2C=F+1 ... (2)
MUC  Pc F+1

By solve equations (1) and (2)

F+F+1=15 o 2F=14 o= F=7

From equation (2): 2C=F+1 =22C=7+1 =22C=8 =C=4

The consumer should buy 7 units of food and 4 units of clothing in order to max utility
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b. If the price of clothing decreases to $1, how much food and clothing should he buy to maximize his

utility?
New budget line equation: PrF+P¢cC=1 = F+C=15 ....... (1)
. MUF Pg C 1
To max utility: = = =— 2 C=F+1 ... (2)
MUC  Pr¢ F+1 1

By solve equations (1) and (2)
F+F+1=15 = 2F=14 o F=7
Fromequation(2): C=F+1 =C=7+1 =C=8
The consumer should buy 7 units of food and 8 units of clothing in order to max utility

When the price of clothing decrease from $2 to $1, the demand for clothing increase from 4 to 8 units.

Substitution and Income Effects for Inferior Goods

For the case of inferior goods, substitution and income effects work in opposite directions. The net effect
of a price change on quantity demanded will be ambiguous. Here we show that ambiguity for the case
of an increase in price.
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Figure below shows the income and substitution effects from an increase in price when X is an inferior
good.

As the price of X rises, the substitution effect causes this person to choose less X. This substitution
effect is represented by a movement from A to B in the initial indifference curve, U.. Because price has
increased, however, this person now has a lower real income and must move to a lower indifference
curve, U1. The individual will choose combination C. At C, more X is chosen than at point B. This
happens because good X is an inferior good: As real income falls, the quantity demanded of X increases
rather than declines as it would for a normal good. In our example here, the substitution effect is strong
enough to outweigh the “perverse” income effect from the price change of this inferior good—so quantity
demanded still falls as a result of the price rise.
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Quantity of ¥

_. New budget constraint

FP W 7
_. Old budget constraint

0 Xg X**  X* Quantity of X

Income U bstitution
effect effect

—_—

Total effect

The effect of an increase in the price of good X:

The substitution effect: decrease the quantity of good X demanded from X* to Xg
The income effect: increase in the quantity demanded of good X from Xg to X**

Total effect: decrease the quantity demanded of good X from X* to X**

Total effect (X* X**) = Substitution effect (X* Xg) + Income effect (Xg X**)

For the inferior good: the direction of the substitution and income effects work in the opposite direction

A Special Case: The Giffen Good

Giffen good: Good whose demand curve slopes upward because the income effect is larger than the
substitution effect.

When good X is an inferior good, and when the income effect is larger enough to dominate the
substitution effect, the demand curve will be upward-sloping. Because the income effect is larger than

the substitution effect, an increase in the price of good X leads to an increase in the quantity of good X
demanded.

If the income effect of a price change is greater than the substitution effects — the inferior good is a
Giffen's good.
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Changes in the Price of another Good

A change in the price of X will also affect the quantity demanded of the other good (Y). In Figure below,
for example, a decrease in the price of X causes not only the quantity demanded of X to increase but
the quantity demanded of Y to increase as well.

w\&dﬂ\mwga\xw\}“%@\msds.mY\@dS.m\é YM\Q;JLJ\L;;}}\X Aaldl praw yuad
Y w\&dﬂ\wﬁ\é\dq\xw\ﬂu@b&\)uubmuuz_‘umYJXUM\UHJJMU\WM\A.“‘:M@} Y
(Y**&\Y*

Old budget constraint

Quantity of ¥

0 X* Xhw Quantity of X

Complements good:

Two goods are complements if an increase in the price of one causes a decrease in the demanded of
the other or a decrease in the price of one good cause an increase in the demand for the other.

Substitutes good:

Two goods such that if the price of one increase, the demand for the other rises are called substitutes.
If the price of one good decreases and the demand for the other good decreases, they are also
substitutes.

Example: Choose the correct answer

Consider the diagram, which depicts the change in a consumer's optimal consumption after a
DECREASE in the price of good X. Which of the following statement is/are correct?

A. goods X any Y are substitutes

B. goods X any Y are complements ¥

C. goods X any Y are inferior

D. goods X any Y are Giffen goods

Y2
Y17
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Example:

Taleen consumes only grapefruits and grapes. Her utility function is U(X,Y) = XY-2Y, where X is the
number of grapefruits consumed and Y is the number of grapes consumed. Taleen’s income is 48, and
the prices of grapefruits and grapes are 1 and 3, respectively.

a. How many grapefruits and grapes will she consume in order to max utility?

Taleen budget line: X+ 3Y =48 ... (1)
- MUX Px Y 1
To max utility; — = — D — == o 3Y=X-2 (2)
MUY v X-2 3

By solve equations (1) and (2)
X+X-2=48 = 2X=46 = X=23
From equation (2): 3Y=X-2 = 3Y=23-2 = 3Y=21 =Y=7

The consumer should consume 23 units of grapefruits and 7 units of grapes in order to max utility

b. If the price of grapefruits rises to $2, how many grapefruits and grapes will she consume in order to
max utility? Is grapefruits and grapes are complements or substitutes in this case?

New budget line: 2X + 3Y =48 ... (1)
 MUX _ Prg Y 2
To max utility: = = =- o 3Y=2X-4 ... (2)
MUY Py X-2 3

By solve equations (1) and (2)
2X+2X-4=48 = 4X=44 =2 X =11

From equation (2): 3Y=2X-4 = 3Y=22-4 = 3Y=18 = Y=6

% When the price of grapefruit increase the demand for grapes decrease = grapefruitand grapes
are complements goods
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Construction of Individual Demand Curves:

An individual demand curve is a graphic representation between the price of a good and the quantity of
it demanded by a person holding all other factors (preferences, the prices of other goods, and income)
constant.

Suppose that the price level is P3, at this price level the consumer achieves the maximum utility at point
A, with X; units of good X demanded. If the price decrease to P2, the budget line rotates outward, the
consumer now maximum utility at point B, with Xz units of good X demanded.

If the price level decrease to P4, the budget line rotates outward, the consumer can achieve the higher

level of utility associated with indifference curve Us in the figure by selecting C, with X3 units of good X
demanded.

Budget constraint for PI

Budget cconstraint for Ey

Quantity of ¥

|
;" Budget constraint for A

I
I
. I
0 X xi x3 QOuantitv of X

Price

-

Quantity of X
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Example:

Robert has utility function U(X, Y) = X Y?, where X is the quantity of apples and Y the quantity of banana
he consume. Robert’s income is 36, and the prices of apples and bananas are 2 and 3, respectively.

1. How many apples and bananas will he consume in order to max utility?

Robert budget line: 2X+3Y =36 ... (1)
.. MUX Px 2XY? 2 Y 2
To max utility: —— = —= & - == 2 = == 2 3Y=2X (2)
MUY Py 2YX 3 X 3

By solve equations (1) and (2)

2X+2X=36 = 4X=36 = X=9

From equation (2): 3Y=2X = 3Y=18 = Y=6

The consumer should consume 9 units of apples and 6 units of bananas in order to max utility

2. If the price of apples falls to $1, how many apples and bananas will he consume in order to max utility?
Is apples and bananas are complements or substitutes in this case?

New budget line: X+3Y =36 ... . (1)
.. MUXx _ Py 2XY? 1 Y _1
To max utility; —— = —= © - == 2 = == 2 3Y=X . (2)
MUY Py 2YX 3 X 3

By solve equations (1) and (2)

X+X=36 = 2X=36 = X=18

From equation (2): 3Y=X = 3Y=18 = Y=6

The consumer should consume 18 units of apples and 6 units of bananas in order to max utility

When the price of apple decrease the quantity demand for banana does not change = apples and
banana are unrelated (independent) goods

price
3. Construct the demand curve for grapefruits.

Price of | Quantity of apple
apple | demanded o R :
$2 9 - Demand curve
$1 18 l ..............

9 1% gty
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Market Demand

Market demand curve: Curve relating the quantity of a good that all consumers in a market will buy to

its price.

Market demand curve can be derived as the sum of the individual demand curves of all consumers in
a particular market.

Assume that only three consumers (A, B, and C) are in the market for coffee. Table tabulates several
points on each consumer’s demand curve. The market demand is founded by adding the three
individual demands at each price level.

Price | Individual | Individual | Individual Market
A B C (units)
(units) (units) (units)
1 6 10 16 6+10+ 16 =232
2 4 8 13 4+8+13=25
3 2 6 10 2+6+10=18
4 0 4 7 0+4+7=11
5 0 2 4 0+2+4=6
Example

Suppose the quantity of good X demanded by individual 1 is given by: X1 =10-2Px + 0.01 1 + 0.4P,.
And the quantity of X demanded by individual 2 is: X2 =5-Px + 0.02 I + 0.2Py

What is the market demand function for good X?

Market demand function (X*) = X1 + X2 =15-3 P, +0.01 11 + 0.02 12 + 0.6 Py.

0o X

X

(a) Individual 1

STHENTFS-HUB.com

X;

(b) Individual 2

{c) Market demand
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Shifts in the Market Demand Curve

For example, consider the two buyer case where both consumers regard X as a normal good. An
increase in income for each consumer would shift their individual demand curves out so that the market
demand curve would also shift out. This situation is shown in Figure

However, some events result in ambiguous outcomes. If one consumer’s demand curve shifts out while
another’s shifts in, the net effect depends on the size of the relative shifts.

-'\x _____

1
1
1
I ! . 1

“ 0 X' wu 0 ¥ ‘e X
1 }{1 2 K‘J' X

{(a) Individual 1 {b) Individual 2 {c) Market Demand

Changes in the prices of related goods, substitutes or complements, will also shift the individual and
market demand curves. If goods X and Y are substitutes, an increase in the price of Y will increase the
demand for X. Similarly, a decrease in the price of Y will. If goods X and Y are complements, an
increase in the price of Y will decrease the demand for X. A decrease in the price of Y will increase the
demand for X.

Example:

Suppose the quantity of good X demanded by individual 1 is given by: X1 =50-3Px+ 0.15 |1 + 0.2Py.
And the quantity of good X demanded by individual 2 is given by: X2 = 10-2Px + 0.01 I + 0.3Py

a. What is the market demand for good X if ( 11 = 100, I> = 600)?
X*=X1+X2=60-5Px+0.1511+0.011>+0.5Py
At (11 =100,12=600) = X*=60-5Pyx+0.15(100) + 0.01(600) + 0.5 Py

X*=81-5Px+0.5Py

b. If Iy increase to 110 and I> decrease to 590. Is the market demand shift? If yeas, it shift to the right
or to the left?

At (11=110,1,=590) =  X*=60-5 Py+0.15(110) + 0.01(590) + 0.5 P,
= X*=60-5Px+16.5+59+05P,

= X*=824-5P,+05P,

=  Shift to the right (since the intercept increase).
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Elasticity of demand

If we want to know how much the quantity supplied or demanded will rise or fall when the price change?
How sensitive is the demand for coffee to its price? If price increases by 10 percent, how much will the
quantities demanded change? How much will it change if income rises by 5 percent? We use elasticity’s
to answer questions like these.

Elasticity: the percentage change that will occur in one variable in response to a 1-percent increase in
another variable.

The price elasticity of demand measures the sensitivity of quantity demanded to price changes.
The price elasticity of demand: the percentage change in the quantity demanded for a good will be
following a 1-percent increase in the price of that good.

%AQ _ AQ/Q
%AP AP /P

The price elasticity of demand (Ep) =
= MQ.P _dQ, P
PTAP Q dP Q

The price elasticity of demand is usually a negative number. When the price of a good increases, the
A
quantity demanded usually falls. Thus A—S is negative.

When the price elasticity is greater than 1 in magnitude, we say that demand is price elastic. |Ep| > 1 >
elastic demand

When demand elastic: %AQ > %AP

If the price elasticity is less than 1 in magnitude, demand is said to be price inelastic. |Ep| <1 >
inelastic demand

When demand inelastic: %AQ < %AP

Example:
Suppose that demand curve for a product is given by: Q =10 - 2P + Ps

Where P is the product price and Ps is the price of a substitute good. The price of a substitute good is

$2.

a. Suppose P = $1, what is the price elasticity of demand?

—A_Q*E :d_Q'*
dp

Eo=7p Q

P
Q
When P =$1 2 Q=10-2*1+2=10

d _
_dQ. E=_2*i=—2=|-0.2|=0.2<1 inelastic
dP Q 10 10
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b. Suppose P = $3, what is the price elasticity of demand? is the elastic, inelastic or unit elastic

_4Q«P _ dQ, P

Eo=7p Q dP Q

WhenP=$3 = Q=10-2*3+2=6

p=—= —=-2*=—=—=|-1|=1 unitelastic
dP Q 6 6
Example:

100
Consider the demand curve: Q = R find Ep

_AQ.P _dQ, P
PTAP Q dP Q

Q = 100P""
Ep=-100 P2* 2
Q

P _ 100P7?

- '1 [ -2* —_—
ButQ=100P' - E,=-100P T00P—1 _ 100p-1

= 1 unit elastic

Price Elasticity and the Shape of the Demand Curve

demand curve is steeper .
v P demand curve is Flatter

Steeper and flatter demand curve

- When the demand curve is steeper: %A P > %A Q >

demand less elastic 2 g \
£ £ D
- When the demand curve is Flatter: %A in Q> %A P >
demand more elastic 0
Quantity q Quantity g

Inelastic Demand Elastic Demand

Price Elasticity and the Substitution Effect

- Goods which have many close substitutes are subject to large substitution effects from a price
change so their market demand curve is likely to be relatively elastic.
- Goods with few close substitutes will likely be relatively inelastic.

Linear Demand Curves and Price Elasticity:

The price elasticity of demand depends not only on the slope of the demand curve but also on the price
and quantity. The elasticity, therefore, varies along the curve as price and quantity change.

Slope is constant for this linear demand curve. Near the top, because price is high and quantity is small,
the elasticity is large in magnitude. The elasticity becomes smaller as we move down the curve.
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As an example, consider the demand curve: Q =8 - 2P

For this curve, A Q/A P is constant and equal to —2. However, the curve does not have a constant
elasticity. Observe from Figure that as we move down the curve, the ratio P/Q falls; the elasticity
therefore Price decreases in magnitude.

VPerfectl',r elastic (PED = ==)
4

Elastic (PEDr = 1)

Unit elastic (PED = 1)

laktjc (PED <1)

'/F‘erfectlv Inelastic

|
|
|
|
|
|
.
|
4 3 (PED=0)

Quantity demanded

Near the intersection of the curve with the price axis, Q is very small, so E, = —2(P/Q) is large in
magnitude. When P =2 and Q =4, E, = —1. At the intersection with the quantity axis, P =so E = 0.

The price elasticity of demand is always changing along a straight line demand curve.

- Demand is elastic at prices above the midpoint price.
- Demand is unit elastic at the midpoint price.
- Demand is inelastic at prices below the midpoint price.

Example
If the demand curve is given by Q =4 - g, at which prices (if any) the demand elastic?

6<P<12 - Demand elastic
O0<P<6 - Demand inelastic
P=6 - Demand unit elastic

»
12

Elastic {

Unit elastic —6

Inelasﬁc{

0
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Infinitely Elastic and Completely Inelastic Demand

The Figure show a demand curve reflecting infinitely elastic demand: Consumers will buy much as they
can at a single price P*. For even the smallest increase in price above this level, quantity demanded
drops to zero,

For any decrease in price, quantity demanded increases without limit. The demand curve (2) in the
Figure on the other hand, reflects completely inelastic demand: Consumers will buy fixed quantity Q¥,
no matter what the price.

-

Price p
Price p

D =

Quantity g Quantity q
Perfectly Inelastic Demand Perfectly Elastic Demand

Other Demand Elasticities

Income elasticity of demand: Percentage change in the quantity demanded resulting from a 1-percent
increase in income.

%AQ _ AQ/Q
%Al AI/I

The income elasticity of demand (E)) =

_AQ, 1 _dQ, 1

E, Al Q i Q

- For normal goods, E; is positive (E| >0), because increases in income lead to increases in
purchases of the good.

- For inferior goods E; is negative (E| <0), because increases in income lead to a decrease in
purchases of the good.

Example:
Suppose Individual's demand for oranges is given by: Q = 10 - 2Px + 0.1 | + 0.5P,. If Px =$1, Py = $4,

and | = $200. (Where: Py is the price of orange, Py is the price of grapefruit).
a. What is the income elasticity of demand?
b. Is good X a normal or inferior good?

Q=10-2(1) + 0.1(200) + 0.5(4) = 10 -2 + 20 + 2 = 30

dQ _
T 0.1
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AQ ., 1 dQ, I 200 _ 2 .
El=— " = =—"==01x—=—- ; Ei>0 - good X is a normal good.
Al Q dl Q 30 3

Cross-Price Elasticity of Demand:

The cross-price elasticity of demand measures the percentage change in the quantity demanded of a
good in response to a 1 percent change in the price of another good.

%AQa _ AQa/Qa

E =
GAPE T oAPg  APg/Pp
Eaqaps = % * P_B
dPg  Qa

e |If the two goods are substitutes, an increase in the price of one will cause buyers to purchase more
of the substitute, so the cross-price elasticity will be positive.

¢ |f the two goods are complements, an increase in the price of one will cause buyers to buy less of that
good and also less of the good they use with it, so the cross-price elasticity will be negative.

e If Eqars =0, the two goods are unrelated (independent)

Example: -

Suppose demand for good A is given by Qa =500 - 10 Pa + 2 Pg + 0.7 |. where Pa is the price of good
A, Pg is the price of good B, and | is income. Assume that Pa = $20, Ps = $15, and | = $100. What is the
cross price elasticity of the demand for good A with respect to the price of good B at the current
situation? Are good A and B complement or substitutes?

Eoaps = 44« P
dPg  Qa

d

dQa _,

dPg

Pa = $20, Ps = $15, and | = $100
Qa =500 - 10 (20) + 2 (15) + 0.7 (100) = 400

15

3
E = 2Xx— = —— >0 (Positi > dAandB bstitut d
QAPB X200 _ 200 (Positive) = good A and B are substitutes goods
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Example:

Suppose demand for good A is given by ij =100 - 5PA - 3PB + 0.51. Where Pa is the price of
good A, Ps is the price of some other good B, and | is income. Assume that Pa is currently $8, Pg is
currently $5, and | is currently $200.

a. What s the elasticity of demand for good A with respect to the price of good A at the current situation?
Is demand for good A elastic or inelastic?

_doAa, PA
P7drA QA
dQA _
T

Q, =100-5(8) - 3(5) + 0.5(200) = 145

_dQA . PA _ 8 _ —40
Er= o oA~ "5 * a3 = as =~ 0275

|Ep| = |—0.275| = 0.275 < 1 = inelastic

b. What is the cross-price elasticity of the demand for good A with respect to the price of good B at the
current situation? Are good A and B complement or substitutes?

Eqaprs = 494+ %s
dPp  Qa
dQa _
dP;
5 -15
Eaqaps = —3 Tas 125 0.103
Eoare = — 0.103 < 0 =» goods A and B are complements

c. What is the income elasticity of demand for good A at the current situation? Is good A a normal or
inferior good?

d I 200
- 9Qu 1 =05x— =2 =0.69 ; EI > 0 ->good X is anormal good.

E
T Q 145 145
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