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Economics

It is a subject in which we study about “wealth”. Economics deals with the
scare resources. Economics is the science of wants.

Economic Problems:
A. Limited resources.
B. Unlimited desires.
There are two types (forms) of desires.
1. Economic desire
An economic desire is the economic activity (Which has the market value)
with ability to satisfy human needs.
Example: Teacher and his service that has economic value in the shape of salary.
2. Non-Economic desire
Non-Economic desire is one, which does not have market value.

No one can satisfy al his desires, how can we bridge the gap between unlimited desires
and limited resources, until unless this gap will bridged then whole world’s economic activity
will stop, i.e. Gold coinsrain.

Economic Agents:

A. Households
B. Firms
C. Government

» Households
They are the basic consuming units, a person who spends some amount for commodity
for consumption to satisfy needs of consumption.

» Firms
They are the producer of commodity and are basic producing unit, a person who spends
some money to produce good and sale goods to households.

» Government

Government is regulatory authority which is the link between households and firms, its
role is to check the stability in prices and role also depends upon the running economic system
in the country.

M icroeconomics

Microeconomics is the branch of economics deals with the choices of individua
households and individual firms and their behaviors. Microeconomics also deals with decision
analysis of households, firms and working of a particular market. Microeconomics is foundation
of economics.
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M acr oeconomics
Macroeconomics is the branch of economics deals with the operations of a entire
economy and economy as whole.

Types of Microeconomic Analysis

A. Positive and Normative Analysis

B. Short Period and Long Period

C. Static, Comparative static and Dynamic
D. Partia and General Analysis

> Positive and Normative Analysis

Positive economics deals with the question of “What is?’ Positive economics are
the statements that start with assumptions and derive some conclusion on the basis of actual
data. i.e. “a minimum wage law increases youth unemployment is the statement in positive
economics because it can be verified with actual data”

Nor mative economics deals with the question of “What ought to be or should be”.
It is concluding type of situation based on assumptions such as “consumer maximizes utility” it
arguing that in essence we are assuming that consumer should/ought to maximize utility, i.e.
“producer ought to maximize profits’.

» Short Period and Long Period

Short period is one in which full adjustment is not possible, if one factor is fixed
then we can say that it is short period, during which consumers and producers have not had
enough time to make all the adjustments to the new situation.

Long period is one during which consumers and producers have had enough time
to make all the adjustments to a new situation, all factors are variables.

» Static, Comparative static and Dynamic

Static is the branch of economics, which deals with the properties of positions of
equilibrium in the economic system

MC =MR, n=Max

Comparative static is the branch of economics in which we discuss by looking at
one variable changes and how it changes equilibrium point due to effect of any internal factor on
equilibrium (compare equilibrium positions).

Dynamic is the branch of economics, if there is any external shock then it will be
possible to retrain equilibrium position or not, if possible then through which path this entire
process discuss in dynamic analysis.
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» Partial and General Analysis

Partial analysisis study of one segment of the society, we change only one variable
other things constant. i.e. “A strike which occurs only in one industry with the impact on other
industries almost negligible”

General analysis is concerned with the study of the effect of certain changes and
after all the interactions in the economy has taken place. i.e. “The import quota on automobiles
will have impact on the gasoline, steel, aluminum, glass, platinum and other industries, there is
also have further effect on automobile industries’.

-

Qr Q

Frame Work of Microeconomics
There are two sides:
a. Demand side
b. Supply side

Demand side analysis focuses on the behavior of consumer, theory of consumer
behavior and finally consumer side. Final out come of theory of consumer is demand.

Supply side analysis focuses on the behavior of producer, theory of production and
finaly production side. Final out come of theory of producer is supply.
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PART-I

Basics of demand

1. Concept of demand
I- Desire
ii- Price
iii-  Willingness
iv-  Ability to purchase

All the commodities which has ability to satisfy humans and must have price and
willingness to purchase, economic good is one which has ability to satisfy humans and have
priceis caled “good” and dissatisfy is called “bad commaodity” and not have ability to satisfy

humansis called “neutral commodity”.

“A commodity which a person would be willing and financially able to purchase at
various prices and have desireis caled “Demand”.

2. Demand function

Factors on which demand depends
Dx =1 (Px, P, Income)
[Assume other isnot measurable just like taste, habits and preferences]
3. Determinantsof demand
i- Own price
Change in price of commodity leads change in demand

A Px & A Dx
When ever price of commodity changesit have two effects
1. Substitution effect
Commodity becomes relatively cheaper or expensive as compare to other
commodities.
X4 1=10 to Pxi =20
|X2| P2 =20
2. Income effect
Purchasing power of consumer change “real income” change
Casel
Let B increases:
Px increases <> Real income decreases & Dx decreases
Income effect will be negative (-)

Px increases < relatively expensive as compareto X <> Dx decreases
Substitution effect will be negative (-)
Price effect = Income effect + Substitution effect
) = 0 + Q)
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Positive Relationship [+ shows Normal Good]

Px increases <» Real income decreases < Dx decreases

Negative Relationship

» Normal commodity has negative (-) relationship with price and positive (+) with real income
Negative Relationship [- shows Inferior Good]

P« increases <> Real income decreases <& Dx decreases

Positive Relationship

» Inferior commodity has positive (+) relationship with price and negative (-) with income
Income effect + Substitution effect = Price effect

Normal Good () + ) = ()
[IE| > |SE]| (+) Giffen
Inferior Good (+) + () =
[IE| <|SE| (-) Inferior
|SE[ (-} IE] (-
I Y
Normal Good _':- 1 2 3
|PE| (=)
|SE| (=)
Inferior Good > 1 3 2
N AN
|PE| (=) [IE[ (+)
|1E| (+)
/m
Giffen Good 3 OE
N
IPE (+)
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ii- Crossprice

Change in Px: will leads to change in demand of X commodity or may not change
APy @A Dx or A Dz
Case?2

Let P« increases:

i. Dxdecreases <& Complimentary goods (use together)
Petrol priceincreases < Demand for carsdecreases (complimentary goods)

ii. Dxincreases < Substitutesgoods (In place of others)
Sweater priceincreases < Demand for coatsincreases (substitute goods)

iii. Dxincreases < unrelated goods (Neutral goods)
Milk priceincreases < Demand for shoe constant (unrelated goods)

iii- Income of consumer
Let Income (Y) increases.
Positive Relationship [+ shows Normal Good]

/_/\

Y increases < Dx increases

Negative Relationship [- shows Inferior Good]

/_/\

Y increases <& Dx decreases (low)

Negative Relationship [- shows Giffen Good]

/_/\

Y increases <& Dx decreases (high)

Conclusion:

(+) Giffen/Strong inferior
1. Own Price with demand

(-) Normal good

(+) Substitute goods
2. Cross Price with demand {

(-) Complimentary goods

(+) Normal goods
3. Income with demand

(-) Inferior good
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Concept of elasticity of demand
To show the exact change (% change is elasticity) in demand due to any factor
(Price, Income, cross price).
Price Elasticity of demand

Price elasticity of demand is percentage change in demand of a commodity due to one
percentage change in its own price of commodity.

£1_ _ % change in demand
1% change in own price

[Dﬂ Dl] £ 100 AD=Di — D1
£1_ In

AFP=F2—F1
[Pz P1:| <100
|21

AD
£1_ In

AP

%

Ei: ﬂD .Pl
AP T

ARC Eladticity

In ARC elasticity we measure the elasticity between the two points. In ARC elasticity
of demand we take the average of two prices and average pf two demands between two points.

Price

D, D, Demand

Prepared By: M. Muneeb Khoso (Eco-4th) Page 9



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

D, + Dy
D
ARC Elasticity = L. / 2
P+ P
1 4
N A
_ D 'P1+ B
MNP Dyt Iy

Elasticity along Demand curve

A point along linear demand curve

P.""-.
C Demand Curve
P A
0
1 D:'
At point “A” elasticity;
Ei: AD . 1=
AP In
AD=? AD=0D [A D = existing demand because at 0C price demand is zero]
AP=? AP=0C-0P=CP
P=0P
D=0D
£o—0D 0P
CP 0D
_op
P
AT
As(P=AD & Ba=""7
: CP

A APC and A ADE are similar triangles and similar triangles have the following
properties

Ratio of Base = Ratio of Perp: = Ratio of Hyp:

DE  _ AD  _ AE

PA - CP T CA
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- DE _ AD _ AE
CA

PA CP
£4_ Distance of a point till x-axis from A
Distance of a point till ¥-axis from A

T

Distance of apoint
Hll y-axizfrom A

A
Diztance of apoint
tll x-axiz from A

Few Implications
Take apoint in mid of the curve and two other points above and below the mid point of the
curve.

Y
CJ
&at A1 = AiE & &i=1
Ai1C
Saat A2 = A2E & €i>1
AC
Siat Az = AsE & €i<1
AzC

Demand curveis parallel to x-axis then elasticity isinfinite

Y

&4 = Infinite
Sope = zero

Demand curveis parallel to y-axis therf elasticity is zero
Y
& =Zero
Sope = Infinite
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Slope of Straight Line g +vely
sloped sloped
Eun
Slope ===
ope Eize
_ Perpendicular
Basze P
C -4
Slope — Ferp: _-AP Perp:
Baze A D
1]
L 1 .E Base E D
slope D
AD__ 1 _AF
Because = lope Where slope N

£1_ Distance of a point till demand axis
Distance of a point till Price axis

p

Edat point *A”
Alongdemand curveD: & €d=1
Along demand curve D2 <& €4>1

Along demand curve Ds <& €d<1

Conclusion:
1. Hatter the demand curve greater would be the elasticity
2. Steeper the demand curve lesser would be the elasticity
3. At flatter demand curve slope will be lesser because denominator is greater than
numerator
4. Greater the dope less would be the el asticity
5. Lesser the slope greater would be the elasticity
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Elasticity of demand along Non linear demand curve

Slope at a point on anon linear curve
First we make tangent and then scale a line till both axis and then take slope by giving

name to axis.
C
A
Perp
0 K
Baze
Slopeat “A” =0C Eaat“A” = AK
Ok AC
H
B
F

Eat“A” point= AC
AB

S at“A” point = FG
FH
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Income Elasticity of demand

Income €elasticity of demand is the proportionate change in demand due to
proportionate change in consumer’ s income.

&; — Proportionate change in demand
Proportionate change in income
S = A0 Y
AY D
Along aLinear Engel curve

Er— Distance of a point till demand axis
Distance of a point till income axis

1. AnyEngel curve startsfromY -axis & &y >1
2. Any Engel curve startsfrom X-axis < &y<1
3. Any Engel curve startsfrom Origin - <& &y =1

b v b
H
.|
0
J
K
D D D
P

Sy:DA Sy:QA gy:ﬂ
oP 0A HJ
OP > 0A, OA =0A HJ< HK
=g<1 =g=1 =>gy>1

Elasticity of Supply
Supply depends upon price. Price elasticity of supply is proportionate change in supply
due to proportionate change in price.

£z _ Proportionate change in supply
Proportionate change 1in price

s P
Pt
_ 1 F
o ]
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Along alinear supply curve

Sz _ Distance of a point till supply amxs
Distance of a point till price axis

P
Es at point “A”
Es=fe | F
AP 8
P=0P AP = (0P - 0K = PK
S=0S AS=0S-0 =0S
gs_ 05 0P
PE 03
gs=0F 45 0P =AS
PK

A ASW and AAPK are similar triangles and similar triangles have the following
properties
Ratio of Base = Ratio of Perp: = Ratio of Hyp:

SW AS AW
AP PK AK

£z Distance of a point till supply axis
Distance of a point till price axis

Es =AW
AR

NB : - Therearethree suppliers of X good, at existing price of 20 per unit, one supplier
iswilling to supply 100 units, second supplier iswilling to supply 90 units and third

supplier 70 units, however no one willing to supply at zero price, which among the
three suppliers has maximum elasticity?

Answer: Since all the supply curves are linear starting from origin therefore elasticity of each
supply is equal to one (&s = 1)

A Special demand curve
A special demand curve along which price elasticity of demand is equal at all points,
which ever tangent you are going to make price and quantity product remains same at al points.
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1. Product (P x Q) same at al points
2. Ratio Pnot same at all points

Q

P -
Inferoir Good

w4 -
1= 1
104

5-
0

I
1
1
Logo
1
1
L= dh =
1

25 5 75 10 D
Unitary elastic curve, there is only one curve (graph) for inferior good

Uses of Elasticity
> Impact of per unit tax on consumer and producer

Per unit tax on commodity:

I- Entire burden bear by consumer
ii- Entire burden bear by producer

iii- Entire burden bear by both equally
Iv- More burden bear by consumer

V- More burden bear by producer

These al conditions depends upon slopes of the elasticity, determined who bear more
burden of tax.
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Casel
After Per Unit Tax
P E.=1 CB=PB _
o] m-m= P*= be_fore tax take by consumer
# g Pr = Price paid by consumer

Ps = Price taken by producer

Pr—Ps= per unit tax taken by Government
Qr = Quantity sold after tax

Govt: Revenue = Qr x (Pr—Py)

P = (Prab Py
B - Ko
Q p, a
P, b
Qr Q

In case 1, consumer and producer burdens are equal because of the same elasticity.

Case?
After Per Unit Tax
P| E,;<1 CB>FB P*= before tax take by consumer
E,=1 EH=O Pr = Price paid by consumer

Ps = Price taken by producer

Pr—Ps= per unit tax taken by Government
Qr = Quantity sold after tax

Govt: Revenue = Qr x (Pr—Py)

P i S (Pl'ab PS)
B - ot ue
il
Qe P b
Q. Q

®  Incase 2, consumer burden is more than producer burden because of elasticity of demand
is less than one.
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Case 3

After Per Unit Tax

P| E,=1 CE<PFE -
E':= ] E<m P*= before tax take by consumer

Pr = Price paid by consumer

Ps = Price taken by producer

Pr—Ps= per unit tax taken by Government
Qr = Quantity sold after tax

Govt: Revenue= Qr x (Pr—Ps)

P ] = (Prab Py
B - R e
I |
F; b
Q. Q

In case 3, producer burden is more than consumer burden because of elasticity of demand is
greater than the elasticity of supply.

Conclusion:

1. greater the elasticity less will be the tax burden
2. lesser the elasticity greater will be the tax burden
3. if easticity is same for demand and supply both bear the equal burden

Assignment:
1. Demand curveisparalle to quantity axis and supply curve is positively doped.

P E,_]
==

P+ D

Q* Q

2. Demand curveis parallel to price axis and supply curveis positively sloped.
P D
5
P*f - = L |
Ed= 0
Q* Q
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3. Supply curveis paralel to quantity axis and demand curve is negatively sloped.

P Ed= 1
E,_co
L \D
Q* Q
4. Supply curveis parale to price axis and demand curve is negatively sloped.
P
5
Ed= 1
P+ E.-o
D
Q* Q
5. At equilibrium elasticity of demand and supply is greater than one.
F 5
* Ey>1
F E:> 1
D
Q* Q
6. Both demand and supply curves are positively sloped.
P D
5
P*
Q* Q

Change in Demand
» Changein demand due to change in own price there will be
movement along the demand curve.

» Changein demand due to factors other than price the demand
curve would shift.

Qa '}'f'-'],

Two type changes:

» Along the demand curve due to own price
» Other effect can shift demand curve due to factors other than price
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I dentification of Demand and Supply

None

» If your equilibrium path is on demand curve is called demand identified.

Demand is identified

> If your equilibrium path is on supply curve is called supply identified.

Supply is identified

Identified is one along all the equilibrium points are present.

Q

Demand positively loped  Giffen commodity
Demand negatively slope  Normal commaodity
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P

L 1Y
L I
L 1o

We can say about anything
Concept of Consumer and Producer Surplus

Consumer surplus:

Consumer surplusis the area below demand curve and above price line, a portion below
the demand curve above price line. Difference between what consumer willing to pay and what
he actually pays P

Along a demand curve 10 {

9

8

10 1 6

9 2 5
8 3

4

[13 7" [13 4" 3
6 5

5 6 2

1

0

1 2 35 6 78 9 10 D
When taken unigue Price and demand expenditure will be
7x4=28

Seller directly offer price of 7 for 4 quantities. What ration seller do, he should charge 10
for 1 commodity.

Seller tries to get more profit as compare to consumer by taking (individual charges)
pricing by parts.

Price Q. Purchased Expenditure
10 1 10x1=10
9 1 9x1=9
8 1 8x1=8
7 1 7x1=7

Total Qi=4 TE= 37

UniquePrice7x 4 =28
Pricing by parts 34
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Consumer surplus=P.P-U.P
=34-28
=8

Conclusion:

1. Taking unique priceis good for consumer
2. Taking pricing by partsis not good for consumer’s point of view

P

&5 [~ Consumer Surplus
C

P \

o

B D
A APC shows the area above price line and below the demand curve.

Producer Surplus

“Producer surplus is the area above the supply curve and below the price line” or “a
portion above the supply curve and below the price line”. Price (amount) which producer gets
above the minimum acceptable (reserved) price.

Let a person wants to sale a car at 400000 and his car sold at 420000, extra 20000 is his
surplus.

Along a Supply curve

P
Price Supply
1 2 E
4
2 3 .
3 4 g
4 5 1
H5H H6H
" T 23 4 ¢ B o
Uniqueprice
P=5 Revenue=Px Qs
Q=6 =5x6
=30
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Price Quantity suppl Revenue
1 2 1x2=2
2 1 2x1=2
3 1 3x1=3
4 1 4x1=4
5 1 5x1=5
Total Qs=6 Total Revenue= 16
Pricing by parts total revenue = 16
Uniqueprice total revenue = 30
Producer Surplus=30-16
=14
F [ Producer Swplus P
5 [ Producer Surplus
5
P+ P+ /
0 0
5 5
P L Consumer Surplus
Producer Surpl
P rodeer SRS P D Total Revenue
A ]
5
E
P*
P+ I
|
|
|
0 0 ]
Q* B Q Q* 5

Per Unit Tax and Consumer Surplusand Producer Surplus

h Consumer surplus
B Loz in C.5

- Lozz in P.5
F Producer surplus

5

F

Pt
P*
Ps

Qi g+ Q
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How consumer surplus and producer surplusarerelated to demand and supply curves

P
Flatter Demiand Curve

5
B c.s
[Z P.§
P*
D
Q* Q

P Steeper Demand Curve

5
B o5
[ P.s

P*

Q* Q

1. Flatter the demand curve consumer surpluswill beless
2. Steeper the demand curve consumer surplus will be greater

Assignment:

Q.1: What would be consumer surplusin thefollowing cases?

i. Perfectly elastic demand curve

ii. Perfectly un-elastic demand curve
P

| Perfectly unelastic |

D 5

/

Q

Consumer Surplur iz undetermined

Perxfectly elastic
L3

/.

Conzsumer Surplur iz Zero

Q

Q.2: Consider a 45° positively slope linear supply curve, show that at equilibrium;
i. Priceéasticity of supply is greater than elasticity of demand.
ii. Elasticity of supply islessthan elasticity of demand.
Discusstherelative proportion of consumer and producer surplusin each case?

P P
Flatter Demand Curve
5
B cs
= Ps
P* P*
D
Q* Q

Steeper Demand Curve

5

B g
= P.s
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PART-11

Theory of Consumer Behavior

Consumer is one who spends some of his money (income) for consumer goods,
things for consumption or for personal use and satisfaction purposei.e. Car for personal use.

Issue: How arational consumer would make a consumption decision?
We know always one problem that limited resources (limited income).

Desire & Need <& Demand

Income always limited, their resources are limited, and how a consumer will make the
decision to spend on consumer goods, best use of limited income on different consumer goods to
get maximum satisfaction.

1. All consumer haslimited income
2. Object isto get maximum satisfaction
i Consumer preferences

ii. Budget constraints
iii. Consumer choices

What consumer wants to purchase, which good he like and dislike and which good isin
his consumption plane (most urgent preference). We can not fulfill al its desires. In consumer
preferences ranking is essential part and limitations are imposed in the shape of budget
constraints due to limited income.

1. A list of commodities which consumer wants to purchase, endless list (huge list of
commodities).

2. Looking at purchasing power.

3. Make choices among selected goods due to budget constraints.

1- Consumer Preferences

Concept of Utility

Utility is actually ability of any thing to satisfy human beings, root cause of all
consumption or economic activities. How we can measure or express utility?  There are two
approaches:

|. Cardina Approach (utility in quantitative units)
[I. Ordinal Approach ( utility can be ranked)
Cardinal Approach

This approach expresses utility in measurable numbers or in quantitative units
(ways). Thereisaunit of measurement called Util. There are two views of cardina approach;
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i- Utility is Additive

Utility of all comparable goods can be aggregated, if an orange gives 5 Utils
of utility and an apple gives 6 Utils of utility then the both an orange and apple gives 5
plus 6 equal to 11 Utils of utility.

Ii- Utility is Non-additive
Utility is measurable but not additive that it depends simultaneously on all
amounts of the different goods consumed.

Marginal Utility (MU)
Marginal utility isthe change in total utility due to additional unit of consumption.
A Total Utility
A ) {One unit)
» If more than one unit consumed then we can not measure marginal utility and only on every

MU=

additional unit
MUy = MUy Equilibrium condition
Ps Py
MUz B
MUy Py
Where as X it is personal evaluation, it is not same for all consumers.

¥

P .. . o .
Where as =X it 15 Market evaluation, it is same for all consumers. Frices are
¥
determined in matlet,

It is based on imaginary numbers (filiation’s numbers), it may be end up with wrong
findings it istotally rejected approach.

Ordinal Approach
Utility can not be expressed in quantitative measures or units like Utils, however its
ranking is possible when comparison is possible. Consumer goods are arranged and depending
upon preferences.

Axioms of Consumer Preferences

i- Completeness
Consumer can rank utility of different goods according to their consumption

bundle, ability to prefer;
Aa2B o Ba2A o A=B
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If we are given different consumption bundles, individua has ability to
ranking. If “A” preferred (2) over “B” then al consumption bundles closer to “A” would
also preferred over “B”, they are clearly different.

ii- Continuity

It means that consumer has to prefer one good over other will remains
constant till period of analysis.

iii- Consistency

It means that consumer should be consistent it means that indifference curve
never intersect each other.

iv- Moreispreferred over less

It means that if “A” preferred over “B” then all consumption bundles closer to
“A” would also preferred over “B”, they are clearly different.

Indifference Curve (IC)

“A curve showing various combinations of two commodities which are equally
preferred by the consumer, their satisfaction or utility level is same along that curve’. Consumer
has ability to rank, ranking is possible if we show all consumption bundles on the graph, and all
points are equally preferred. Utility along indifference curve is same therefore it is also called
“1S0 utility” curve.

For the sack of analysis there are some limitations at all time, only two axis are
taken on graph. Assume consumer only consuming two commodities only on graph, one measure
along x-axis and other on y-axis.

Along An Indifference Curve

U=f(XyX2) © K

N.B: - We are going to increase both commodities then utility will remains same, it is not
possible to prefer neither increase nor decrease both commodities at the same time.

a) AlongICitisnot possible to increase both commodities together or vise versa

b) Along IC it is not possible to change the quantity of one commodity by keeping other
constant.

c) Along IC if one commodity increased then for same utility it is necessary to decrease the
other commodity.

Gain in utility from increasing one = Loss in utility from decreasing other
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CASE 2:

I, I,
IZ
SLOPE O
A 8
' !
— I.l' x.l'
MUT PORSIOLE OR 10

In fact above three cases for IC, they are not possible because they can not fulfill the
fourth axiom of consumer preference (More is preferred over less) but in fourth case it is
possible because if we increase one at same time we are aso decreasing the other commodity
with same proportion.

From“B” to“A”

X1 decreasing  Commodities are perfect substitutes (give and take principle)
X2 decreasing

Few Special Cases:

Case 1.
Goov; X,

X; (sap)
Xiincreasing (Bad Commodity) utility loss.
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Xz increasing (Good Commodity) utility benefit (compensated).
Starting point “A”

Loss dueto increase X1 = Gain due to increase X2

When one commodity is Good commodity and other is Bad commodity then slope will be
positive.

Case 2:
(NEUTRAL) X,
SLOPE wrive
-2
- —--q4
X, (6000;
PUSSIBLE FUR 10
X, increasing consumption utility should increase
X1 constant
Case3:
(6oov) X,
SLOPE O
A 2
L
—z
X
1E FOR 1€ 1 (NEUTRAL)

Xy increasing
X, constant

When one commodity is neutral, IC will be parallel to x-axis or y-axis.
» Axiom number four satisfy negatively sloped IC

» Axiom number four do not satisfy positively, vertically and horizontal sloped IC’s

consumption utility should increase

Shapesof IC

STRAIGHT LINE CONCAVE FONVEX
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Shape of 1C generally convex but above two are also valid. Indifference curves may
be concave, convex or straight line, if 1C is negatively sloped.

Marginal Rate of Substitution (MRYS)

It is the number (units) of one commodity which consumer iswilling to give up and
having an additional one unit of other commodity. Such that consumer remains on the same IC.
MRS s always negative.

We assume
» Two commodities
> Perfect substitutes
» Satisfaction level is constant (IC is given)

Let X1 and X2 be the given two commodities such that consumer wants to increase
X and decreases X, then MRS of X; and X, is “the amount of X, which the consumer has to
decrease in order to increase one unit of Xj.
Such that satisfaction level is same
MRS of X for 3o _ 03 .

(31 increases for X2 decreases) A0

MRS of Xafor X2 hasthree different possibilities

1) MRSof X1 for X, (Decreasing)
2) MRSof X, for X, (Increasing)
3) MRSof X1 for X2 (Constant)

We are discussing three possibilities now

1- MRSof Xifor Xz (Decreasing) X
2
X1 Xz MRS B
1 7
2 4 3
3 2 2 .
4 1 1 2 ., &
MRS of X1 for Xz (diminishes) .
For first possibility f23 ¢« K

MRS Xi:increasesfor X2 decreases
IC is convex to origin

2- MRSof Xifor Xz (Increasing) X;
X1 Xz MRS -
1 7 8
2 6 1 &
3 4 2
4 1 3 B
MRS of X1 for Xz (increases) ;
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For first possibility

MRS Xi:increasesfor X2 decreases
IC isconcaveto origin

3- MRSof Xifor Xz (Constant) X;

X1 X2 MRS

1 7 7

2 6 1 ;

3 5 1 5

4 4 1 &

MRS of X1 for Xz (increases)
0
For first possibility i 2 3 & X,

MRS Xiincreasesfor X2 decreases
IC isconcaveto origin

Whether isit possible

Case 1
XI
H
© iz C X,
Here MRS of X1 for X2 should be at point “F” greater then point “A”
Comparison
MRS of 3 for 3aat F— Perp: _ OH OH > OB
Baze IL,
MRS of X1 for 3aat A - Perp: _ OB O < O
Baze oC

Numerator OH is greater

Denominator OC is greater

» Greater the numerator has greater value
» Greater the denominator has lesser value

MRS at point “F” greater then point “A”
Now by Mathematically
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X,

7

I

O

! 5 X,
» Slope of ICissame adwaysin graphically and mathematically

MRS =1C (graphically) = 1C (mathematically)
Case 2.

Here MRS of X1 for X2 should be at point “F” greater then point “A”

Comparison
MES of 1 for Xoat F— Feer _ OH

Baze oG CH=OB
MRS of 31 for ¥aat 4 — Pere: _ OB OG < O
Baze 18

Numerator OH is greater
Denominator OC is greater
» Greater the numerator has greater value
> Greater the denominator has lesser value
MRSat point “F” greater then point “A”
» Slopeof ICissame aways in graphically and mathematically

MRS =IC (graphically) = 1C (mathematically)
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Case3:

MRS s constant as I C is negatively sloped so we ignoreit in MRS

X,

» MRS can not be horizontal, vertical or positively sloped because of the fourth axiom.

» MRSispossible only in negatively sloped IC
» MRSisthedopeof IC
» MRS determine the shape of 1C
MRS of “X” for “Y” isdiminishing
> ICisconvex

U=f(Xy, X2)
o oU=_ .51 + U , 51
¥ &0

O = Total change
0 = Partial change

Along an IC total changeis zero
o 0= o1 4+ U , 5
i

1 T
o 9 Jewmo AU, ey
¥ Fi
au . .
T Ifargmal Tty of 3
U Warginal Tiility of 3
Tz
2 — (MUz) « 530 = MUz} . 93
o O - (MUx,)
53 MUz,
MRS of 3 for 31 = —_24Ux,)
MUz
MES of 3 for 30 = —M
(Uz,)

» MRSisasoratio of marginal utilities of the commodities
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Theoretically: - Amount of X2which we are sacrificing to get one more additional amount of X.
Graphically: - Itisslope of Indifference curve.

Mathematically: - It istheratio of marginal utilities of the commaodities.

2- Budget Constraints

Concept of budget constraintsor line
I.!

MUST PREFERRED

LY

Q.

LEAST PREFERRED

X !

In this graph showing various combinations of indifference curves, each high
consumption bundle of IC is more preferred over less, every consumer wants to select the highest
I C to get maximum satisfaction but the entire consumer have one problem that is limited income.
In limited income consumer have to select that consumption bundle which will be in his reach
and which gives maximum satisfaction.

“Budget constraints show how much of different commodities consumer can purchase
with his limited income and at given prices’? Budget line or Pricelineisatool.
Let commodities are X1 and X2 and income of consumer is'Y (Y can be any number),
then budget line would be

Y = (Px1) (X1) + (Px2) (X2)

Y =total expenditure on X1 and X2
(Px2) (X1) = expenditure on X1
(Px2) (X2) = expenditure on X2

Assumethat Y = 100, Px1= 20 per unit and Px2= 20 per unit

Then budget line will be X
2

100 =20 X1 + 20 Xz

=20 (0) +20 (5

=20 (1) +20 (4)

=20 (2) +20 (3)

=20 (3) +20 (2

=20 (4) +20 (1)

=20 (5) +20 (0)

= = R W s Un

1 2 3 4 5 ¥,
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Y = (Px1) (X1) + (Px2) (X))

At nter cepts
D) X1=0 X,
Y = (Px1) (0) + (Px2) (X2) y
v =(Pa) (X9 P VDOET LINE/ PRICE LINE
Xe=_Y . Xz
Px2 I_n
(I Xz2=0
Y = (Px1) (X1) + (Px2) (0)
Y = (Px1) (X1)
Xi=_Y . Lox
Px1 ij.

Slope of Budget Line
Slope = - Perpendicular
Base
=-Y/Px
Y/ Pxa
=-Y . Px:s.
Px2 Y
Slope=-Px1_.
Px2
When prices are same slope will be same
Let
Pw=1,Py, =5 Sope=-1
5

Budget Linefor n-commodities
Y =) Py Xi (i=1,2,3 e, n)

Example:
What will be the effect on budget line in the following cases?
> |If income of consumer increases and prices of X1 and X2 remains constant

X;
—_— NEW

Prepared By: M. Muneeb Khoso (Eco-4th) Page 35



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

» If income of consumer decreases and prices of X1 and X2 remains constant

X;

> If price of X1 decreases and price of X2 and income remains unchanged
X;

- NEW

4

I.l'

> |f price of X, increases and price of X, and income remains unchanged
X;

— NEW

4

I.l'
> If price of X, decreases and price of X; and income remains unchanged

X;
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» If price of X2 increases and price of X1 and income remains unchanged
X;

X;
> If price of X, and income increases and price of X, remains unchanged
X;

X,
> Budget line along linear straight line during analysis does not change

Non-linear Budget Line
Can be of two types
1- Kinked budget line
2- Curved budget line

Example:
There are two commodities which are included in purchasing plane of consumer, such

that prices of X1 commodity remains same till specific limit say Xi* and after that its prices
decrease by a constant amount, where as price of X2 remains unchanged.

X, — ew i

PRICE X DECREASES

AFTER X*
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When prices of any commodity changes after specific amount limit or prices of
commodity changes by a constant amount after specific purchase limit it make the kink in the

budget line then it will be called as *kinked budget line’.

—

PRICE X, DECREASES

AFTER X*

o X
If continuous change in any commaodity’s prices after every unit it will make curve then it

will be called “curved budget line’.
X;

X;

1- If every next unit of X1 commodity get cheaper

2- If every next unit of X1 commodity get expensive

> |f we have convex budget line it means prices increases continuously
> |f we have concave budget line it means prices decreases continuously

Consumer Equilibrium
Consumer equilibrium through ordinal |C approach, where satisfaction of the

consumer is maximizes satisfaction dependent. A consumer is said to be in the state of
equilibrium, if he gets maximum satisfaction from the purchased consumption bundle (under the
given conditions, under given prices, income, taste/ preferences).

X 2
Ic,
I6;
ic,

X,

1- WhenICisconvex to origin/ MRS diminishes
2- When ICisconcaveto origin/ MRS increases
3- When ICisstraight line/ MRS constant
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» When IC isconvex toorigin.
Let say we have IC map

IZ

A

16
o It

g X,
) Indifference curves are showing preferences
i) “AB” isthe budget line showing budget constraints of consumer

An important Assumption
Commodities are divisible, scaling up the commodities because if let say commodities are

divisible, what its implication of this|IC.
IC is continuous and divisible

X
X1 X2 ?
1 10
1.1 8.5
1.3 7.5
2 5 o

X
» Doesthereis IC in between inaitrerence curves, not mapped Jrand there are large numbers of
IC’ s of different commodities in between two indifference curves.
Implication: - IC is present every where on the plane, IC always thin not thick, assume E* is
the most preferred, it is equilibrium point of consumer.

Where;
Consumer level = OX1 + OXz2'

> |ICispresent in between two indifference curves.
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Condition of Equilibrium:

> Budget line must be tangent to IC.
> Slope of budget line = slope of IC

Slope of IC
- Fm — MEZm. m “Dimirdshes™
P
As MRSmom= — F®
P
11T — - FP=1
1 AT 32 P

» Consumer Equilibrium formula
» When ICisconcavetoorigin.

X, B § EQUILIBRIUM POINT

o|

¥ X,
At point “B” consumption level = OB and consumer will purchase only X1 commodity.

We have a corner solution; consumer can prefer to purchase/consume either X1 or Xz
commodities, he has to consume only one commodity.

» Consumer Equilibrium point is corner solution.
» When IC isstraight line.

X
e,

B Is TOUILIBRIUM POINT

g8 X
ICiis more preferred (perfect substitutes).
Interior and exterior solution exist in consumer equilibrium point in IC
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» |IC one is beyond the reach of consumer and IC two is under his reach at budget line may

exist also.
Convex Diminishes Interior solution
Concave Increasing Exterior solution
Straight Line Constant Exterior solution

Interior Solution: Consumer will consume both commodities and budget line must be
tangent to IC.
At equilibrium

Slope of budget line = Slope of IC

Exterior Solution: Consumer will consume only one commodity and their will be
corner solution.
Example: X1----- 250ml bottle of Pepsi (1/4)

X2 ----- 100ml bottle of Pepsi (1/4)

Itisonly inidentical commodities

» MRS constant then MU also constant

» Perfectly substitute commodities then we will have always corner solution

N.B: - MRS for Xz diminishes (IC-convex) for one additional unit of X1, consumer would give
up lesser and lesser amount of X.

Example:
1 220 I
2 15 5
3 11 4
4 8 3

» MU aways diminishes general law exception satisfiesis last unit of commodity consumed
» MU both commodities diminishes, MRS also diminishes, MU for X1 decreases and MU for
Xz increases only consume

I If marginal utilities of both commodities are diminishes then 1C would be convex to
origin

i. If marginal utility of one commodity increases and other is decreases then IC is
concave

iii. If both commodities have same marginal utility then IC is straight line

Question: If there are two commodities and X1 decreases then marginal utility also decreases and
X2
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Increases then it margina utility also increases which would be the IC convex, concave or
straight line and corner solution, X2 consumed more? (Money, Education’s margina utility
increases)

Most Realistic case
» Marginal utility increasesin rare cases
» Marginal utility decreases in identical commodity cases

Bench Mark (Conclusion)

> Indifference curves of norma commodities are always convex to origin, interior solution is
made and both have diminishing marginal utilities.
Conditions:

> Slope of budget line = slope of IC
» |C convex to origin
IZ

x
A

-— DD L

N X;

Special case of Interior Solution (other than convex I C)

When commodities are consumed in fixed proportion, Goods are used in a certain
proportion.

Example: Doctor’s prescription, a patient, when doctor gives a person medicine to take in fixed
tablets and capsules, it means that man has maintain the ratio of tablets until he will fine.

Making cake, a certain proportion of ingredients required, if that required ratio do not maintain
then we are unable to make the cake.

If 3 eggs+ 1 bowl of wheat is required to make cake then for making one 3:1 ratio is required to
make cake, if two then 6:2 with same proportion

1 3:1
6:2
3 9:3
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WHEAT SOWE

M B & ot

-

0

i 2 ¥ 4 5 6 7 § 9% EGGS

> If we are at point “@’ one extra unit of wheat which can not give utility. Zero utility, those
which have one feasible kink point which have more units

» Moving along vertical axis means spending on wheat
» Moving along horizontal direction means spending on equilibrium
WHEA s0We E° 15 EQUILISRUIM POINT
5
3F=IW 4
95 =3W
128 = aW 2
H
0

1 2 3 4 5 6 7 § 9 EGOS
Where commodities are complimentary and used in afixed proportion

mpar ativ fi lysis of Consumer Equilibrium
There are three effects of consumer equilibrium

1- Income Effect : :
5 Drice Effect :| Directly effect budget line

3- Preferences Effect :| Thiz will effect IC map
Income Effect (IE): we have to focus on one commodity, income of consumer

increases, what will be the effect on one commodity. There will be effect on consumer

equilibrium point due to change in his income, when other factors (Px1, Pxz, Preferences) remain
constant.

Note: We shall only focus on X:commodity assuming Xzis norma commodity.
Casel: When income of consumer increases and Xi1is normal commodity
Y increases = Xanormal commodity

Let assume that we have budget line and equilibrium point

Initial conditions
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A1B1=Budget line
E: = Equilibrium point
|C1 = Indifference curve
OX1* = consumption level of X1 commodity

g

Final conditions
A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OXa** = consumption level of X1 commodity

Income Effect
|E = movement from Exto E2
IE = OX1* to OX1** (increases)
[E = Xa* Xi** (increases)

Case 2: When income of consumer decreases and Xiis normal commodity

“Y” decreases = X1normal commodity

L et assume that we have budget line and equilibrium point

Initial conditions
A1B1=Budget line
E: = Equilibrium point
IC: = Indifference curve
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OX1* = consumption level of X1 commodity

g

(]
1
1 1 :{1
1 |
1 1
1 |
I 1 Engle ourev
. 1
Yl' L
YE' L
0
)

Final conditions
A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OXa** = consumption level of X1 commodity

Income Effect

|E = movement from Ex to E-
I|E = OX1* to OX1** (decreases)
IE = Xa* X1i** (decreases)

Case 3: When income of consumer increases and X:isinferior commodity

“Y” increases = Xiinferior commodity
L et assume that we have budget line and equilibrium point

Initial conditions
A1B1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity
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X
E,
IC,
8]
L+ K %
ki 1 '
1 1
1.
1 1
|} Inferior Good
I
7 |- : Engle murve
TE---4
1 |
8] 1 "
X Ky

Final conditions
A2B2=Budget line
E2 = Equilibrium point
ICz = Indifference curve
OXa** = consumption level of X1 commodity

Income Effect
|E = movement from Exv to B2
|E = OX1* to OX1** (decreases)
IE = X1* X1i** (decreases)

Case 4: When income of consumer decreases and Xiisinferior commodity

“Y” decreases = Xiinferior commodity
L et assume that we have budget line and equilibrium point

Initial conditions
A1B1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity

Prepared By: M. Muneeb Khoso (Eco-4th) Page 46



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

.6
El
I,
C T
= E ]
b ' !
1 1
I e
¥, ! 1 Engle ourve
1r- ' Hegatively sloped
' 1
o PRI
1 1
[:I 1 L

Final conditions
A2B2=Budget line
E2 = Equilibrium point
ICz = Indifference curve
OXa** = consumption level of X1 commodity

Income Effect
|E = movement from Ex to B2
IE = OX1* to OX+** (increases)
[E = Xu* Xi** (increases)

I CC (Income consumption curve)
When we join the equilibrium points by aline is known as ICC.

XE
COME. L
== HewB.L

E

ICC (income conaunption

Price Effect (PE):

Effect on consumer equilibrium point due to change in price of one commodity with
all other factors held constant.

Let commodities are X1 and Xz and other factors are held constant
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Case 1: Pv increases, T, E, Pref, X1 normal commo dity

L et assume that we have budget line and equilibrium point
Initial conditions
A:1B1 = Budget line
E: = Equilibrium point
IC: = Indifference curve
OX1* = consumption level of X1 commodity

H
&

0
1‘5{1
P 1 1
: : Flatter Demand ourve
Dy : : Hegatively slopad

|
Y .

|
b ---}-
0

Xl

Final conditions
A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OX2* = consumption level of X1 commodity

Price Effect
PE = movement from E1 to B2
PE = OX1* to OX1** (decreases)
PE = Xa* X1** (decreases)

Case2: Px decreases,?, E, Pref, X1 normal commo dity

Let assume that we have budget line and equilibrium point
A1B1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity
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Z
&

0
1 i
1 1
F : : Flatter Demand murve
D 1 : Hegatively sloped
1
1
Rt-- .
1
B ---t-
0
Xl

Final conditions
A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OXz2* = consumption level of X1 commodity

Price Effect
PE = movement from E1 to B2
PE = OX1* to OX1** (increases)
PE = X1* X1** (increases)

Case 3: Px increases, i E, Pref, X1 inferior commodity

L et assume that we have budget line and equilibrium point
Initial conditions
A1B1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity

Prepared By: M. Muneeb Khoso (Eco-4th) Page 49



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

4y
&

Inferior Good

o } } E
e X B %
FI | 1
I 1 Steeper Demand ourve
: : Hegatively slopad
1
b
2% Gt I
|
Pl = = = =
Dk
:Izl

A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OXz2* = consumption level of X1 commodity

Price Effect
PE = movement from E: to E2

PE = OX1* to OX1** (decreases)
PE = X1* X1** (decreases)

Cased: Px decreases,?, E, Pref, X1 inferior commo dity

L et assume that we have budget line and equilibrium point

Initial conditions
A1B:1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity
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Ly
&
Infarior Good
2 2
I, W 1,
s M
\
L
0 = -
=¥ X’l"* & Xl
FI | 1
I 1 Steeper Dermand ourve
: : Hegatively slopad
1
ool
% EELL I
|
Pﬂ. = == = =
ik

A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OXz2* = consumption level of X1 commodity

Price Effect
PE = movement from E1 to B2
PE = OX1* to OX1** (increases)
PE = X1* X1** (increases)

Case 5: Pxa increases, ?, E, Pref, X1 Giffen commodity

Let assume that we have budget line and equilibrium point

Initial conditions
A1B1 = Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity
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I

Giffen Good

&

IC,

& xpe B x

Demand Carve
/ Positrvely sloped

Final conditions
A2B2=Budget line
E2 = Equilibrium point
IC2 = Indifference curve
OX2* = consumption level of X1 commodity
Price Effect
PE = movement from E: to Ez
PE = OX1* to OX1** (increases)
PE = X1* X1** (increases)
Case 6: Pxa decreases, Y, Pxz, Pref, X1 Giffen commodity
L et assume that we have budget line and equilibrium point
Initial conditions
A1B1=Budget line
E: = Equilibrium point
IC1 = Indifference curve
OX1* = consumption level of X1 commodity

Z;
Gaffen Good
iy
o]
X1
Damand Cuorve
Positively sloped
B :
1
B . 2
o)
X1

P Iy
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Final conditions
A2B2=Budget line
E2 = Equilibrium point
ICz = Indifference curve
OX2* = consumption level of X1 commodity
Price Effect
PE = movement from Ez: to E2
PE = OX1* to OX1** (decreases)
PE = Xa* X1** (decreases)

Normal | PE=Xi* Xv** decreasesif Px:increases S
negative
, . Weak
Inferior | PE =X X1** decreasesif Px:increases ea
negative
Giffen PE = Xi* ).(1** increases if Px1 st
increases

Decomposition of Price effect into income effect and substitution effect

Let Purchasing Power (real income) decr eases
Px1increases

X1isnow relatively expensive as compareto Xe.
(Basic principle of analysiscommoditiesis substitutes)

Purchasing power means change in demand due to change in real income of consumer. It is

“income effect”.
Demand for X1 decreases because of X2 substitute for X1 by some amount. It is “substitution

effect” .
Price Effect = Substitution Effect + | ncome Effect

P« increases <~ Real income decreases <& Dx decreases
Income effect will be negative (-)

Px increases < relatively expensive as compareto X: <> Dx decreases
Substitution effect will be negative (-)

Price effect = Income effect + Substitution effect
() = ) + ()

Income Effect, Positive Relationship [+ shows Normal Good]

P« increases <> Real income decreases <& Dx decreases

Substitution Effect, Negative Relationship

Prepared By: M. Muneeb Khoso (Eco-4th) Page 53



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

» Norma commodity has negative (-) relationship with price and positive (+) with real income
Income Effect, Negative Relationship [- shows Inferior Good]

P« increases <> Real income decreases <> Dx decreases

Substitution Effect, Positive Relationship

» Inferior commodity has positive (+) relationship with price and negative (-) with income
Income effect + Substitution effect = Price effect

Normal Good () + () = ()

IlE| > |SE]| (+) Giffen

Inferior Good (+) + ) =
[IE| <|SE| (-) Inferior

[SEl (=) |IE{ (=)

Normal Good

Inferior Good

IPEl (=) [IE| (+)
|TE| {+)

m
= m

> 3 1 3

N

IPE| (+)

Giffen Good

> In order to decompose total price effect into income effect and substitution effect, real
income (purchasing power) of the consumer is held constant then the effect would be only
substitution effect, finally SE will be compared with total price effect to work out IE.

» To keep real income constant there are two approaches
®  Hicksian Approach
B Sutsky Approach
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» Hicksian Approach
To keep real income constant, consumer is compensated in such a way that he

enjoys the previous level of satisfaction, i.e. he gets back on old IC, “Satisfaction level is held

constant”.
Graphically: A hypothetical budget line is drawn which is parallel to new budget line and it

istangent to old (initial) I1C.
There are six cases of it.
Case 1: Px1 increases, T, E, Pref, X1 normal commo dity

PriceEffect =  Substitution Effect + I ncome Effect
(EatoEc) = (Eato En) + (Eb to Ec)
(X1ato Xic) decreases=  (Xiato Xib) decreases +  (Xibto Xic) decreases

) = ) + )
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Case2: Pxa decreases,?, E, Pref, X1 normal commo dity

Good 2 (x5) ¢
b
ol
|
|
|
|
S
| );. | * | b
ol —" 1 B D B" Goodl(x)
Substitution Effect >— Income Effect
Etire \
ol
!?H
— L —
0 e F Good 1 (x))
PriceEffect =  Substitution Effect +  Income Effect
(EatoE)) = (Eato Eb) + (Eb to Ec)
(X1ato Xic) decreases=  (Xiato Xib) decreases +  (Xibto Xic) decreases
-) = -) + )
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Case 3: Pxa increases, E, E, Pref, Xi inferior commo dity

PriceEffect =  Substitution Effect + I ncome Effect
(EatoEc) = (Eato En) + (Ev to Ec)
(X1ato Xic) decreases = (Xiato Xib) decreases +  (Xibto Xic) decreases
= + S

) )
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Case 4: Pxa decreases,?, E, Pref, X1 inferior commo dity

Price Effect = Substitution Effect + Income Effect
(EatoEc) =  (EatoEv) + (Eb to Ec)
(X1ato Xic) decreases=  (Xiato Xib) decreases +  (Xibto Xic) decreases
-) = -) + )
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Case 5: Pxa increases, ?, E, Pref, X1 Giffen commodity

PriceEffect =  Substitution Effect + Income Effect
(EatoEc) = (Eato En) + (Eb to Ec)
(X1ato Xic) decreases=  Xiato Xib) decreases  +  (Xub to Xic) decreases
-) = -) + ()
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Case 6: Px decreases,?, E, Pref, X1 Giffen commodity

I ncome Effect
(Eb to Ec)
(X1bto X1c) decreases

)

Price Effect Substitution Effect
(Eato Eo) (Eato BEp)
(X1ato Xic) decreases=  (Xia to Xib) decreases

) = )
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» SEisindependent of all commodities nature and same for all commaodities that are negative.
> Dw : Income effect on the demand for a good in response to change in its own price
Also ordinary demand curves
Du=>AP=>AD
Dwm =f (Prices, Income)
Dv=f (P, P,Y)
» Du = which shows substitution effect on the demand for a good in response to change in its
own price against the given price of the goods, along Dw utility remains constant.
Du = f (Prices, Utility)
Du =f ((P, P, U)
Utility held constant curves/functions, ordinary or Marshallian demand curve shows income
effect and Hicksian shows substitution effect. Hicksian demand curve is compensatory

demand curve.

» Slutsky Approach
To keep real income constant, consumer is compensated in such a way that he goes

back on to initial consumption level, i.e. he gets back on old consumption bundle.
Graphically: A hypothetical budget line is drawn which is parallel to new budget line and

crossing through old budget line from initial equilibrium point.
There are six cases of it.

Case 1: Px1 increases, T, E, Pref, X1 normal commo dity
» |C should be in between the hypothetical budget line and old budget line

Price Effect Substitution Effect + I ncome Effect
(Eato Eo) (Eato En) + (Eb to Ec)
(X1ato Xic) decreases=  (Xiato Xib) decreases  +  (Xibto Xic) decreases

) ) + )
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Case 2: Pxa decreases,?, E, Pref, X1 normal commodity

Substitution Effect +  Income Effect
(Eato BEp) + (Ev to Ec)
(X1ato Xib) decreases +  (Xibto Xic) decreases
+

) )

Price Effect
(Eato Eo)
(X1a to Xic) decreases

)
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Case 3: Pxa increases, E, E, Pref, Xi inferior commo dity

Substitution Effect + Income Effect
(Eb to Ec)

(Eato En) +
(X1ato Xw) decreases +  (Xibto Xaic) decreases
) + )

Price Effect =
(EAtoEc) =
(X1a to Xic) decreases

)
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Cased: Px decreases,?, E, Pref, X1 inferior commo dity

I ncome Effect
(Eb to Ec)
(X1bto X 1c) decreases

)

Price Effect Substitution Effect
(Eato Eo) (Eato BEp)
(X1ato Xic) decreases=  (X1a to Xib) decreases

) = G
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Case 5: Pxa increases, ?, E, Pref, X1 Giffen commodity

I ncome Effect
(Eb to Ec)
(X1bto X1c) decreases

()

PriceEffect =  Substitution Effect
(EatoE)) = (Eato Eb)
(X1ato Xic) decreases=  (X1a to Xib) decreases

) = )
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Case 6: Pxa decreases,?, ﬁ, Pref, X1 Giffen commodity

PriceEffect = Substitution Effect +  Income Effect
(EatoE)) = (Eato BEp) + (Eb to Ec)
(X1ato Xic) decreases=  (Xiato Xip) decreases +  (Xabto Xic) decreases
-) = ) + )
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Theory of Cost and Production:

Cost equation
Cost

Cost function

Production equation
Production

Production function

We start from Cost equation

Cost equation:

C:Z ; .Xi
(Wherei=1,2,3...n)

o; = Price of ith input
Xi = Quantity of input

Therefore

C=@).L+(7).K) (if firm has only two inputs)
Cost equation gives ustotal cost of production. It is simple product of W and X.

Cost function:
C = f (Input prices, output)
C=f(m,Y). Where  (w; isgiven for aproducer or firm)

We have two types for analysis, which are given below;

Short-Period:

Short period is onein which full adjustment is not possible, if one factor is fixed then we can
say that it is short period, during which consumers and producers have not had enough time to
make all the adjustments to the new situation.

Long-Period:

Long period is one during which consumers and producers have had enough time to make
all the adjustmentsto anew situation, all factors are variables.
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Short-Period Analysis

As we know about short-period analysis for the cost of production, therefore we
start with cost equation.

Cost equation in short-period

C=(w).L+@.K)
H_J H_J
Variable fixed

(Labor cost) (Capital cost)

Forms of cost:

1- Total cost (TC)

The total expenditure put by afirm to produce a certain amount of agood is caled as
total cost (TC) of production.

Mathematically:
e =TVC +TFC

2- Total fixed cost (TFC)

In short-period analysis, the amount of capital is fixed, so the cost on the capita is
fixed. It isindependent of output.

3- Total variablecost (TVC)

It isthe cost born by afirm for the production of output by employing variable factors
(labor).

4- Averagecost (AC)
It istheratio of costs over output produced.

Mathematically we can measure these average costs as:

i- Average total cost
TC
ATC = —
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ii- Average variable cost

AVC - TVCE
Q
iii- Average fixed cost
TFC
AFC=—
Q

5- Marginal cost (MC)
It isthe change in total cost due to additional one unit change in output.

Mathematically:
MC - ATC
AQ-,
Or
B ATVC
 AQ-,

Behavior of total cost, total fixed cost and total variable cost,
aver age costs and marginal costs as well:

TFC TVC TC MC AFC AVC ATC

0 10 0 10 - - - -

1 10 28 38 28 10 28 38
2 10 54 64 26 5 27 32
3 10 75 85 21 3.33 25 28.33
4 10 95 105 20 2.50 23.90 26.25
5 10 126 136 31 2 21.20 27.20
6 10 168 178 42 1.67 2.8 29.67
7 10 214 224 46 1.42 30.50 32
8 10 264 274 50 1.25 33 34.25
9 10 320 330 56 111 35.55 36.37
10 10 390 400 70 1 39 40
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Graphically:

Total Fixed Cost:
Total fixed cost is paralléel to horizontal axes, so its slope is aways zero, if

we take it on the horizontal axes.

TFC

Total Fixed
Cost
Q
Average Fixed Cost:
This curve does not touch the axes.
AFC
Average
Fixed Cost
Q
Average Variable Cost:
AVC
Average
Variable
Cost
Q
Marginal Cost:
MC
Marginal
Cost
(]
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Average Variable Cost:

ATC

Average Total
cost

Relationship between TVC and TC:

TVC Total cost
TC -

Total variable

Cost
Total fixed cost

Relationship between AVC, ATC and MC:

Costs

' : Q
?vc Min ATC Min
» Gap between ATC and AVC is AFC which is continuously declining but remains

positive, ATC > AVC.
> Minimum of AVC comes earlier than the minimum of ATC.
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» MC>ATCand AVCinitialy, but finally MC > ATC and AVC.
» MCcuts ATC and AV C at there minimum points.
» MC’'sminimum point is before ATC and AVC.

Derivation of AC and MC curvesfrom TC curve:
1. Slopeof TCisMC
TC

MC MC

slope of
d=c=a=h

AsTVCisparale to TC, so we can also derive MC from TVC.
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2. Slopeof raysfromoriginto TCisAC.

ag . . bh
. = — > slope at pointh =—
Slopeat point “a’  os peacy on

Production in Short—Period
Productions function in short-period:

Q=f(KL)
> To change Q (AQ), we have to change L (AL)
Or

> AL => AQ with fixed amount of capital.
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Form of Production:
There are three forms of production;

i- Total Product of Labor (TP).

ii- Average Product of Labor (AP).

iii- Margina Product of Labor (MPy).
Total Product of Labor (TPL):

The sum of all units produced by all units of labor is called total product of labor.

Average Product of Labor (AP,):

It isthe per labor output

TP,
AP, = 7
Marginal Product of Labor (MP):
It is the change of total product of labor due to additional unit of labor, if we change
labor by a constant amount, output changes. But change in output is not fixed. Output changes
with variable amount.

Mathematically:

Law of Variable Production:

According to the law of variable proportion, “output
initially increases with increasing rate, then increases at
a constant rate and after that it increases at decreasing
rate’.

L

In the diagram: There arefive phases;

1% Phase: TP increases at increasing rate (0 >1).

2" Phase: TP, increases at decreasing rate (1->2).

3" Phase: TP, increases at constant rate (2 >3).

4™ Phase: TPL gets at maximum point (stop increasing).
5™ Phase: TP, decreases at decreasing rate (3 >4).
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Behavior of TP, MP, and AP, :

‘

TP, MP_ AP_

0 0 -- --
1 2 2 2
2 5 3 25
3 12 7 4
4 24 12 6
5 28 4 5.6
6 30 2 5
7 30 0 4.22
8 28 -2 3.5
9 24 -4 2.67
10 18 -6 1.8
MP,:
MPL class=Section2>
MP_ initially increases, gets maximum then
starts decreasing, and gets zero and then become
negative.
0
AP, :
AR
AP, has same behavior as MP. but remains
positive.
AR
0

L
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Relationship between MP_ and AP, :

AR
MR

= When MP_isincreasing, MP_ > AP,.
=  When MP_ is maximum, MP_ = AP,.
=  When MR isdecreasing, MP. < AP..
= Maximum of MP. comes before the maximum of APL.

AP TP,
L L
TP, = AP,.L
dTP, dAP,
= AP, (1) + L.
dL e (D) dL

MP, = AP, + L(Slopeof AP,) — A
Expression “A” tells us that:

> Asslope of APL > 0, then APL < MPL when AP isincreasing.
» Asdope AP, =0, then AP. = MP_ when AP_ is maximum.
» Asslope of AP. <0, then APL > MPL when AP is decreasing.

Phases of Production

There are three phases of production (as we can see in the graph).
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Decision of Employment level: Firm will continue to employ labor as for as the contribution of

labor is greater than or equa to his wage provided that VMP_ is decreasing. Labor will be

employed as for asVMP_ > wage.
AR Phase I I I
MR MF, = AP, MF, < AP, ME, < AP,
ME =0 ME =<
o, AE_
0
L
MR

MP, is the contribution of labor, in order to workout the contribution of labor VMP, is
calculated;

VMPF, = MP,.w (w = price of labor)
VME,

ME

VME,
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VME,

= VI'L-‘I]:i = Wage line
O VI'L-‘I]:i = WWage line

Wage line

N L

VME,

®  Where“a’ and “b” are the break even points (no profit no loss)
Elasticity of Production:

It is the proportionate change in output due to proportionate change in inputs, since labor
isthe only variable factor of production in short-period analysis, so elasticity of production isthe
% change in output due to 1% changein labor.

AQ
Propertionate change in output Q
£ — | —
P

Proportionate change in labor AL
L
AQ
_ @
2 = AL
L

_aQ L

E —_
P aAL.Q (Where QisTP)

__ATP _ﬂ

MF, aL AL

As
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AR Phase I I I
MR Ep =1 0<Epl Epz0
ﬁ.PL‘;,
0
L
MR

Relationship or Duality between Production and Cost
1- TP and TC:

Lt

L

TPL isincreasing at increasing rate (till point 1), it means that every next unit of labor

produces more, but every next unit of output has lower cost, it means that total cost of production

increases at decreasing rate.

2- APL and AVC:
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AVC AVC
Q
AR
Aﬁﬂ
L

It means that,

= When AVCisdecreasing, AP_ isincreasing
= When AVC isminimum, AP_ is gets maximum
= When AVC isincreasing, AP_ is decreasing, so these are simple mirror images of each

other
McC

MC
3- MP_ and MC: /
\ .

Q

MP

L
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Mirror images:

MC
AVC
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Mirror images and Elasticity’s:

MR
AP,

MC
AVC

Elasticity of cost:

It is the proportionate change in total cost due to proportionate change in output.
Since labor is the only factor of production which is variable in short-period, so Ec is the %age

(proportionate) change in total cost due to 1% change in labor.

proportionate change in total cost

£
. proportionate change in Labor
ATC/C
E‘ =
¢ ALJL
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ATC L
g, =—— - = (whereCisTC)
AL C
ATC
AS MC=——
AL
L
and AVC =
MC
AS  g=——
AVC
s _Ave 1
£ = C 50 g, = =

Long period Analysis

As we know that long-period is one which is the sum of many short-periods and in long-period
both capital and labor are variable.

Cost in Long-period:

Cost equation
C=w.L+7K

Variable. Variable
(Labor cost) (Capital cost)

Forms of Cost:
i- Longrun Total cost (LTC)
ii- Longrun Average cost (LAC)
lii- Long run Marginal cost LMC)
Long-run Total cost curve:
LTC LTC
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MC and AC curvesin long-run:

NC LMC
AC
LAC
Q
Return to Scale

It is the increase in output when we increase the amount of input, returns to scale are three

type;
I- Increasing returnsto scale
ii- Decreasing returnsto scale
iii- Constant returns to scale

Increasing returnsto scale:

If we use 10 units of inputs and in return we get more production than increase in inputs
is called increasing returns to scale. “The case when output grows proportionately more than
inputs’.

Decreasing returnsto scale:
If by employing an additiona unit of input, firm gets less production then it decreasing
returnsto scale

Constant returnsto scale:
When all inputs are increased in a given proportion and the output produced increases in

the same proportion is called constant returns to scale.
LAC

LAC,
LAC
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Relationship between short-run and long-run cost curves.

i- STCandLTC

ii- SACand LAC
iii- SMCand LMC

STCandLTC:
LTC starts from origin because thereis no fixed cost in long-run.
TC
LTC
STC
Q

= When LTC increases at decreasing rate (before point “a’), STC will be tangent to it and
at the tangency point behavior of both is same

= When LTC is at its inflection (i.e. point “a’), one STC will be tangent to it and at that
tangency point STC has aso its inflection point

» When LTC increasing at increasing rate (after “a” point), one STC is tangent to it and at
that tangency point STC is aso increasing at increasing rate

AC

LAC

= Atpoint“a’: both LAC and SAC are decreasing
= Atpoint “b”: both LAC and SAC are minimum
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= Atpoint“c’: both LAC and SAC areincreasing

MC
AC
"LAC

Production in Long-run
Production function:

Q = f(L,K)

= Both capital and labor are variable in long-run

Concept of 1SO-Quant curves:
(I'SO product/Production indifference curves)
A curve aong which same level of (production) output is shown with different

combinations of |abor and capital
“A showing different combination of labor and capital which gives us same level of output

is caled ISO-quant”.

IQ

» |tisthe curve along which Q is constant.

Q = f(L,K)
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Marginal Rate of Technical Substitution (MRTS):

The marginal rate of technical substitution of L for K (MRTS k) is the amount of K that
afirm can give up in order to increase the amount of L by one unit and still remains on the same
| SO-quant.

. MP,
MRTS,; isalso equal to
K
MRTS,. = oK
: LE — AL_,

How to find MRT S graphically?

Graphically MRTS is the lope of 1 SO-quant.

K
b
a
IQ
0
C
L

Perpendicular  0b

Buase - E

slope of 150 — quant at point a=

Behavior of MRTS  and slope of | SO-quant

i- MRTSk Diminishes
ii- MRTS.k Constant
iii- MRTS ¢ Increases

MRTS k Diminishes:
For every additional unit of labor, smaller amount of capital is forgiving. In this case,
I SO-quant will be convex to origin.
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K

IQ

MRTS k Constant:
For every additional unit of labor, fixed amount of capital is forgiving. In this case, 1SO-
quant will be a negatively slopped straight line.

K

10

MRTS k Increases.
For every additional unit of labor, larger amount of capital is forgiving. In this case, 1SO-
guant will be concaveto origin.

K

1Q
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Few mor e shapes of | SO-quant
i- Positively sopped I1Q
K

IQ

0

L
= Labor and capital are not perfect substitutes and in this case lower point isfeasible.

ii- Vertical 1Q
K
IQ
0
L
= |tisnot redistic in nature
iii- Horizontal 1Q
K
IQ
0
L

= |tisalso not redistic in nature
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iv- Right-angled 1Q
When both factors are used in a fixed proportion

For example: we must use 5labor to operate 1 capital (machine).

» |f a producer has 1 machine and 5 labors, then he will use all the amount of labor and
capital.

= |f the amount of labor is 6, 7, 8. 9, or 10 and machine is still 1, then these extrafire labor
are not feasible for producer.

= |f there are 10 labors and 1 machine is added to capital then producer will use al the
amount of labor and capital.

Only one feasible point

K

L
f
N S
L
More than one IQ
K
a5 ¢ a4 ¢ &
¢ a4 ¢ %
M S S S
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v- Atypical I1Q

K

0

At point “a’ dope of 1Q = infinity
At point “b” slope of 1Q = zero
Ocislower ridgeline

0d is upper ridgeline

K

0

= Feasible zoneisin between of upper and lower ridge lines
Propertiesof 1Q:

i- Higher the curve greater the level of production
ii- 1SO-quant have negative slope if inputs are substitutes
iii- 1Q can touch the axes

iv- 1Q present everywhere at the plane
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v- |Q never intersects
vi- Inrelevant range 1Q are negative slopped

| SO-Cost line

A line showing various combinations of labor and capital among which the firm can hire
any one, when wages (prices of labor), interest rate (prices of capital) and the cost of production
aregiven.

The I1SO-Cost equation is,

C=w.L+ 7K
Example:
C =1000, w =100, r = 100
as C=w.L+ 7K

1000 = (100).L + (100).K
IfL=0thenK =10
And
If K=0thenL =10

K

Slope of 1SO-Cost lineis P /Py
Derivation of slope is same as the slope of budget
line

AB is|SO-Cost line

Optimal Decision of production and input hiring

Case 1. Maximum output subject to given budget constraints
Max @
5.T Cisgiven

Case2: Minimum cost subject to given output constraints
MinC
5.T @ isgiven
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With convex | Q

Casel:
Max Q

5.T C(Cisgiven
ISO-Cost lineis given

K
A
Eg IQ3
IQ2
IQ]
0
Lg B L

= Producer has afix budget to produce maximum with his given cost

Case2:
Min C
5.T Q@Qisgiven
|SO-Quant curveis given
K

a",h" = Higher Costs

By L
=  Qutput level is given to the producer. Producer will try to produce it a minimum cost

Equilibrium Conditions:

i- 1SO-Cost line must tangent to 1Q (necessary)
li- Slope of 1SO-Cost and slope of 1Q must be same
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Slope of 1Q = dope of 1SO-Cost

'Pf_
MRTSy = — —=

K

iii- 1Q must convex to origin (sufficient)

With concave lQ

Casel:

Max @

5.T Cisgiven
ISO-Cost lineis given

K
A

0 1 3 4

B L
AB isthe ISO-Cost line

It makes tangent to Qs at point “c” production level can be fulfill at point “b” on the

higher 1Q. So producer will hire only labor for maximum level of production. So it is one input
case and will have corner solution.

,

Case "a” K

Case "h"

» |Incase“d, producer will h|re only capital or only labor for maximum level of production
= In“case"“b”, producer will hire only capital for maximum level of production
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K

C Case2.

MinC
5.T Q@ is given
I SO-Quant curveis given

Froducer can achiese the given output
with minitrar cost BB

= Producer will hire only capital (K) for maximum level of production. 1Q is given;
producer can fulfill hislevel of production with given (BB1) ISO-Cost line.

With Straight linelQ

Casel:
Max @
5.T Cisgiven
ISO-Cost lineis given
K

0 1 2 I 4
B L

= AB isISO-Cost line and 1, 2, 3 and 4 are the 1Q. Producer can take maximum output
with hiring only labor at Ob, so it is also corner solution.
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K Case "a"’ k Case "h™
A
A \
— _IQ
\ = Cost
10 \
0 0
B L B L

» [Incase“a’, producer will hire only capital (K) for maximum level of production
* |ncase“b’, producer has many equilibrium points by whish he can take maximum level

of production

Case2.
MinC

5.T Q@Qisgiven
|SO-Quant curveis given

K
D
C
B
A
IQ
0
4, B, C, D, I

= Producer will hire only capital (K) for maximum level of production. 1Q is given;
producer can fulfill his level of production with given (DD4) 1SO-Cost line, so the given
level of output can be achieved with minimum cost of DD,.

Expansion Path
It is the path which shows the expansion of the firm, when input prices are given. If prices

are given then 1SO-Quant are parallel.
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K

EXPANSION PATH

Ll L: L
If the firm changes its total outlay (expenditure) while the prices of labor and capital
remains constant then the firm’s | SO-Cost line shifts;
» Paralel to upwardsif the expenditure isincreased
» Parallel to downward if the expenditure decreased

The different ISO-Cost lines will be tangent to different 1Q (which is equilibrium points).
By joining these equilibrium points we get firm’s expansion path (thisideais parallel to ICC).

| SOC lines

The locus of points on different 1Q at which the marginal rate of technical
substitution (MRTYS) of factors of production is constant or slope of 1Q’sis constant.
The lines along which the slope of 1Q is same

K

Propertiesof 1SOC lines

Prepared By: M. Muneeb Khoso (Eco-4th) Page 97



DYl o [l 2020 [0V LECTURES OF DR. M IDREES

i- Expansion path isa specia case of 1ISOC lines

ii- Upper-ridge line lower-ridge line both are the special cases of 1SOC lines
" At upper-ridge line slope of I1Q = zero
" At lower-ridge line dlope of 1Q = infinity

iii- 1SOC lines passes through equilibrium points

Market Conditions

Classification with respect to Time:
% Short-Period
% Long-Period
Classification with respect to Competition:
¢ Perfect Competition
s Imperfect Competition
= Monopoly
= Monopolistic Competition
= Oligopoly
e Non-collusive

e Collusive

Perfect Competition:

Large number of buyers and sellers;
» The number of buyers and sellers are so large that grouping is not possible.
= Any single seller or buyer does not have any persona identity (no significance or no
popularity).
»= The number of buyers and sellers are so large that an individual buyer or seller can not
influence on the market.
» No one can hold the big share of market.
Identical products;
= All the sellers have 100% same product.

» No product differentiation, no trade marks and no label.
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Perfect knowledge;
= Every one of buyer and sellers has perfect knowledge of market conditions.
Unrestricted entry and exit;
Prices are same;
= All the buyers and sellers are price takers (not price setters or price acceptors).
Monopoly:
Opposite of perfect competition
= Singlesdler.
» No close substitute of his product (i.e. PTV, PIA, PTCL etc).
» Restricted entry or barriers to entry.
*  Firmis price setter.
Monopolistic Competition:
| dea between perfect and monopoly competition
= Enough number of sellers.
* Product differentiation (presentation, label and quality can be different but te product is
same).
= Advertisement cost (selling cost).
= Small price variation is possible because products are different
= Unrestricted entry.
Oligopoly:
In oligopoly competition, there are few numbers of sellers, so few if they can make groups then
they called collusive oligopoly. If they do not make any grouping then they caled as non-

collusive oligopoly.
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Revenue Structure of thefirm

Revenue:
It is the amount which afirm gets after selling its productsin the market.
Forms of Revenue:

i- Average Revenue
TR
AR = —
P
AR= —
@
AR=P

ii- Marginal Revenue
ATR

~ aQ-,

iii- Total Revenue

TR = P.Q
Behavior of TR, MR and AR in different mar ket structures:

v |n Perfect Competition
Aswe know that in perfect competition, price is constant, so

. TR = P.Q
~ AR=P
» MR=P

Example:
P @) TR MR AR
5 0 0 -- 5
5 1 5 5 5
5 2 10 5 5
5 3 15 5 5

Hence MR = AR = P = constant
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TR AR
MR
TR
? MR =AR
0 0
Q Q

v In Monopoly Competition
Price is not constant in monopoly. Firm can increase its quantity sold by reducing

prices.

Example:
6 0 0 - -
5 1 5 5 5
4 2 8 3 4
3 3 9 1 3
2 4 8 -1 2
1 5 5 -3 1

R
TR
0
Q
I
I
|
|
I
AR
0

\MRQ
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Forms of Profit:
i- Normal Profit

Minimum amount which afirm needs for surviva
TR=TC

ii- Sub-Normal Profit

It is the revenue which is less than cost of firm
TR< TC

iii- Super-Normal profit

It is the revenue which is more than cost of firm

TR> TC

Explicit Cost:
= The cost of those resources of the firm which are purchased from the market

Implicit Cost:
» The cost on those resources which are owned by the firm, normal profit only coversthe
implicit and explicit costs of the firm

Equilibrium of the Firm

A firm is said to be in the state of equilibrium if under the given conditions, profit of the

firm should be maximum of its cost.

1- Under Perfect competition
(Short-run Analysis)
= Aswe know that in the perfect competition all firms are price takers, and in short-run
some cost isfixed and some is variable.
* Inlong-run there is unrestricted entry or exit for every firm but in short-run fix cost
forcesthat are fixed not to exit (if loss is more than fix cost then firm will exit).
= Entry of new firm is banned in short-run

Bench Mark: In short-run, entry of new firm is not possible. Exit of any firm is aso possible
due to fixed cost.
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TC TC
TR
TE

d

1]

rc:,———————

I

I

I

I

|
Qe
= Before Qapoint: TR < TC it meansloss

» At Q,point: TR =TC it means normal profit

= After Qapoint and before Qp point: TR > TC it means Super-normal profit
» At Qypoint: TR = TC it means normal profit

= After Qopoint: TR < TC it meansloss

= “gd and“b” points are bench mark points (TR = TC)

Equilibrium points of afirm lies between point “a’ and ‘b”

Equilibrium condition
n=TR-TC
Differentiate with respect to Q

dm dTR dTC

dQ dQ dQ

For maximization

dn_{]
as dQ—
dTR dTC
: ~dQ  dQ
dTR dTC
dQ  dQ
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MC = MR (condition for maximization, thisis necessary condition)
Slope of TC =dlopeof TR

So we will plot atangent to TC which will be parallel to TR (slope of TC and TR are same)

Q

» MR =MCisnot asufficient condition for equilibrium condition, there are two points“g”
and “h” where MC = MR. sufficient condition for equilibrium is:

= Slopeof MC > dlope of MR

= S0 thesetwo conditions of firm's equilibrium are for all types of market.

For Perfect competition

i- MC =MR
» Asin perfect competition
» MR=AR=P
» Sothe equilibrium conditionisMC = MR =AR=P

Ii- Slope of MC > slope of MR
» Asin perfect competition
= Slopeof MR=0
= S0 equilibrium condition is slope of MC > 0
In short-run there arefive cases of equilibrium under perfect competition.
i- P>ATC (Super-normal profit)
ii- P=ATC (Normal profit)
iii- AVC<P<ATC (normal loss, if lossislessthan FC)
iv- P=AVC (lossof fixed cost)
v-  P<AVC (lossisgreater than FC, shut-down point)
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v" Super-normal profit:

P>ATC

R
C

TR = 0PEQ;
TC = 0T, TQ;
m=TR-TC
— 0PEQ; — OT,TQ;
w =PET,T

v" Normal profit:
P=ATC

MC
ATC

TR = 0PEQ,

TC = 0PEQ,
1=TR—TC

=20
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as TR-TC=0
so TR=TC

v" Normal L oss:
AVC<P<ATC

C
R

TR = {]FEQE
TC =0T,TQ%
m=TR—-TC
= DFEQE — 0T, TQ,
m= —FETlT
T=TFC
» [Inthiscase, there will beloss of TFC (less than TFC)

v' Loss off Fixed cost:

P=AVC
R
C
T1
Bl =loss of TFC
P AR = MR
0
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TR = 0PEQ;
TC = 0T, TQ;
m=TR—TC
— 0PEQ, — 0T, TQ;
m = —PET,T
: T =TFC

= Inthiscaselossequa to TFC.

v' Shut-down point:

P<AVC

0
TR = 0PEQ,
TC = 0T, TQ;
m=TR—-TC

loss = —PET,T (loss > TFC)
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Supply Curveof the firm under Perfect Competition
(In short-run analysis)

R
C
El P=ATC
P, P=ATC
R AVC = P <ATC
P, i ! P=AVC
L L1 1 = AV(C
Fs T 1 1 Peave
L1 1 1
0 T Q
1 1] |
| | | I supply cmve
[ I
P Eq
P,
R
P
4 IE4 |
| I
0 L 11
0, 0,0, Q, Q

= Firmwill not operate below E,
= Supply curveisthe part of MC which is above or equal to AVC

2- Under Perfect competition
(In Long-run analysis)

® Thereisno fixed cost in long-run analysis because both the factors of production capital
and labor are variables in long-run, so in long-run, exit of afirm is aso possible because
period islong enough.
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a.

If P> LAC, firm is earning super-normal profit, which is always attracts the
new firms to enter in the market; Supply increases >S > D - excess of
goods > price of good decreases - until it gets equal to LAC. Once P =
LAC, then entry of firms will stop.

If P<LAC —loss to firm >firms will exit (which are financialy weak) >
supply decreases > S < D - shortage of goods —>price of good increases -
until it getsequal to LAC. Once P = LAC, then exit of firmswill stop.

®  Hence, inlong-run, afirm ultimately earns normal profit

®  Firmwill produce at the minimum of LAC

R LMC
{:i
LAC
_ E
P | LMR = LAR
|
I
0 I
QE Q

Supply Curve of afirm under Perfect Competition
(In Long-run analysis)

In long-run, there can be three types of supply curves

I- Increasing Cost Industry
If any industry expands in such away its per-unit cost increases

ii- Decreasing Cost Industry
If any industry expands in such away its per-unit cost decreases

iii- Constant Cost Industry
If any industry expands in such away its per-unit cost remains same or constant
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LMC

R f?an
C

LAC

LMC

LAC

il

"¢ AR = MR

LRMC

LAC

= “@ isthe supply curve of “increasing cost industry”
= “Db” isthe supply curve of “decreasing cost industry”
= “C” isthe supply curve of “constant cost industry”

Monopoly

(In short-run analysis)

®  In short-run, there are four case of equilibrium of firm under the monopoly

i- P>ATC (Super-normal profit)

ii- P=ATC (Normal profit)

iii- AVC<P<ATC (norma loss, if lossislessthan FC)
iv- P=AVC (lossof fixed cost)
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v" Super-normal profit:

P>ATC
R
C M
) D
Profit ATC
C ﬂl
|
\\__./I’\ AR=P
0 |
Q. \
MR Q
v Normal profit:
P=ATC
R
c MC
ATC
Q
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v" Normal loss:

AVC <P<ATC
R M
ATC

AVC

Q

v Lossof TFC:
P=AVC
M
ATC
AVC
AR=PP

Q
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Monopoly:

(Inlong-run analysis)
In long-run, a monopolist always earns super-normal profit (P> LAC)
i-  Optimum (Equilibrium at minimum of LAC)

C LMC

LAC

ii- Sub-optimum (Equilibrium at falling portion of LAC)

R
c LMC
LAC
Pl
(3 AR=P
I
0 |
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iii- Super-optimum (Equilibrium at increasing portion of LAC)

R
{'-1

LMIC

I
I
I
Qe \
LR
Price Discrimination (for a monopolist)

Concept:

Selling the same product in different prices at sametimeis called Price Discrimination.

Forms/Shapes of Price Discrimination:
Price discrimination can be formed inn different shapes;
= Pricediscrimination with respect to Person
» Pricediscrimination with respect to Age
» Pricediscrimination with respect to Place
» Pricediscrimination with respect to Use

= Pricediscrimination with respect to Quantity purchased
Degr ees of Price Discrimination:

There are three degrees of price discrimination
1- Pricediscrimination of 1% degree
It leaves no consumer surplus
Example:
If Price=6theQy=4
Expenditure = 6*4 =24
1% unit sale: 1*9=9
2" unit sale: 1*8=8
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39 unitsde 1*7=7
4" unit sdle: 1*6=6
Total =30 .

= When unique price is charged then expenditure = 24

»  When different prices charged the expenditure =
So, consumer surplus=30—-24 =6

30

= But price discrimination of 1% degree leaves no consumer surplus. It means producer

charges different prices rather than unique price.

2- Pricediscrimination of 2" degree
Pricing by parts
Example:
For 1% 10 units: P= Rs. 20
For 10— 20 units: P=Rs. 18
For more than 20 units: P =15
Producer charges different prices for different ranges

Example:

WAPDA charges different prices for different ranges (units of electricity consumed).

Units of Electricity Per -unit charges

0-100 Rs. 3/-
101-150 Rs. 4/-
151 - 250 Rs. 5/-
251 -500 Rs. 6/-

Above 500 Rs. 7/-

If consumer used 300 units, then how much producer charged?

For 1% 100 units: 3100 = Rs. 300
For next 50 units: 4* 50 = Rs. 200
For next 100 units; 5100 = Rs. 500
For next 50 units: 6*50 = Rs. 300
Then total expenditure = Rs. 1300
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3- Pricediscrimination of 3" degree
It is based on market segmentation; normally it is geographically but not necessary
Restriction:
» There should be solid market segmentation, i.e. price discrimination becomes possible
only when the different parts of the monopolist’s markets are separated from each other.
= Consumer of one market should not be able to purchase the commodity in low price
market and resale it in high price market.

Conditions:
a- Multiple price elasticities of demand
= Necessary condition/ First-order condition
= 1% Sector: P decreases = Qq increases - revenue increases

» 2" Sector: P decreases > Q, decreases > revenue decreases

If two markets have same elasticity of demand then policies are not useful

Example:
Situation- 1 Situation - 2
Lahore Karachi Lahore Karachi
Ep=-1 Ep=-1 Ep=-1 Ep=-1
Qd = 1000 Qd =100 Qd =500 Qd =200
P=Rs. 2/- P=Rs. 2/- P=Rs. 4/- P=Rs. 1-
Revenue = Rs. 20000 | Revenue=Rs. 200 | Revenue = Rs. 20000 | Revenue= Rs. 200
TR = 20000 + 2000 TR = 20000 + 2000
= 22000 = 22000

When elagticities are same there will be no response
b- Higher price should be charged in market with low price elasticity and low price
should be charged in the market with high price elasticity.
= Sufficient condition/ second-order-condition
= |f condition (b) does not hold the price discrimination is not useful because response
should be different and beneficial.
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Total Marlket

Monopolistic Competition

Concept of Proportional and perceived demand curve

At any specific price, the proportional demand curve gives the representative firm's
share of the total market quantity demanded, on the assumption that all firm’s charge same price
Example:

Let the price of afirm’'s product is Rs. 15/- and Qq of this product is 20 units. Firm
wants to increase the demand, so it decreases the price of that product to Rs. 12/- (with thinking
that demand will increase to 40 units). On the basis of firm’'s thinking the demand curve is
formed. It is called “Perceived demand curve’.

But in reality, due to response of other firms the demand does not increase as the
firm’s thinking. It only increases to 25 units. This real demand curve is called “proportional

demand curve'.

We explain this example with the help of following diagram;
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;ﬂ
N‘J
€ e _Precieved demand

cmrve

“Prop: demand curve

El" c _'I" Q
® FromOtob = firm' sdesired demand

® FromOtoc' =inredlity, firm'sdemand changes due to response of other firms

Equilibrium condition:
= 1% condition: MR =MC
= 2" condition: Slope of MC > slope of MR
= 3 condition: Proportional demand curve and perceived demand curve should interest
each other.

Equilibrium in short-run:
In short-run, there are four cases of equilibrium of a firm under the monopolistic

competition.

i- P> ATC (super-normal prafit)

ii- P=ATC (normal profit)

iii- AVC<P<ATC (loss or partia loss of TFC)
iv- P=AVC (lossof TFC)
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v" Super-normal profit:

P>ATC
R
s MC
P ATC
C
N’ ARSE
R FProp: demand curve
0
Q, \
MR Q
v Normal profit:
P=ATC
4
{__1
P L
AR=PF
\ Prop: demand cuave
0 |
Q. Q
MR
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v Normal loss of TEC:

AVC<P<ATC
R M
{:’l
ATC
a AVC
P
|
\ AR=P
\-/K Prop: demand curve
0
Q, Q
LR
v Lossof TEC:

P=AVC

| :
vl Prop: demand cuave
3. \ )
MR
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Monopolistic Competition

Reasons of normal profit in long-run:

» Price war among existing firms

= Entry of new firms

So, in monopolistic competition firm always earn the normal profit

R
{'-1

P

LMC

LAC

\__4- AR=PF

E Prop: demand curve
|

QE\ Q
ME
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Theory of production

Production analysis:

Ultimate objective of the firm is to maximization of profit, in order to maximize profit there are

some constraints to follow

Objective of Firm b <l M 2XiMize Profit

Constraints

1- Technological constraints
2- Financial constraints

3- Market constraints

1- Technological constraints (T .C):

Those constraints which are related to the production possibility set or input requirement
set i.e. fixed coefficient technology. Technological barriers can be seen through production
function. “All those constraints which are liked with the production function are called T.C”.
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2- Financial constraints (F .C):

“All those constraints which are linked with the budget of the firm as cost of production
arecaledasF .C".

3 Market constraints (M .C):

“All those constraints which firm faced in getting/requiring input from the market and
when firm selling their products in the market” i.e. perfect competition “firm can’t change
the price to increase the profit. All those constraints on price and output are market
constraints. “Market constraints can be according to the market structures”.

P
= High Prices
= Low Quality
Pl

P, = Low Prices
= High Quality

Q Q Q

How weincor porate all three constraintsin the profit equation

Profit equation:
m=PQ—C

Xi =inputs (K, L)
W; = input prices

Example: If thereis perfect competition

Reflecting financial constraints
Reflecting Technological

Reflecting marketing constraints
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Examplel: Output constraints
Cost minimizing firm

Example2: Budget constraints
Revenue maximizing firm

Behavior wise we havethree Firms
1- Cost Minimizing firm

= When (Q) output is given:

Min: Cost
S.T: Output constraints
(ISO-Quant is given)

2- Revenue Maximizing firm

= When (C) cost isgiven:

Max: Revenue

S.T: Cost constraints
(Budget line is given)

3- Profit Maximizing firm

=>» When No restriction

Thereis no restriction on output and cost (unrestricted or free maximizing firm

Now we are going to discuss the constraintsin detail

Technological constraints

Production: “Creation of Utility”
To change the shape of any thing and which thing has ability to satisfy human utility, “To
transform an inferior goods to a superior one (its useful ness increases)”
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Production process:
It is one through which inputs are transformed into output/final good

Production Process — —) Final/Output

Classification of Inputs
Inputs are three types

i- Raw materials

These are inputs and which are transformed into output/fina goods (combine with
output and exhausted) i.e. Tree

ii- Energy resources

These were exhausted but do not combined in final goods/output i.e. dectricity, gas

iii- Factors of Production

These inputs neither exhausted nor combined with final goods/outputs i.e. machinery,
labor

Net output: Let there be any good “j” and apart of that used asinput just like agriculture seeds

Y}."i" "i" is the amount of "j" which used as or served as input to produce Y'"

Net out can be;
)]

(1) Positive (+) yW< y
(2) Negative (—) 1;'1:-" - %_'ic-;-
(3) Zero (0) y}‘ﬂ _ Y':

=> We would like to use such techniques through which we produce more output using

lesser inputs

Production Plan:
Itisaset of different net outputs (only a set of feasible net outputs)

Notation:
Y. > 0if "j" serves as output

bt
Il"l

= 0if "i" serves as input

Sa
I

0 if "j" serves neither output nor input
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5Mgood is
units of 15‘good units of 3¢ good neither output
are outputs are outputs nor input

4 units of 2 good 2 units of 4rt good
arei nputs arei nputs

Production Set

Input Requirement Set:
Combination of inputs which are required to get desired output

Examplel: For output 1 we have two options
Option 1: 5 units of 1¥ input and 10 units of 2" input
Option 2: 10 units of 1¥ input and 5 units of 2™ input (inputs are substitutes, this is valid)
V(1) [(5,10) (10,5)] — Input requirement set

Example 2: To produce 2 units of output we have;
Option 1: 4 units of 1¥ input and 8 units of 2" input
Option 2: 8 units of 1% input and 4 units of 2" input
Option 3: 6 units of 1% input and 6 units of 2™ input

Mixed technology:
(8,4) - 2units of output
(4, 8) > 2units of output
Or
(2,4) - 1 unit of output

=  Therefore we use mixed technology option to produce 2 units of output in option 3.
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Input 2
1
ot - — f
|
|
1
SEF——-----H2
I I
I |
0 1 1
3 10 Input 1

v(1)= [(E"r 10) I:lD,Ej]

v(100) = [(500,1000) (1000,500)]

Input 2
1
10 - — £
I 3
- - == _q
1
I
5 --—-,--I--|;|2
I I I
0 | 1 1
5 10 Input 1

V(E) = [(Er 4) (4r8) (Erﬁ)]
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Properties of Production Set:

1- Itisnon-empty with reference to production

2

Thereis no free disposal (inputs are essential)
3- Define upper limit (given technology, inputs are not available)
4- 1f we have use of excessive inputs (it is possible definitely not feasible)

Le “X” be input requirement set to produce “Y” of output and X’ > X then X’ can aso
produce “Y” level of output
X==>V (Y)
X' ===V (Y)if X’ >X
It is monotonicity (it means more inputs can be exhausted to produce the given level of output
5- At givenlevel of inputs less output can be produced

Similarly
fV (Y)==>X
ThenV (Y')==>X suchthat Y’ <Y
6- Production sets are convex

Convex set:
If A and B belongs to set K then K would be convex set if and only if linear combination
of “A” and “B” also belongsto set “K”
= If(A,B)€toK

Then [A (A)+(1-2) B)]€EK
Examplel: A={1,2,3......cccoiirrrn.n. 1000}
Let take 10 and 100 and make linear combination of both
Then A (10)+ (1—=2)(100)
Let A =0.50 then,
5+50=€A
IfA=0.50then 55€ A
A=0.10then91 € A
A =0.05 then 95.5 €A
=>» Therefore“A” isnot a convex set

Example 2: B = {x/x € Rational number V 0 < x <100}
= |tisconvex set because rational set has fractional values

Example3: C={x/x0<x <100V 100 < x < 1000}
= |f thereisbreak in rational numbersthen it is not convex set
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Strictly Concave
ﬂ\ Sictly Convex ﬁr
b T b \
\ a Weekly Convex Weekly Convex
{Omn the line)
a
\ )
b \r
N\ .

V(1) =[(5 10) (10,5)]

V (10) = [(50, 100) (100, 50)]
= All linear combinations of inputs to produce a given level of outputs (even in

fractions are possible)

Method # 1 | Method#2

1 1

1-» (10)
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Few concepts of describing technology:
= |SO-Quant’s:
It is the different combinations of inputs that produce a given level of output; the

| SO-quant gives al input bundles which produces given output level
= Technical Rate of Substitution:

= Elagticity of Substitution:

“The elasticity of substitution measures the relative responsiveness of the capital-labor
ratio to given proportional change in the marginal rate of technical substitution of capital for
labor”.

The formulafor elasticity of substitution (o) is;
_A(%/) amrTs

= e —

/,  MRTS
_A(K/) MRS
~ AMRTS K/,

=>» Above the formula can be made more meaning full, recall that the marginal rate of

technical substitution of capita for labor is the ratio of marginal product of labor to
that capital

Let w, r and P denote the prices of labor, capital and output respectively, rearranging the
VMP rule, we have, B
MRTS = 1B _ e _
’ C MPy  T/p r

Hence in equilibrium, the elasticity of substitution may be written as;
g = ﬁ{.[{}l‘]_‘j wj"lr]'
= — - =
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_ A atm
K er i
=>» In this form, the elasticity of substitution shows the proportionate change in the

capital-labor ratio induced by a given proportionate change in factor-price ratio

= Returnsto Scale:

“If we are using some inputs (X) to produce some output (Y) and we are deciding to
scale up/down all inputs by some amount (t > 0), what will happen to the level of output is as
returnsto scale”.

1- Constant Returnsto Scale:

“If we increase the inputs (X) by one unit and level of output will also be increased by
same amount then it is called as constant returnsto scal€’.
2- Increasing Returnsto Scale:

“If we increase the inputs (X) by one unit and level of production/output will also
increased by more than that amount, is called increasing returnsto scale”.
3- Decreasingreturnsto Scale:

“If we increase the inputs (X) by one unit and output/ level of production will increased
by less than that amount, is called as decreasing returnsto scale”.

= Elasticity of Scale:

What happened to output if we increase all inputs (X) by some small amount “t”, this

is given by;
df (tx)
dt
= Now we convert thisinto elasticity measure to find:
df (tx) t
dt  f(x)
=> Weevaluate thismeasure at t = 1 to see what the elasticity of scaleisat X;
(x) = df (tx) 1
R

The elasticity of scale [e(x)] measures “ the percentage increase in output due to a
percentage increase in scale (inputs)” .
— e(x) is greate, equal or less than 1

» Homogeneous and homothetic technologies:
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Production function
There are two broader groups of production functions

A- With respect to I nputs
i. Short-period Production functions*
ii. Long-period Production functions®
B- With respect to Technology
i- Flexible Production functions®

ii- Rigid Production functions®

There are some Production Functions:

1- Leontief Production Function/fixed coefficient production function (rigid)
2- Linear Production Function(rigid)

3- Cob-Douglas Production Function (rigid)

4- CES (Constant Elasticity of Substitution) Production Function

5- Transog Production Function (flexible)

1- If there is no limitation or availability restriction on inputs [ Y = f(L, K)]
2 If there is restriction over any input [f = I(L,.E'_-.]

3 - If we have flexibility to use whatever the technology mix or formula for inputs

4 If there is no flexibility to use whatever technology mix means there is rigidity in input usage
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v Leontief Production Function/fixed coefficient production function (rigid):

In this production function inputs are used in fixed proportion, we can not change the
proportion.
Mathematically:

Y = min[a,X,, a,X, ]

Production/output level

Example 1: Let
& =10 =125
X1=5 X2=6

Thereisinput constraint on X; input’s availability
Therefore X, =50, X, =75
aX1 < aX2
LY =aX; [2 units of X, are extra)
Y =50 (feasible)

Example 2: Let
=10 =125
X1=5 Xo=2
Thereisinput constraint on X, input’s availability
Therefore ayX; =50, X, =25
aX1 > aX2
LY = aX, [2.5 units of X, are extra]
Y =25 (feasible)

Example 3: Let
& =10 =125
X1=5 X2=4
Thereis no input constraint on input’s availability, means effective use of both inputs
Therefore ayX; =50, aX, =50
X1 = aX2
.. 'Y =50 (feasible)
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Graphically:
Example 1:

X: a = Efficient Point
b = Mot efficient point

Example 2:

X, a = Efficient Point
b = Mot efficient point

Example 3:

Leontief Technology

a = Efficient Point

/-

a

I
|
I
1
5 Xl

= Leontief feasible point isright angled 1S0-Quant (kinked 1SO-Quant), in 3" example;

Xy = ax X,
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aq X,

a X,

X, Leontief Technology
Right Angled ISCO-Quent

= Leontief technology is onein which inputs are used in fixed proportion in Leontief function

Propertiesof Leontief Production Function:

1- Itisconstant returnsto scale

2- It violates monotonicity in inputs (input increases then output increases), it conditionally
satisfy monotonicity in inputs(if one input increases with following proportion and
production will never increases)

3- Elasticity of Substitution iszero

Proportionate change in input ratio

a proportionate change in slope of 150 — Quant

Proportionate change in input ratio
J =

proportionate change in MRTS
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\.

= |tismeasure of degree of substitution between two inputs due to this aresult of changein
priceratio;

Proportionate change in Price ratio(=0)
g —

proportionate change in MRTS

= Perfectly complimentary inputs

v" Linear Production Function(rigid):
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—a, , —P
slope=—— aslike —
P a, B

= Perfect substitutes

» Elasticity of substitution isinfinity
Cob-Douglas Production Function:

Basic general form of cob-Douglas function s,
Q = A(L)Q(H)B a>0,[p>0

General form of n-term;

Q = A(X) 1 (X3) 2 (X3) 2 wov o e s e (X))

Original form of CobODouglas Function
Q = AL)*(K)'™“
Properties of Cob-Douglas Function:
1- Itisessential to use both inputs (no corner solution)
> partial elasticity of output with respect to labor:
aQ L
£ - ==
QL aL Q
Aswe know typical form of Cob-Douglas function;
Q = A(L)*(K)F

0Q

w—=A Lﬂ'—lKﬁ'
ar ¢
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= aLl 1 (AL*KF)

L 9Q  aQ
T aL L
Aswe know that
aQ L
‘a= 310
_aQ L
— 7 Q
€, — @
> Similarly, partial elasticity of output with respect to capital:
~9Q K
= 3K Q

Aswe havetypical form of Cob-Douglas function;

Q = A(L)*(K)F

d
. _Q — AﬁLa’Kﬁ—l

" 0K
= B(AL*KPYK 1
00 _ e
0K K
Aswe know that
Q0 K
€Qx — ﬁa
_BQ K

= %0
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EQI{ = B

_ Percentage change in Output

1% chnage in labor

_ Percentage change in Output

1% chnage in capital

=  Where (o + B) measuresthe returnsto scale

Let a=05
~oat+tp=1
B=05%

= if a +p = 1that indicates constant returnsto scale
= if a+p > 1that indicatesincreasing returnsto scale

= if a+p <1that indicates decreasing returnsto scale

Aswe know that
00 a@
— =—=> MP,
aL L L
aQ
“MP, =—
L L Q
=> AP, = —
L L

where MP, = a(%)

MPL =a'A.PL
_MPp,
_AFL
Similarly for capital;
aQ pQ
ﬁ_?-}MPH
BQ
MP, = —
S ¢
Q
—}APH—E
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where MP, =B(%)

MP;, = B - APy,
_ MPg
- AR
Aswe know that
AR In this case: One of theinputsis fixed
MR
AR
0
MR -
if MP, = AP,
thena=1
let a+p=1
MP, MP
L + K _ 1
AP, APy

2- The coefficient of inputs (o, B) are partial elasticities of output with respect to inputs
3- The sum of coefficients (o + ) is the measure of returnsto scale
4-  Any coefficient istheratio of its marginal and average products

> If itiscase of perfect competition, how wage rate is determined?

w = VMP,
w = (MF,)(Py)
As we know that
MP, = ﬂ
L
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v= (7)o
w+ L= (aQ)(F,)

w- L = Total Labor Cost
(PQ)Q = Total revenue

w-L
o=
(Py)@

3 Total Labor Cost

Total revenue
If there are two inputs then;

Total Cost = Total Labor Cost + Total Capital Cost

¢ = wl + r.K
= Limitation of Cob-Douglas function:

. w.L r.K
Ifﬂ"i"ﬂ = E T E
w.L+r.K
= 70
Total Cost
a+f =

Total Revenue
o Itisrigidity of Cob-Douglas production function that afirm always runs normal profit

5- Elasticity of Substitution isequal to unity (one).

Proof:
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