CB2400 Microeconomics

1. Fundamental Economic Issues

e Economics: the study of how human beings allocate scarce resources to satisfy their unlimited wants.

e Microeconomics: the study of how households (consumers) and firms (producers) make decisions and
how they interact in markets.

e Macroeconomics: the study of the economy as a whole, including topics such as inflation,
unemployment, and economic growth.

Choice, Opportunity Cost, and Sunk Cost

e Scarcity: the quantity of resources is insufficient to satisfy all human wants.
Choice: the act of choosing among alternatives. Scarcity forces us to make choices.
e Opportunity cost: the benefit of the best alternative foregone (not chosen).

e Sunk cost: a cost that has already been incurred and cannot be recovered.

Example: You paid $10 to see a movie, but you don't like it.

e Choices are: stay or leave. Leave is the best choice. However, you cannot see the unwatched part (=
benefit of stay = benefit of best alternative foregone), which is the opportunity cost.
e The $10is a sunk cost.

Production Possibilities Curve (PPC)

PPCis a C-K curve.
C = Consumption goods & services (e.g. food, clothing, entertainment, etc.)
K = Capital goods & services (e.g. factories, machines, roads, etc.)

PPC depicts all maximum combinations of C and K that can be produced with given resources and
technology.

e Points on the curve: efficient
e Points outside the curve: unattainable
e Points inside the curve: inefficient

.1 _ AK
Slope of PPC: k = Z&

The opportunity cost of producing one more unit of K'is % =k!
PPC is concave to the origin because of increasing opportunity cost. It grows steeply as we move from
left to right.
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USE PPC TO SHOW ..
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1. Technology progress: PPC shifts outward (&).
2. Input increase: PPC shifts outward ().

Economic System

K1@K2 K maximum

to produce one
more unit of K)

Question: What is
the “cost” of
Getting (K, - K,) ?

Answer: (C,- C,)

e Economic system: a set of institutions and mechanisms that resolve the what, how, and for whom

questions.

o What goods and services are produced?

o How to combine inputs to produce output?

o For whom to produce?

e Market economy: an economy in which individual consumers and producers coordinate production

and consumption decisions through market.

e Command economy: an economy in which the Central Planning Authority (CPA) determines the

allocation of resources.

Today, most countries are mixed economies.

Command economy - The Command Pyramid:
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DESCRIBE THE ORGANIZATION OF A
COMMAND ECONOMY
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Market economy:

e Goods and services market: Firms sell goods and services to households.
e Factor market: Households sell factors of production to firms.
e Resources = Factors = Labor + Capital + Land + Entrepreneurship

2. Demand and Supply

Demand

Demand: the maximum quantity of a good (or service) that consumers are willing and able to purchase at
various prices

Demand function: Q; = f(Px, Y2,Y3,-*)

e Q4 quantity demanded
e Px: price of the good
e Y: other factors

Demand curve is a relationship between quantity demanded )4 of a good and its price Px, with
Ceseteris Paribus assumption (= all other factors being constant).

Law of Demand: if the price of a good rises, the quantity demanded of the good falls, and vice versa. (i.e.
Demand curve is downward-sloping)

e This can be explained by the substitution effect and the income effect.

Demand Determinants

(1) Price of related goods

e When the price of a substitue good Y rises, the demand for good X rises (shifts right).
e When the price of a complement good Y rises, the demand for good X falls (shifts left).

(2) Income

e For a normal good X, when income rises, the demand for good X rises (shifts right).
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e For an inferior good X, when income rises, the demand for good X falls (shifts left).
(3) Expectation of future prices
If the price of good X is expected to rise in the future, the demand for good X rises today (shifts right).

More determinants: taste, population, etc.

Market Demand

The market demand curve is the horizontal summation of individual demand curves.
Qi=Qu+ Qa2+ -+ Quan

Remarks

Distinguish Demand function and Demand curve:

e Demand function can be represented by a 3D graph, with (Px, Y") on the plane and Q4 on the vertical
axis.
e Demand curve is a 2D graph, with Px on the vertical axis and Q4 on the horizontal axis.

Distinguish Movement along the demand curve and Shift in the demand curve:

e Movement is caused by change in the price of the good Py.
e Shift is caused by change in other factors Y.

Distinguish Change in demand and Change in quantity demanded:

e Change in demand results from a change in non-own-price determinants of demand. (results in a
shift in the demand curve)

e Change in quantity demanded results from a change in own price. (results in a movement along the
demand curve)

Supply

Supply: the maximum quantity of a good (or service) that producers are willing and able to offer for sale at
various prices.

supply function: Q, = f(Px, Y2, Y3, )

Supply curve is a relationship between quantity supplied @, of a good and its price Px, with Ceseteris
Paribus assumption.

Law of Supply: if the price of a good rises, the quantity supplied of the good rises, and vice versa. (i.e.
Supply curve is upward-sloping)

Supply Determinants

(1) Input prices

When the price of input rises, the supply of good X falls (shifts left).

(2) Technology

When technology progresses, the supply of good X rises (shifts right).

(3) Expectation of future prices

If the price of good X is expected to rise in the future, the supply of good X falls today (shifts left).

More determinants: number of firms, government policy, etc.
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Market Supply

The market supply curve is the horizontal summation of individual supply curves.
Qs =Qs+Qsu+ +Qu

Market Equilibrium

e Simple supply and demand model: An arrangement where SELLERS and BUYERS interact to determine
the PRICE and QUANTITY of goods and services.

e Equilibrium: a state that will continue indefinitely, if exogenous factors remain unchanged.

e Market equilibrium: the intersecting point of the market demand and supply curves.

Surplus and Shortage

SURPLUS, SHORTAGE, AND
ADJUSTMENT TO EQUILIBRIUM

P
Market
Qs > Qd S
T " Surplus -
f Excess Supply
E .I.b i agm -
Mg';'l'(étrl'#ge _’1 (T Qs = Qd Equilibrium
PLow === y&==== === Shortage -
Qd il Qs Du  Excess Demand
. Q
!
Equilibrium
Market Quantity
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Denote @Q* as the equilibrium quantity and P* as the equilibrium price.

e If P> P* @, > @4, which results in a surplus.
o If P < P* Qs < Qg which results in a shortage.

Price Controls

¢ Price ceiling: a maximum price set by the government, below the equilibrium price.

o Since P, < P*, Qs < Qg4, which results in a shortage.
o Example: rent control
¢ Price floor: a minimum price set by the government, above the equilibrium price.

o Since Py > P*, Qs > Qg which results in a surplus.
o Example: minimum wage

Examples
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Shifts of demand / supply curve

Q0 O Counterfeit product

S

D
Ethylene (Plastics)

0, 0 T nhetere

Example 1: Garlic

Since demand increases, the demand curve shifts right. P* 1, Q* 1.
Possible reasons: health benefits

Example 2: Counterfeit product

Since demand decreases, the demand curve shifts left. P* |, Q* |.
Possible reasons:

e Adrop in the price of complement goods (i.e. genuine products)
e Anincrease in residents' income (counterfeit products are inferior goods)

Example 3: Lobster
Since supply increases, the supply curve shifts right. P* |, Q* 1.
Possible reasons:

e The season of lobster catching
e The technology of lobster catching has improved

Example 4: Ethylene (Plastic)
Since supply decreases, the supply curve shifts left. P* 1, Q* |.
Possible reasons:

e The price of input (e.g. crude oil) has increased
e Government policy (e.g. environmental protection)

3. Elasticity

Basic supply and demand model emphasizes on qualitative (directional) relationships, namely the shift
and movement of the curves.

Elasticity measure the quantitative magnitude from a change in price or income.
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Elasticity of Demand

Price Elasticity of Demand

Given Q4 = f(Px,- - -), the price elasticity of demand (PED) is defined as:

Eo — % change in quantity demanded(Q;)  AQq/Qq
x % change in price(Pyx) ~ APx/Px

Based on the Law of Demand, the price elasticity of demand is always negative.
3 types of PED:

e Ep, > 1:elastic (the demand is sensitive to price changes)
e Ep, = 1:unitary elastic
e Ep, < l:inelastic (the demand is insensitive to price changes)

ANALYZE EFFECT OF PRICE CHANGE ON
A FIRM’S TOTAL REVENUE (TR=P*Q ) OF
(i) inelastic good and (ii) elastic good

P OoLD

@NEW

0 Q)LD Q\IEW

Vice Versa
Demand P P 1
- Inelastic < TR| TR
- Elastic < TRI TR
Judging from the demand curve:
Total revenue = Px X Q4 (TR=P x Q)
In the above example, revenue is divided into 3 rectangles:
e orange: revenue loss from the price decrease (P |)
e purple: revenue remains unchanged
e blue: revenue gain from the quantity increase (@ 1)
Elasticity Figure 2] P1
Inelastic Orange > Blue TR | TR?

Elastic Blue > Orange TR TR |
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Determinants of PED

(1) Necessary vs. luxury goods

e Necessity: inelastic
e Luxury: elastic

(2) Availability of substitutes

e No or few substitutes: inelastic
e Many substitutes: elastic

(3) Proportion of income spent on the good
e Small proportion: inelastic
e Large proportion: elastic

Perfectly Elastic and Inelastic Demand

e Perfectly elastic demand: Ep, = —o0

o The demand curve is horizontal.
o You either win the market by setting the lowest price, or lose the market by setting any higher
price.
e Perfectly inelastic demand: Ep, = 0

o The demand curve is vertical.
o The quantity demanded remains the same, regardless of the price.

Income Elasticity of Demand

Given Qq = f(Px,Y), where Y denotes income, the income elasticity of demand is defined as:

Ev — % change in quantity demanded(Qq4)  AQ4/Qq
Y= % change in income(Y") —AY)Y
3 types of Ey:

e Fy > 1:luxuries (elastic to income changes)
e 0 < Ey < 1: necessities (inelastic to income changes)
e Fy < 0:inferior goods (demand falls as income rises)

Cross-Price Elasticity of Demand

Given Q4 = f(Px, Py), where Py denotes the price of good Y, the cross-price elasticity of demand is
defined as:

E»o — % change in quantity demanded of good X(Qg4)  AQ4/Qq
Py = % change in price of good Y (Py) ~ APy/Py
2 types of Ep,:

e Ep, > 0: substitutes (the demand for good X rises as the price of good Y rises)
e Ep, < 0: complements (the demand for good X falls as the price of good Y rises)

Elasticity of Supply

Price elasticity of supply (PES) is defined as:

E % change in quantity supplied(Q,) _ AQ,/Q;
Px — % change in price(Px) ~ APx/Px

Based on the Law of Supply, the price elasticity of supply is always positive.
3 types of PES:

e Ep, > 1:elastic
e Ep, = 1: unitary elastic
e Ep, < l:inelastic
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Midpoint Formula

The above formulas are based on the initial and final values.

E— AQ/Q _ Q2-Q1 . a—ay

Aa/a Q1 oo

where o denotes the study variable (e.g. price, income, etc.).

If the initial states and final states are exchanged, the result is different (since only initial values are used to
compute relative changes).
Midpoint formula is used to solve this problem:

E = AQ/Q — Q2—Qy . Qy—ay
Aa/a (@1+Q2)/2 * (a1taz)/2

4. Theory of Consumer
Utility
Consumer Preferences: the ranking of all possible combinations of goods and services.

Assumptions:

e Completeness: all combinations are ranked.
e Transitivity: if A is preferred to B and B is preferred to C, then A is preferred to C.
e Non-satiation: more is preferred to less.

Utility: a numerical representation (quantification) of consumer preferences.
utility function: U = f(X, Xo, )

o U: utility
¢ X;: quantity of good/service i

Simple utility function: U = f(X;, X2) = X{ x XéH

It can be drawn in a (X, X32) plane, with U on the vertical axis. The shape is a sphere-like convex surface.

Indifference Curve
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NOW MOVE THE INDIFFERENCE CURVES ...
FROM 3-DIMENSIONAL SPACE TO 2-DIMENSIONAL PLANE ...
to get the 2-D diagram that you usually find in textbooks

Xa

Higher IC captures larger utility

An indifference curve (IC) + \_/ IC downward sloping

represents all combinations of
two goods along which a N IC do not cross
consumer is indifferent.
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Slicing the utility function at a certain height (level of U) yields an indifference curve.

Formally, an indifference curve (IC) is a curve that shows all combinations of goods and services that
yield the same level of utility.

Properties of IC:

e Higher IC s preferred to lower IC. (non-satiation)

o Therefore, IC with higher level of U is further from the origin.

IC is downward-sloping. (the more of one good, the less of the other)

IC is convex to the origin. (diminishing marginal rate of substitution)

IC do not intersect. (transitivity)

There is one IC for every combination. (completeness)

Budget Line

A budget line is a line that shows all combinations of goods and services that can be purchased with a
given income.

e Function: P; X X7 4+ P X X3 = B (B = budget)
e Intersects with z-axis at (B/ Py, 0) and with y-axis at (0, B/ P5)

Slope of budget line: k = —%.

Consumer Equilibrium
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Put Indifference Curve and Budget Line Together

Xe Consumer’s * *
L3 BudgetLine : FA Xa + Pg'Xg = B
PB
U,
U,
> XA
B
Py
20
When budget line Xy = P% — % x X7 is tangent to an indifference curve, the consumer is in

equilibrium, and maximizes utility.

The slope of the indifference curve is the marginal rate of substitution (MRS):

MRSx, = — ﬁﬁf (i.e. for 1 more unit of X, [M RS, | units of X are given up)
When MRS = slope of budget line, 2% = %, the utility is maximized.

Deriving Demand Curve using Indifference Curve Analysis:



Derive DEMAND CURVE using INDIFFERENCE-
CURVE ANALYSIS

X
B X A demand curve traces relationship
S between price and quantity demanded
: B B

Pa PuHigh =§2  P,Low =§1

A -
pAHigh= Tz ........... Demand| Curve Qd - XA =f(PA)
PALow= $1 . ................

Demand Curve
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Consider Good A and Good B. The price of A changes from $1 to $2.

The consumer will give up some units of A and buy more units of B. The demand curve is the locus of all
equilibrium points.

Therefore, the demand quantity of A decreases as the price of A increases.

MRS of A is the amount of B that the consumer is willing to give up for one more unit of A.

MRSy, = - 3%

Since, to gain 1 more unit of utility, the consumer can choose to have —— units of A or MIUB units of B,

. MU,
MU MU.

MRSy, = & = 204
MU,

The budget lineis P4 x X 4 + Pp x Xpg = I, with a slope of_%_

Therefore,

e When|MRSx,| = MUs %,the consumer is in equilibrium.

MUp
e When|MRSx,| > Ii—g,or ]VI[DAA > MP—gB

and the consumer will buy more A and less B.
e When ]MRSXA\ < 113—3, or JVIIDZA < A@ZB , the marginal utility per dollar of A is less than that of B, and
the consumer will buy less A and more B.

, the marginal utility per dollar of A is greater than that of B,

Total Utility
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Move the TOTAL UTILITY (TU) CURVE ...
FROM 3-DIMENSIONAL SPACE TO 2-DIMENSIONAL PLANE

U=TU

Total Utility (TU) Curve

Given that X is set at Xg',
TU = f(Xa, XB)|xg -xg1 =  (XA)

t Total Utility (TU) Curve

Additional LU SO
(marginal)

utility gets TU2 .................
smaller and

smaller as X, TU, [ :
increases from - :
1to2to3 : : : .
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Slicing the utility function at a certain quantity of X5 yields a total utility curve for X;.

Marginal utility (MU) is the change in total utility from consuming one more unit of a good.

_ AU _ ATU
MU = 3%, MUx, = 3%,

Diminishing marginal utility: as the quantity of a good consumed increases, the marginal utility of the
good decreases.

Properties of Utility Function:

e Total utility increases as the quantity of a good increases.
e Marginal utility decreases as the quantity of a good increases. (the curve is downward-sloping)

5. Theory of Producer

Production function: Q = f(L, K) is a relationship between

e inputs (factors of production) L (labor) and K (capital), and
e output @ of a firm.

Q = f(L,K) is a3D graph, with L and K on the plane and @ on the vertical axis.

Isoquant Curve
Slicing the production function at a certain level of () yields an isoquant curve.

An isoquant curve is a curve that shows all combinations of labor and capital that yield the same level of
output.
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Move ISOQUANT CURVES from
3-dimensional space to 2-dimensional plane ...

+ or LY

Isoquant downward sloping

Isoquants do not cross.

An isoquant represents all capital and
labor combinations among which a
same given output can be produced.

Properties of Isoquant Curve:

e Downward-sloping: the more of one input, the less of the other.
e Convex to the origin: diminishing marginal rate of technical substitution (MRTS).

Marginal rate of technical substitution (MRTS) is the rate at which L can be substituted for K, while
keeping output constant.

In other words, for each additional labor employed, MRTS is the amount of capital that can be saved.

AK
MRTS — — AL

Isocost Line

Isocost line is a line that shows all combinations of labor and capital that can be purchased with a given
cost.

e Functionnw x L+7rx K =TC
e Intersects with L-axis at (T'C'/w, 0) and with K-axis at (0, TC/r)
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Put isoquant curve and isocost line together ...
find the OPTIMAL INPUT CHOICE

KAA
- Isocost Line
r
TC, Total Cost Function
r

w'L + 'K = TC
Q,
0 TC, TC, > L
w w
Question : To produce output Q1, which point will you (as a firm) choose?
(a) Point A (b) Point B (c) PointC

When Isoquant curve is tangent to an isocost line, producer equilibrium and cost minimization are
achieved.

IMRTS| - 4% — »

Total Product Curve

Analysis of the two factors of production:

Short run Long run
Labor Variable Variable
Capital Fixed Variable

Therefore, to derive the total product curve for short-run decisions, we fix the capital and vary the labor.
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CUT Q = f (L, K) VERTICALLY ...
TO GET TOTAL PRODUCT CURVE ...

To get Total Product (TP) Curve:
Q=f(L,K,)=f(L)

Q=Total Output

Q= Total Output=
Total Product (TP)

Q‘ From 3-Dimensional Space |

to 2-Dimensional Plane | [y :

Slicing the production function at a certain level of K yields a total product curve for L, TP = f(L)

ATP

Differentiating the total product curve yields the marginal product (MP) curve, M P = 57

. . _ TP
Average product (AP) is the total product per unit of labor, AP = 5

Law of Diminishing Returns

Derive MARGINAL PRODUCT (MP) from TOTAL PRODUCT (TP)

TP
A TP Curve
TF\E_@AL ................................. o - 40 . . »
. M P;S =18 (addition of the 34 worker brings an additional
TP,=46 output of 18 = 64 - 46)
MP1_2 - 26 (addition of the 2" worker brings an additional
output of 26 = 46 - 20)
- MP,_, = 20 , .
s i . As an increasing
quantity of a
m, =42 o 1 2 3 L (No. of workers) variable factor (L)

MP . :
- Law of Diminishing Returns | is added to a fixed

|a:>_or=add(ijtional:utput Increasing Diminishing factor (K), the MP
I [ Sees ) Returns  Returns (Marginal Product)
employing one more -

unit of labor D froeeeemesy MP1_2= 26 of the Variab'e

ar, =2 Vpa LN P MPo=20 | factor (L) wil
- average product of i i . Curve |IP. .- 18 eventua"y fall.
Iabor:amount of output v v R 23— ¥

::::: :)sf ‘I)argg:lced per 0 1 2 3 L (No. of workers)
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When K is fixed, the marginal product of L changes as L increases:


af://n458

¢ Increasing marginal returns: When L is small, the marginal product of L increases.
e Decreasing marginal returns: When L exceeds a threshold, the marginal product of L decreases.
e The MP-L curve and AP-L curve are both inverted U-shaped.

MP and AP are related:

e When MP > AP, AP is increasing.
e When MP < AP, AP is decreasing.
e When MP = AP, AP is at its maximum.

MP starts to decrease before AP reaches its maximum.

6. Theory of Cost
Types of Costs

e Short-run costs: at least one factor (usually K) is fixed.

o Total cost (TC) = FC + VC

o Fixed cost (FC): cost of fixed inputs (capital)

o Variable cost (VC): cost of variable inputs (labor)
o Average total cost (ATC) = AFC + AVC

o Average fixed cost (AFC) = FC/Q

o Average variable cost (AVC)=VC/Q

o Marginal cost (MC) = AA—%C

e Long-run costs: all factors are variable.
o Long-run total cost (LTC)

o Long-run average cost (LAC)=LTC/Q

o Long-run marginal cost (LMC) = —Aﬁgc

Long-run Costs

In the context of long-run costs, suppose a firm increases all inputs by @ times:

o if output increases by more than x times, the production exhibits increasing returns to scale.
e if output increases by exactly x times, the production exhibits constant returns to scale.
e if output increases by less than x times, the production exhibits decreasing returns to scale.
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Answers to Questions (a) & (b):

Cost ($) Changein .. Change in ...
t pro‘.“.jc?r to scale Quantities of Quantity of
equilibrium ALL inputs(L,K) Output (Q)
A AtoB Increasing Double More than
1.0 (------ ' Double
' BtoC constant Double Double
; LAC
0.8 |- ;PA...._ ... . CtoD _ pecreasing Pouple | = g%%%hr:ﬂ .......... !
i )
e — : i
| Question (a) | Question (b)
. ???returns | {222 returns |
| toscale 5 ‘toscale |
20 80 160 206 Q
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e Drawing the LTC curve: () on x-axis, LT'C' on y-axis.

e Deriving the LAC curve: LAC =

LTC
0 -

o LACis U-shaped, decreasing at first and then increasing.

e Deriving the LMC curve: LMC =

AQ

ALTC

o LMCis U-shaped, decreasing at first and then increasing.
o LMC intersects the LAC at its minimum point. i.e. LMC starts increasing before LAC starts

increasing.



Derive Long-run Marginal Cost (LMC) from LTC
TC

A

LTC
Long-run Marginal Cost (LMC)

is the change in long-run total
cost (LTC) as one more unit of
output (Q) is produced

A LTC
i e HIC="Ra

Exercise: Use the numbers
in the LTC and Q columns in
the previous table, compute
the LMC, and then draw the
LMC in the diagram

Short-run Costs

All costs functions are C' = f(Q) with other factors being constant.

To fix Kat K, ...
Cut the production surface at K, to get the TOTAL PRODUCT (TP) CURVE

Q
TP Curve
A n“:L;:
K - * e ~ L
16 AT >
K1
0
Move TP Curve
from 3-D to 2-D
Fix Kat K; cut
production surface (hill) \
at K, to get TP Curve Q P
Curve
Q=200 Fixing capital at K1 for K,
makes TP rely on the —>
variable labor ONLY
i . L
12 4 8 16 L 17

Deriving the VC curve:

e Usea3DQ = f(L, K) graph.
e Cutthe graph at a certain (constant) level of K, which produces a 2D @ = f(L) graph.
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o After that, use 7K + wL = C to calculate C based on L, which yields the VC curve.

DERIVE TOTAL VARIABLE COST (TVC) CURVE FROM
TOTAL PRODUCT (TP) CURVE ...
Suppose the producer decides to produce Q3 ...

Q
TVC (= w’L) Q TP Curve
Curve = N |7* s/ for K,
: :
| |
: Q; :
] g mmmm s ——— I
1 [
| 1 1|
| 1 1 |
| 1 1 |
1 1 P!
1 1 1 |
1 1
w* L(Total Labour Cost )I J : : . L
t t :
(Quantity
= TVC 3 workers (L) * wage per worker (w) 3 workers of labour
employed)
= Total (Since To produce Qj, the producer
Xz':'b'e :::%Iies - employs L = 3 workers, and
input) - pays them 3 * w (w is wage per worker) 04

Deriving all other curves:

e FC: afixed line

o AFC:AFC = %C -> decreasing

e AVC: AVC = VTC -> U-shaped

o TC:TC = FC + VC -> shape of VC but offset by FC

o ATC. ATC = % -> U-shaped

e MCMC = AATQC -> U-shaped

o MC intersects AVC at its minimum point



Now continue to DRAW other SHORT-RUN COST CURVES
( WHEN AT LEAST ONE INPUT IS FIXED)

| Total Cost Curves

rK($)

A

Total
Fixed
Cost i} rrcarki
-
Q
w*L ($)
1 TVC = wL
Total
Variable
Cost
Q
®) TC= TFC+ TVC
Total
Cost
r*Ki
Q

Marginal Cost (MC) — Additional cost incurred as one more unit of a good is produced

_ ve _
AVC = T =

wh _ w _ _w
Q — 2 — Ap

Average Cost Curves |

Average
Fixed
Cost

Average
Variable
Cost

Average
Total
Cost

Cost ($)
arc=TFC / Q
S ———L 0]
Cost ($)
4 why AVC curve U shape?
See next slide ...
ac-TVC/Q
N
Q
Cost ($)
A MC =ATc/AQ
arc=TC/Q
L > Q

Remember that APy, (average product of labor) has an inverted U-shape.

MC = ATC _

AVC wAL

AQ

J— w
= = 35 =
AQ AQ AL

_w_
MPrp,

M Py, (marginal product of labor) has an inverted U-shape.

Connection between Short-run and Long-run Costs
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In the long run, all costs are variable. Therefore, the long-run cost curve is the envelope of all short-run cost

curves.

Denote short run ATC at a fixed capital K; as AT'C;. The long-run ATC is the lowest point of all AT'C};.


af://n566

First show you the RELATIONSHIP BETWEEN
LONG-RUN COST CURVES & SHORT-RUN COST CURVES

With many possible plant sizes (corresponding
Cost ($) to different capital amounts, K,, K,, K3, ... ), the
LAC envelops the short-run ATCs (ATC,, ATC,,
ATC,, ...)

A

LAC

ATC, (K=K,) ATC, (K=K,)

ATC, (K=K,)

Key insight: variable capital in the long run allows
flexibility to achieve lower cost relative to short run.

. Q
We now explain this relationship as follows ...

33

When capital K increases, SRTC shifts UP and RIGHT.
Further, LTC envelops all SRTC curves, and is tangent to the lowest point of all SRTC curves.

e Economies of scale: when output increases, the long-run average cost decreases.
e Constant economies of scale: when output increases, the long-run average cost remains constant.
¢ Diseconomies of scale: when output increases, the long-run average cost increases.

Compare with increasing, constant, and decreasing returns to scale, which focus on the input-output
relationship.

In the range of Economies of scale, the slope of the LRAC curve is negative. Further, since the ATC curve is
tangent to the LRAC curve, the slope of the ATC curve is also negative.



Long-run & Short-run Cost Curves, and their Relationships ... A Summary Diagram

Long-run Cost Curves Short-run Cost Curves Long-run & Short-run
(when all inputs are variable) (when at least one input is fixed) Cost Curves (together)
$ Total Cost Average Cost $
LTC Curves Curves 4
SRTC,
r'K ($) Cost ($)
4 4 SRTGC,| [LTC
envelops
Total Average SRTC, all
Fixed Fixed / SRTCs
Cost y TFC Cost AFC i
—— Q L a : E
w'L () Cost ($) ! Lo
0 t ve 4 0 : ] L, Q
$ $ L
+ Total Average 4 i : E
Variable Variable Ave i i i
Cost Cost \/ i E !
Q L ,aQ : AV
K+ w'L ($ Cost ($ i
rK+wil($) rc 03“( ) . ' +Lac
E ' envelops
Total Average : : all
Cost Total ATC=TC/Q ' i SRATCs
Cost ] ] E
0 Q ——Q g : i L, Q
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Detailed explanation:
Now we only consider the first two SRTC curves SRT'C'y and SRT'C5. (SRTC = SRTFC + SRTVC)
When capital increases from K to Ko,

e the fixed cost increases from r K to r K5, Therefore, SRTFC shifts UP.
e the same number of workers can produce more output, Therefore, SRTVC shifts RIGHT.

o When you rotates the SRTP curve to obtain the SRTVC curve, the curve shifts RIGHT.



Recall ...

Rotate the TP-TVC diagram (left diagram) clockwise by 90 degrees (becomes right diagram)
When TVC curve shifts UP (in left diagram), TVC curve shifts RIGHT (in right diagram)

= rgd
5
TvC TP Curve 3 .
Curve for K, 35
for K, Qa 2 7 a2
wve * » 0 [ 3
Curve W= -~ ---7-""-- --7"  Curve . i
for K, ! Q, i for K, : !
LU W W S - 7 : 1
- g — ———o
1 | 11 1 o :
1! [ 1w .
1 | 11 1
1! (B 1 :
1 ! 11 .
TVC — — L N ! g
____________ = F 2
g 3
r ol
44

7. Perfect Competition

Characteristics of Perfect Competition

e Many buyers and sellers: no single buyer or seller can influence the market price.

¢ Free entry and exit: firms can enter or exit the market without restriction.

e Homogeneous goods/services: products are identical.

e Perfect information: buyers and sellers have perfect information about the market.

Three Demand Curves

¢ Individual demand curve: the price-quantity relationship for an individual customer.

e Market demand curve: horizontal summation of all individual demand curves.

e Demand curve facing a perfectly-competitive firm: the price-quantity relationship for a specific firm.
The curve is horizontal; price elasticity of demand is negative infinity.
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SUMMARIZE (and DISTINGUISH) THREE
DIFFERENT DEMAND CURVES

Consumer 1 Consumer g Market Firm 1 Firm h
P

L 1 : L Q
Q°'hg 10 11 12 Q,

D, (or D,, ..., or D,) Individual Demand Curve:

Relationship of Price and Quantity of an INDIVIDUAL consumer (in a market) of a
good/service

Dy, Market Demand Curve:

Relationship of Price and Quantity of ALL consumers (in a market) for a
good/service

Dpc Demand Curve Facing a Perfectly-Competitive Firm:

Relationship of Price and Quantity of ALL consumers (in a market) for a
SPECIFIC firm’s (say Firm 1’s) good/service

Revenue and Profit

Horizontal summation of all individual demand curves yields the market demand curve.
i.e. with a given price, the market demand is the sum of all individual demands.

e Total revenue (TR)= P x @)

e Marginal revenue (MR) = AA—%Q

e Total profit (mor TP) =TR-TC
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Draw the Profit Function

P1 MC, Additional Cost
g incurred in producing
Marglnal approach one more unit of output
MC = MR at Q* P, ‘ P,_MR, Additional Revenue
_/ obtained by producing/selling
0 a one more unit of output
Firm increasesQ —--— - —--—- > Q* <—--—<'- ------ Firm decreases Q
MC < MR . T MC > MR
TR 4 : TR=P1*Q
Total approach
Profit (TR - TC) is .
maximized at Q* Profit=TR-TC
0 , :
i Q
7T T ’
Profit (TR - TC) is positive profit| | tR-Tc  Profit function
maximized at Q* 0« Q
Negative profit -
Total profit is maximized when MR = MC.
TR =P,* Q* minus TC = ATC * Q*
TO GET PROF'T I[I=PQ -TC(Q")
P Firm1 ,MC =0 (R-TC(Q")/Q")
4 -— 0@ =0 (P -ATC
Case 1 / ATC (see next slide) o H )
\ P,.MR estion ...
(Low ATC) | =
; hat is the sign of
; X the profit in case 1,
0 - > case 2, and case 3
i MC, atc ?
Case2 |
. P1-MR, Answer (a) :
(High ATC) | i
g Case 1 : Profit is positive;
: Case 2 : Profit is negative;
: > Case 3 : Profit is zero.
0 Q*
MC
P 1 ATC Answer (b) :
Case 3 N ®)
\ / Case 1 : Profit is negative;
; P,_MR, Case 2 : Profit is positive;
Case 3 : Profit is zero.
0 7 >
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Since TP=TR-TC = (P — ATC) x @, TP is positive when P > ATC, zero when P = ATC, and negative
when P < ATC.



Normal and Economic Profit

¢ Normal profit: the minimum profit required to keep a firm in the market.
o Economic profit: the profit above normal profit. 7 = TR — T'C

Normal profit is the opportunity cost of the firm's resources.

i.e. what money the entrepreneur could have earned if he/she had chosen the next best alternative instead
of running the business.

Total cost = explicit cost (wages, interest, rent, etc.) + implicit cost (opportunity cost)

TO SUMMARIZE ...
DERIVE SHORT-RUN SUPPLY CURVE OF A PERFECTLY-COMPETITIVE FIRM

Derive short-run

supply curve (S) of Question: When P is “?”, firm 1 will supply “?”
firm 1
P P MC  atc
A A
] TFC
P, . P, , P, = MR,
e TC — | TR
; TVC
< ; = @
P & : P Qn}lc
A A ATc TFC
P e | s et | S
p1 A P 5 P,= MR TC > TR
2 2 WAVC ao TVC
50 »Q (; » Q
Y isthatpartof P 2 MC ATC
i MC curve which 4 TFC
P, lies above the  |-------- .
minimum of D ey [ B S S0
P, AVC curve (i.e. : AVC TC TVC
shutdown point) -—
Puin Puin . Pyin= MRyn S TR
G Q; G - a; -
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e WhenTR > TFC + TVC, the firm is making economic profit.

e WhenTVC < TR < TFC + TVC, the firm is making negative economic profit but positive normal
profit.

e When TR < TV C, the firm is making negative economic profit and negative normal profit.

Shutdown point: the pointwhere TR = TV C.If TR < TV C, the firm should shut down.

Expansion point: the point where TR = T'C. If TR > T'C, the firm should expand. This will increase 7
but normal profit remains the same.

Long-run equilibrium: the company makes zero economic profit in the long run. New companies will
enter the market until the economic profit becomes zero.

Surplus

e Consumer Surplus = the Maximum amount willing to pay - Amount actually paid for each unit.

e Consumer Surplus is the net benefit of consuming a good.

e P = M B is the marginal benefit of consuming one more unit, and is equal to the maximum amount
willing to pay.

e Producer Surplus = the Amount actually received - Minimum amount willing to accept for each
unit.

e P = MC(C'is the marginal cost of producing one more unit, and is equal to the minimum amount
willing to accept.
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8. Perfect Competition & Allocative Efficiency

Allocative Efficiency

e Formally, allocative efficiency is achieved when the value that consumers place on a good (marginal
benefit) is equal to the cost of resources used up in production (marginal cost).

e When M B = MC, the market is allocatively efficient. Denote the quantity as Q*.

o If Q@ < QF, the value for buyers is greater than the cost for sellers, so the sellers will expand output.

o If @ > Q7 the value for buyers is less than the cost for sellers, so the sellers will reduce output.

Look at the perfectly-competitive market:
“Allocative Efficiency” is achieved when MB = MC

Pri .
rice MC of production =

Market Supply (Sy,)
=MC, + ...+ MC,

Y MB of consumption=

T Market Demand (D,,)

]|

1 to

:: : 1 buvers e

: uantit
0 Q' Q,.=qf @ Y
Value to buyers is greater than Value to t;luyers L lesis L
cost to sellers

cost to sellers Expand output Reduce output

Society's Welfare

e Society's Welfare = Consumer Surplus + Producer Surplus
e Society's Welfare is maximized when the market is allocatively efficient.

Market Failure and Deadweight Loss

e Market failure: when the market produces more or less than the allocatively efficient quantity.
o Deadweight social loss: the loss of society's welfare due to market failure.
e DWL = theoretical maximum welfare - actual welfare
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Calculate Deadweight Loss

Deadweight Social Loss is defined as
the NET LOSS of total surplus (that is,
sum of producer & consumer surplus)
from underproduction (producing below
Qg) or overproduction (producing above
Qe )

In this case of underproduction,
Deadweight Social Loss

o .
- = | = Total Surplus at P, (producing below
Qe
—_— Qg) — Total Surplus at perfectly-
B el competitive equilibrium (producing at Qg )
Perfectly-competitive Equilibrium With Price P Change
Surpluses Column (A) Column (B) = Column (B) — Column (A)
Consumer Surplus A+B+C A —(B+ C)
Producer Surplus D+E+F B+D+E B-F /
Total Surplus A+B+C+D+E+F A+B+D+E —(C+F)
(Maximized under perfect competition)
Deadweight Loss — C+F
Deadweight Loss = Total Surplus in column (A) — Total Surplus in Column (B) 35

9. Monopoly

Characteristics of Monopoly

Single seller
restricted entry: barriers to entry prevent new firms from entering the market.

e Unique product: no close substitutes
e Imperfect information: buyers and sellers do not have perfect information.

Barriers to entry:

e Legal barriers to entry: government gives a monopoly legal right (e.g. license, patent, copyright) to sell

a product.

o e.g. MTR. No other companies are allowed to operate railway services in Hong Kong (after the
merger of KCR and MTR).
¢ Input/Resource Ownership Barriers: the monopoly owns (or monopolizes) scarce resources.

e Cost Barriers: the monopoly has cost advantages over potential competitors.

o Therefore, the monopoly can supply the whole market at a lower cost than multiple firms.
o Natural monopolies: industries with high fixed costs and low marginal costs.

Market Power

Assumption: one firm takes over all firms in a perfectly competitive market, and becomes a monopoly.
Therefore, the demand curve does not change.

The demand curve of a monopoly is the market demand curve which is downward-sloping. This means
the monopoly has control over the price.

Market power: the ability of a firm to raise its price without losing all its customers.

e A perfectly competitive firm is a price taker. It has no market power.
e Amonopoly is a price maker. It has market power.

Marginal revenue and demand curve:
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e For a monopoly, MR < P. The MR curve is below the demand curve.

e This is because the monopoly has to lower the price to sell more units.

e e.g. thefirst product is sold at 90. To sell the second product, the price has to be lowered to 80. The
price of the first product is also lowered to 80. Therefore, MR = 70 while P = 80, so MR < P.

e For competitive firms, MR = P. Marginal revenue does not change with quantity, and is equal to the
market price.

Monopoly Equilibrium

Compare Monopoly & Perfect Competition - A Summary

Monopoly (i) charges high price & (ii) produces less output

Monopoly
Consumer 1 Consumer g
P 1 lVICMonopon
"
M. Use Syas
_________________________________________________ \\ MC
\ Monopoly
\
Q | Dy = DMONO&V
A QPC\ \
QMv.mc' \\
MR Monopoly
\
Perfect \
Competition B
Consumer 1 Consumer g \ Firm 1 Firm h
P P P Sm=MC;+MCp+ ...\ pc, P mC,

Q Q,

QP‘D| QP‘Dg 4 o :
;Q”‘ = QPC(Perfect Competition)
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The monopoly maximizes profit when MR = MC.

Since there are only 1 firm in the market, the monopoly will choose the quantity where MR = MC, and set
the price based on the demand curve.

Therefore,

e P,on0o > Ppc (monopoly charges a higher price)
o Qmono < @Qpc (monopoly produces less quantity)
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CALCULATE ECONOMIC PROFIT OF A MONOPOLY ...
TR minus TC to get ECONOMIC PROFIT

Case 1 MCono

ATC (low)

PMONO ==
(ATCislow) [N

Case 1 : Profit is positive

Case 2
P
(ATC is high)

Case 2 : Profit is negative

Case 3 : Profit is zero
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Economic profit of a monopoly:
(Recall: economic profit = TR - TC)

Determinants of Market Power of Monopoly:

p-MC _ 1
P - €
%changeinQ)

where € is the price elasticity of demand. (€ = change n P

A monopolist market is protected by no new entrants. But the market power is limited by the elasticity of

demand e.
Explanation of this formula:

e TR = P x @ (total revenue = price x quantity)
e ATR = PAQ + QAP(

TRy = PyQo, TRy = P1Q1, TR, — TRy = P1Q1 — PyQo = Py(Q1 — Qo) + Qo(P1 —
)

« &E_pP1Q4i5 P+Q><MR—P(1+AQ—Q%)ZP(1 1) (uR - 478

e In monopoly, MR MC so P(1+ ) MC

o Therefore £ IJJWC = —?

Consumer Surplus and Producer Surplus

Producer surplus is the area between the supply curve Q = f(P) and the price line P.

By) =

PyAQ + Qo
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FIND OUT CONSUMER SURPLUS AND PRODUCER
SURPLUS IN MONOPOLY

Consumer 1 Consumer g Market Firm 1 Firm h

P P P MC Monopoly = Sy= MC, + ... + MC,,
Consumer
Surplus

MC,

Po=P, YA PP, / P MR / P,=MR

Dy D Monopoly

QP1 / ,\ \ @ Qh
e / Qmono

Q Q
Producer Qpc. MRyonoroLy
Surplus
9

PUTTING TOGETHER
PERFECT COMPETITION & MONOPOLY ...

Perfect Competition | Versus Monopoly
A Market P Market
- S Consumer -
Consumer M Surplus Deadweight
Surplus P [ Social Loss
Monopoly Sy= MC Monopoly
PP.C. “““““““““““ ' I:Perfect Competition| "~
é I:)M = D Monopoly
/ E DM /
Producer Q " Q Q > Q
Perfect Competition (P.C.) Producer QMonopol PerfeEt ?ompetltlon (P.C. )
Surplus (Efficient quantity) Surplus cient quantity)
Monopoly
10

Compared to perfect competition, monopoly results in a transfer of surplus from consumers to
producers.

e Consumer surplus decreases.
e Producer surplus increases.
e Total social welfare decreases. Deadweight social loss is created.



Deadweight social loss is the loss of total social welfare (consumer surplus + producer surplus) due to

overproduction or underproduction.

Allocative efficiency is achieved when M B = MC' In monopoly, MB > MR = MC, so the market is

not allocatively efficient.

Price Discrimination

¢ Price discrimination: charging different prices to different customers for the same product, so that

the firm can capture more consumer surplus. (maximize profit)

o Perfect price discrimination: charging each customer the maximum price they are willing to pay.

o Consumer surplus =0, producer surplus = total revenue - total cost, deadweight loss =0
e Imperfect price discrimination: charging different prices to different groups of customers.

o e.g. student discount, senior discount, etc.

Summarize ... Monopoly uses perfect/imperfect price
discrimination to capture consumer surplus

>¢ Does 4
ot Monopoly [ \Uses
use
Price Discrimination PERFECT Price Discrimination
Consumer P Market P M
Surplus SM=MCMontJ|:mly

Puono

PP.C.

/S

DM=DMonopon

A Deadweight sM=McMonopon
i Social Loss,
s % Ppc.

Deadweight _
ocial Loss =

R D,,=D,

. > . . Me—llogepol

Psroducer Qmouo\ Qpc. Q Producer Qmom)\ Qpc. d
urplus MR Surplus MR
MONO MONO
Does
> ot 7] Monopoly [\ Uses ~
use

Price Discrimination

IMPERFECT Price Discrimination

Consumer P Market P Market
Deadweight =
el ST P2mono [ Su=MCutonopaly
B S -MC MONO fasaatinec
P M=
PC. Pec.
E i DM=DMgﬂopon / Dy=Dy, poly
aIocucey QMONO\ Qpc. Q Producer Qpc.  Producer
Surplus MRyono Surplus Surplus .
10. Monopolistic Competition
Perfect Competition Monopoly Monopolistic Competition
Number of firms Many One Many
Entry and exit Free Restricted Free
Homogeneous Unique Differentiated

Goods

perfect substitutes no close substitutes

close substitutes

Monopolistic competition is a market structure with many firms selling products that are similar but not

identical.
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Marginal Revenue and Demand Curve

Recall:

¢ In perfect competition, selling more units does not change the price. Therefore, MR = P (horizontal line).
e |In monopoly, selling more units lowers the price. Therefore, MR < P (downward-sloping line) and MR <
MB.

In monopolistic competition, the demand curve is downward-sloping, but not as steep as a monopoly.

Each company has some market power, but the demand curve is more elastic than a monopoly. If the
company increases the price by a little, it will not lose all its customers like in a perfect competition.

Short-run Profit Maximization

EQUATE MC TO MR TO GET THE MONOPOLISTICALLY-
COMPETITIVE FIRM’S PROFIT-MAXIMIZING
PRICE AND OUTPUT

Monopolistic

g Consumers Competition h Firms
A A
Vs ~~ — -~
Consumer1 " Consumer g Market Firm1 Firm h
P
P P S P MC+ P MCh
\ M
D, Dg ><D D, Dy,
M
Q Q Q Q Q
MR1 — MC1 MR1 MRh=MCn MRh

TO CALCULATE THE FIRM’S ECONOMIC PROFIT, you need to first identify the
ATC CURVE OF THE MONOPOLISTICALLY-COMPETITIVE FIRM
(FROM THE SHORT-RUN COST CURVES DIAGRAM (SEE NEXT SLIDE)) ... 14

When MR = MC, the company maximizes profit. (This is the same as monopoly, and inherent in all market

structures.)

Short-run economic profitt m = TR — TC
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CALCULATE ECONOMIC PROFIT OF THE MONOPOLISTICALLY-
COMPETITIVE FIRM ...
TR minus TC to get ECONOMIC PROFIT

Monopolistic
g Consumers Competition h Firms
A A
Ve ~ — ~
Consumer1 Consumer g Market Firm 1 e Firm h

P P P c

MC1 P MCh
Sm
\ ATC1 \ ATCh
D, D, 5 D, D,
M
Q Q Q Q Q
MRh = MCh * MRh

In Short-Run ... wri-mci MR

Economic Profit= TR -TC

17
Long-run Equilibrium

ZOOM IN FIRM 1 ... THE FIRM’S P & Q DIAGRAM ...
WHEN NEW FIRMS ENTER, EXISTING FIRM’S DEMAND CURVE
SHIFTS LEFTWARD ... MR CURVE SHIFTS LEFTWARD ...

P MCi

Original
Economic
Profit

D1 (Before entry of new firms)

D’1 (After entry of new firms)

Q

Economic Profit

MR’ drops to zero ...

Like in perfect competition, if a market is making positive economic profit, new firms will enter the market,
till the economic profit becomes zero.

Different from perfect competition is that in monopolistic competition, new entrants will reduce the
demand for existing firms (they attract some customers away). Therefore, the demand curve shifts left, and

the economic profit decreases.
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When demand curve intersects with ATC (P = AT'C), the company is making zero economic profit.

EXPLAIN WHY MONOPOLISTIC COMPETITION IS A BLEND OF COMPETITION & MONOPOLY ...
(Recall Perfect Competition) LOOK AT PERFECT COMPETITION ... IN THE LONG RUN

pg Market S, P ($) " Firm 1 (Old)

b ATC, (K=K,)
Pif------- P, / P, =MR,
Short Run
Dwm
> Q > Q Long Run
P(3) e Firm 1 (OId) e .
y LAC ‘g ew firms enter...
Perfect.ly. = I ‘k{:‘ «® %1) ATC, (K=K, / fEI:'(I!:::)g(F()::‘ICg economic profit
competitive P, — j 4 Pi= el o decreases... when
market MR pt economic profit
increases disappears (at P,), entry
Market \___of new firms stops /
Market , Q ~
P®) Su' Firm 1 (0ld) - P®) " New Firm h+1 -
G2 t \ AT, (K=Ky) 4\
S \ i | , Pi=MR1 P, MR1
Lo Pl = . = _P2=MR2 Pl __ s =_ P2=MR:
E : i [ ] aEn
>0 o0 - a
After entry of new firmsg, = S 2
and expansion of existin s ex . H H
b S, shifts rightw:rd Old/Existing Firms 1, 2, ... ,h Economic profit

disappears o7

Recall in perfect competition, when the company is making positive economic profit, new firms will enter
the market, and the economic profit will decrease.

This is because, consider the market equilibrium demand = supply M B = M C = P.When new firms
enter, market supply M C will shift right, which intersects demand M B at a lower price and higher
quantity. Therefore all firms will make less and less profit.

Comparatively, in monopolistic competition, new firms makes existing companies' individual demand
M B shift left.

Perfect Comp vs. Monopoly vs. Mono Comp

e In short-run, Mono Comp shares the market power of monopoly.
e Inlong-run, Mono Comp shares the zero economic profit of perfect competition.
Recall the determinants of market power of monopoly:

P—MC __ 1

P €

In Mono Comp, € < —1, i.e. the demand curve is highly elastic, because it is also elastic to the price
changes of other firms.

e A Mono Comp is closer to perfect competition than monopoly.
e A Mono Comp is allocatively inefficient because M B > MC. DWL created due to underproduction.
However, this is offset by the product differentiation.

11. Oligopoly

Perfect Comp Monopoly = Mono Comp Oligopoly
Number of firms ~ Many One Many Few

Entry and exit Free Restricted Free Restricted
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Goods ﬂ%‘Fﬁ%‘igte%%’J‘d% U'rﬁ’.888°'y Mﬁg?eﬁ?lg%gd gﬁwocf)g%weous or differentiated

Market power None High Some High

Cartel

IDENTIFY THE KEY CHARACTERISTIC OF OLIGOPOLY ... IT IS
INTERDEPENDENCE AMONG A FEW FIRMS

g Consumers h = SMALL (FEW) No. of firms
A
Consumer 1 Consumer g Market Firm 1 Firm h
P P p P P
S, Sh
‘ \ D, ‘ \ D, Dy / D /
Q Q Q Q Q
N v
~
PA l Oligopoly involves
Action INTERDEPENDENCE
\ among a FEW firms
A~  Consumers  ——> (say two firms A & B)
p, FirmA Qb Qgl p, FirmB
\ ) \ ) :‘I
Q Q
a Q! Qgt :

S~ Consumers _—~ .
\ Action Prlce Wal‘

P.!

w7

Assume two firms A and B. If A lowers the price, B will also lower the price to compete. This is a price war.
The price war will continue until the price is equal to the marginal cost MR = MC.
To avoid a price war, a few oligopoly firms can cooperate and form a cartel. (e.g. OPEC)

Companies in a cartel set the same price and share the market. The cartel behaves like a monopoly, in
terms of price and quantity.

Marginal Cost and Marginal Revenue
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SUM MC, and MC, HORIZONTALLY TO GET CARTEL'S MC
CURVE ...

e.g. at MC, Q, plus Q, equals Q ¢,

g consumers Cartel h = 2 firms (cartel members)
AL P A
~ ™ -~ ™
IVICCarteI Firm/Oli Iy 1 Firm/Oli ly h=2
Consumer 1 Consumer g Irm/Olidopoly LM/ SHIGOPROIVIN=
P P P P MC,
\l.- \ MC pEEEERERER EEEEEEEEEENENENEENEENRENER EEEEEERER
D, D, : : :
Q — Q - Q x Q = Q
) Q, Q,
Q Cartel = Q1 + Qz
=14

MC of a cartel is the horizontal summation of all firms' MC curves.
At a given MC, the output quantity is the sum of all firms' output.

MR of a cartel is a downward-sloping line, like a monopoly.

To CALCULATE CARTEL'S TOTAL PROFIT, PUT THE ATC CURVE INTO
THE OLIGOPOLY’S P & Q DIAGRAM ...

CALCULATE CARTEL'S (TOTAL) ECONOMIC PROFIT ... BY SUMMING
ECONOMIC PROFITS OF INDIVIDUAL CARTEL MEMBERS

g consumers Cartel h = 2 firms (duopolies)
N P A
~ ™~ ™
McCarteI Cart?l
Consumer 1 Consumer g Profit Firm h=2
P P mC,
P Catel | '\ N\ [ T
\ LU \ _____________________________________________________
D, Dg i DM =D Cartel
Q Q Q
Q Cartel
= Q; + Q, MRcane Firm 1’s Firm 2’s
Production Production
Quota Quota
19

When MC intersects with MR at P = Py, @ = Qcartel, the cartel maximizes profit. Additionally,
P = Peortel, @ = Qcarter IS on the demand curve, which determines the market price.



The cartel profit = (P — AT'C) X Qcartel, Which is different for each firm.

Failure of Cartel

¢ Internal failure: each firm has an incentive to cheat. If one firm increases output, it can sell more at the

same price.
e External failure: new firms can enter the market and break the cartel.

LOOK AT THE FAILURE OF CARTEL ...
INCENTIVE TO CHEAT (CUT PRICE)

g consumers Cartel Market h = 2 firms (duopolies)
NG P e — N
~ ™~ -~
M
Consumer 1 Consumer g Coarte Firm 1 Firm h=2
P P
P Carter [
D, Dg ' 1
Q Q : >Q
Q Cartel Q1 QMore Qz
=Q; + Q, MRcae Firm1’s Firm2’s
Production Production
Quota Quota

=> Suppose Firm 1 cheats

=> Firm 1 reduces price (charges price below P ¢,

=> Firm 1 sells more output (from Q, to Q )

=> Firm 1’s profit increases (Firm 2’s profit drops)
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Internal failure: If firm 1 reduces price and sells more, the profit of firm 1 increases, but the profit of firm 2

decreases.

External failure: new competitors reduce the profit of existing firms.

Game Theory

Game Theory is a branch of mathematics that studies the strategic interaction between rational decision-

makers.
This includes strategic actions and reactions of firms in an oligopoly market.
We assume there are 2 players named A and B.

¢ Nash Equilibrium: The outcome that occurs when both players choose their best strategy, given the
strategy of the other player.

o Player A chooses the best strategy given the strategy of player B.
o Player B chooses the best strategy given the strategy of player A.
e Dominant Strategy: A strategy that is the best choice for a player, regardless of the strategy chosen by
the other player.

o Player A chooses the best strategy regardless of the strategy of player B.
o If both A and B choose their dominant strategy, the outcome is a Dominant Strategy Equilibrium.
o Dominant Strategy Equilibrium MUST BE a Nash Equilibrium.
o Nash Equilibrium MAY NOT BE a Dominant Strategy Equilibrium.
e Prisoner's Dilemma: A game in which players have a dominant strategy that leads to a worse outcome
for both players.
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o Prisoner's Dilemma involves a Dominant Strategy Equilibrium that is not Pareto efficient.

e Pareto Efficiency: A situation in which no player can be made better off without making another
player worse off.

Four Types of Market Structure

Key relationships among the 4 types of market structure

— — — — —

- T~
/// 4__9a£te_l___ \\‘\
v . N
~| Monopoly Oligopoly ™ \
// Highly monopolized \
/One firm (bigger firms) Few firms
/ A \
/ \
' Less real-world More real-world
\ businesses < > businesses /'
\
\ J /
/

\MQ’E’ e Highly competitive Many/fwms
Identical _ Perfect (smaller firms) Monopolistic| Differentiated
product bemgetition Competition| product

=~ ~ — —_ -
————_—— Amount of
Zeroin Less More in product differentiation
Perfect Competition Monopolistic Competition

4-firm concentration ratio: the percentage of total industry sales accounted for by the 4 largest firms.
In Monopoly, the 4-firm concentration ratio is 100%.
In Oligopoly, the 4-firm concentration ratio is high, but less than 100%.

In Perfect Comp and Mono Comp, the 4-firm concentration ratio is low.
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e Demand curve P = f(Q) is downward-sloping.
e Market demand curve is the horizontal summation of all individual demand curves (sum of Q at each
price).

In perfect competition,

e Each firm has a MC and ATC curve. MC is increasing, ATC is U-shaped.
e When MC = ATC, the firm maximizes profit.

e Market supply curve is the horizontal summation of all individual MC curves.

Glossary

Fundamentals

e Microeconomics: the study of how individuals and firms make decisions and how they interact in
markets.

e Opportunity cost: the benefit of next best (unselected) alternative.

e Sunk cost: a cost that has already been incurred and cannot be recovered.

e PPC (Production Possibility Curve): a curve that shows the maximum possible output combinations of
two goods or services (K, C) that an economy can produce with its limited resources.

Theory of Consumer

e Utility: a numerical representation of consumer preferences.

¢ Indifference Curve: a curve that shows all combinations of A and B that yield the same level of utility
u.

MUy, _ _ AXp

o Slope: marginal rate of substitution (MRS) — AT AX, i.e. 1 more unit of A can yield the

same utility as MRS units of B.
e Budget Line: a line that shows all combinations of A and B that can be purchased with a given income
Py x Xpa+PpxXp=1

o Slope: —i—g, i.e. for 1 more unit of A, i—g units of B are given up.
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e Utility Maximization: when the budget line is tangent to an indifference curve, the consumer is in
equilibrium and maximizes utility.

° |MRS| _ MU, _ Py MU, _ MUp

jyets MU; P, %" P, T By
Py

o is the marginal utility per dollar of A.
e Total Utility (TU) curve is upward-sloping, growing at a decreasing rate.

e Marginal Utility (MU) is the derivative of TU, and is downward-sloping.

Theory of Producer

¢ Isoquant Curve: a curve that shows all combinations of labor and capital that yield the same level of
output.

AK _ MPyp,

AL T T Mpe e 1 more unit of L can

o Slope: marginal rate of technical substitution (MRTS) —
save MRTS units of K.
e Isocost Line: a line that shows all combinations of labor and capital that can be purchased with a given

costwx L+rx K=TC

o Slope: —-=, i.e. for 1 more unit of L, <= units of K are given up.
e Cost Minimization: when the isoquant curve is tangent to an isocost line, the producer is in
equilibrium and minimizes cost.

o [MRTS| = % or —MfL = —Mf".

e Total Product (TP) curve is upward-sloping, growing slow-fast-slow.

o For short run TP curve, K is a constant, so it is TP = f(L).
e Marginal Product (MP) curve is inverted U-shaped, increasing and then decreasing.

o When MP > AP, AP is increasing. When MP < AP, AP is decreasing. When MP = AP, AP is at its

maximum.

Theory of Cost

e Short-run costs: at least one factor (usually K) is fixed.
o Total cost (TC) = FC + VC

= aupward-sloping line starts at (0, 7K).
o Total fixed cost (TFC) is a constant.

= a horizontal line with C' = rK.
o Total variable cost (TVC) is increasing.

= an upward-sloping line starts at (0, 0).
o Average total cost (ATC) = AFC + AVC

= a downward-sloping line.
o Average fixed cost (AFC) = FC/Q

m 3 U-shaped curve, decreasing and then increasing.
o Average variable cost (AVC)=VC/Q

= a U-shaped curve, decreasing and then increasing.

ATC

o Marginal cost (MC) = g

= an upward-sloping line, intersecting AVC at its minimum point.
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Now continue to DRAW other SHORT-RUN COST CURVES
( WHEN AT LEAST ONE INPUT IS FIXED)

| Total Cost Curves

Average Cost Curves |

rK ($) Cost ($)
Total Average
Fixed Fixed
Cost .\l trcork Cost AFCO= TFC/Q
L L
) Q
w*L ($) Cost ($)
A e 4 why AVC curve U shape?
- See next slide ...
Total Average
Variable Variable ac=TVC/Q
Cost Cost N———
Q Q
) TC= TFC+ TVC Cost (5) MC =ATc/Aa
Total Average
Cost Total
" Cost arc=TC/Q
Q Y

Marginal Cost (MC) — Additional cost incurred as one more unit of a good is produced
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e Long-run costs: all factors are variable.

o Long-run total cost (LTC) envelops all short-run total cost (SRTC) curves.
o Long-run average cost (LAC) is U-shaped, decreasing at first and then increasing. It envelops all
short-run average cost (SRATC) curves.

Market Structure

Common among all market structures:

e To maximize profit, MR = MC.
e Total profitm = TR —TC = (R — ATC) x Q.

Perfect Competition

Total profit: revenue minus explicit costs. m = T'R — T'C'. Consists of 2 parts: normal profit and
economic profit.

e Economic profit: the profit above normal profit.

e Normal profit: the minimum profit required to keep a firm in the market. The opportunity cost of the
firm's resources. (If not continuing the business, the entrepreneur could have earned the next best
alternative.)

e Shutdown decision: TC = TFC + TVC

o IfTR > TC, the firm is making economic profit.
o IfTVC < TR < TC, the firm is making negative economic profit but positive normal profit.
o IfTR < TV C, the firm is making negative normal profit. The company should shut down.
o Market supply curve is the horizontal summation of all individual MC curves. S = MCy + MCs + ...

e Long-run equilibrium: the company makes zero economic profit in the long run. New companies will
enter the market until the economic profit becomes zero.

o New entrants increase the market supply
o The market reaches a new equilibrium with lower price and higher quantity.
o In the long-run, MR gradually decreases to MC = min(AT'C).
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e Consumer Surplus: the net benefit of consuming a good. The maximum amount willing to pay minus
the amount actually paid.

o Area between MB curve and price line.
e Producer Surplus: the amount actually received minus the minimum amount willing to accept.

o Area between price line and MC curve.
e Allocative Efficiency: achieved when M B = MC.

o In perfect competition, a equilibrium Q p = Qg is allocatively efficient. (In perfect competition,
Qp=MB,Qs =MC)
o In all other market structures, allocative efficiency is not achieved. (Except price discrimination in
monopoly.)
e Society's Welfare: consumer surplus + producer surplus. Maximized when the market is allocatively
efficient.

e Market Failure: Deadweight social loss created due to overproduction or underproduction.

Monopoly

Key difference: marginal revenue curve is lower than the market demand curve. M R < P. This is because

selling more units lowers the price.

P—MC
Market power —5—

= —%, where € is the price elasticity of demand.
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