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Abstract

Curtis Jr (2018) describes the objective of the university course, to convey intermediate and advanced concepts
of theory of the firm to students using explanatory, graphical and mathematical methods of analysis. The only
prerequisite for this course is successful completion of Calculus, Principles of Microeconomics, or equivalent.
After completing the requirements in this course, students should have a sufficient set of skills to thoroughly
analyze interesting economic questions and to effectively participate in (i) advanced undergraduate economics
courses, (ii) core graduate economic theory courses, and (iii) graduate courses in the school of business,
including MBA programs. The emphasis of this paper is that economics is the study of the efficient choices made
by individuals, including consumers, workers, owners of firms and social planners Policy writers. Students and
wealthy philanthropists reading this paper might conclude that corporate board members, and higher education
endowment strategists and budget executives, should focus on and enhance the effectiveness of the individual,
conditional on the capacity and constraints, whether they are innate, financial or political.

Curtis Jr (2018) presents the teaching materials separately, attached to this document, presented in Microsoft
Powerpoint slides, created by James Edward Curtis Jr (2001) and Microsoft Publisher slides, created by James
Edward Curtis Jr (2014), for projector transparency presentation by university instructors, and created by James
Edward Curtis Jr, for higher education student studies.

Reviewers include Dr. John C Ham, Ph.D. from Princeton University, Tenured Professor and Provost, and
Former Advisor.

Keywords: theory of the firm
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2. Introduction

The goal of this paper is to provide course materials for studies in economics of theory of the firm. Students should
obtain a copy of the required textbook and refer to the recommended textbooks for additional student resources.

Required Textbooks (1) Varian, Hal R. Intermediate Microeconomics: A Modern Approach, Norton: New York,
1999.
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Recommended Textbooks (2) Frank, Robert H. Microeconomics and Behavior, Boston: McGraw-Hill, 2000; (3)
Mankiw, N. Gregory, Principles of Microeconomics, Fort Worth: Dryden, 1998; (4) Pindyck, Robert S. and
Daniel Rubinfield, Microeconomics, Macmillan: Simon & Schuster: New Jersey, 1995; (5) Stockman, Alan C.
Introduction to Microeconomics, Fort Worth: Dryden, 1999; and (6) Varian, Hal R. Microeconomic Analysis,

Norton: New York, 1992.

Several portions of this paper were originally written and presented by James Edward Curtis Jr. August 21, 2001;

2003; May 13, 2014, and July 31, 2017.
3. Outline

3.1 The Curriculum for Teaching the Theory of the Firm Is Divided into the Following Sections

3.2 Circular Flow of Goods and Services

Markets

Circular Flow

® A market is
— A group of sellers that trade products and services for
an agreed form of remuneration (which is often money
today) with the buyers
— In product markets
o Firms sell products
o Consumers buy products
— In labor markets
o Workers sell labor services

o Firms buy labor services

Theory of the Firm

s//’:’_ e «N

Households] Firms

& e ,.,/s

Theory of the Firm

e The theory of the firm describes how owners of
firms choose inputs to produce goods and services
given market prices of inputs. Topics:

— Production function
® Returns to Scale
— Optimal Choice of Inputs
o Profit Maximization
o Cost Minimization
— Returns to Scale
— Optimal Choice of Output
and Prices
o Types of Markets

3.3 Production
3.3.1 Production and Returns to Scale

Production

e The theory of the firm describes how owners
of firms choose inputs to produce goods and
services given market prices of inputs

@ The production function describes how firms
transform inputs into outputs
— Types of inputs:
e Land (N), Labor (L), Capital (K),
Entrepreneurship (E) and Technology (T)

— Long-Run vs. Short-Run

o The short-run ends when a firm can alter the amount (or the

contract on) any one input. An input is fixed only in the short run.

o The long-run begins at the period of time when 72l

a firm can alter the amount of (or the contract f‘"‘l; ( ﬂ
£l

on) every input. All inputs are variable in the
7
%:-* \\Ez

long run.

f‘m
By

— Production function
Production
e Production function notation (example):
L = number of assembly workers
K = number of robots
q = the number of cars you produce from

employing workers and machines
= g = q(L,K) or some function of labor and workers
— The functional form oftheproductzonfunctzon 5

depends your ability to transform workers, = z %
hi d 1 I T 1 f 0 =
machines and raw materials into outpu y/}\] ';
— \s; A
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Production Production

e Example 1: The perfect substitutes production function ® Graphing the perfect substitutes production function:
L = number of assembly line workers or worker hours -q=L+K

K = number of robots or robot hours — Using robots as the y-axis, solve for K:
q = the quantity of cars you obtain from employing = K=q +(-1)L suchthatfor g¢=35 g=6 g=7
assembly line workers and machines L E L & L K
0 5 0 6 07
X 14 15 16
q=qL.K)=L +K 203 2 4 2 s
‘. 32 303 ER!
e 1 4 2 4 3
s 0 501 52

wne
N P e 7 T

Production Production

® An isoquant curve is the graph of the production function
and shows all combos of assembly line workers and
machines that can be used to produce a car
— Anisoquant map is a graphical summation of production

relationships between two inputs and is a sample of isoquant
curves that represents the complete set of the isoquant curves

K Given: K=q+(-T)L

Production

Production

Al/ An=-1 Then: slope =rise/run = AK AL= MRS =

4

e The slope of the isoquant curve equals the rate at which
you are able to trade (an hour of work by) a machine for
additional (hours of worker by) assembly line workers

— The slope of the isoquant curve is themarginal rate of technical substitution
(MRTS): You are able to employ one additional (hour of work from an)
assembly line worker by giving up (an hour of work by) a machine

o The slope of the isoquant curve, or MRTS, is also defined as the
(negative) ratio of the marginal product of an hour of work by an
assembly line worker to the marginal product of an hour of work

— Produces a constant marginal product.

e The perfect substitutes production function (con’t):

by a machine e It suggests that you ahways obtain the same additional portion of a car

— Marginal product (MP) is the additional cars you obtain from employing
one additional hour of a machine, or capital, (MPy),; and the additional
cars you obtain from employing one additional hour of work from an

o Which may be unrealistic

slope=MP =Aq/AL =1

slope=MP,=Aq /AK=1

with each additional hour from a machine or assembly line worker

Given: g=K+L Then:
assembly line worker, or labor (MP ;)
q Mp
f - =q+(-
A ] Given: K=q+(-1)L
A Then: slope = MRTS =-MP,/MP, = - f
- - - L _ - - - IL. K

Production Production

e Example 2: The perfect complements production function:

L K
6 6
7 6
8 6
6 6
6 7
6 8

o Graphing the perfect complements isoquant curve:

g=7
L &
77
s 7
9 7
77
78

9

L = number of road-pavers - q=MIN(L,K)
K = number of road-paving machines — Using road-paving machines as the y-axis, solve for K:
q = the number of streets you pave from employing = q=MIN(L,K) such that for  ¢=3,
road-pavers and road-paving machines ’; Ks
6 s
705
q=q(L, K)=MIN(L,K) K )
8 .
: 5005
5 5 6
H
s 507
; .
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3.4 Optimization
Production Production

e [ncreasing Returns to Scale (IRS)

e Constant Returns to Scale (CRS)
— Example I:

Doubl labor (2L) and doubl 1(2K) tripl = Example 1.
o Doubling your labor (2L) and doubling your capital (2K) triples your . o . . e " §
autput (3q), which is more than doubles your output (2q) ® Doubling y GH: labor (2L) and doubling your capital (2K) equals double
.ie q2L2K) = 3g> % your output (2q)

A - eie g2L2K) = 2q.
— Example 2:

— v 2 2
o [n order triple your output (3g), you must less than triple your labor by Example 2.

doubling your labor (2L) and less than tiple your capital by doubling o In order double your output (2q), you must exactly double your labor
your capital (2K) (2L) and exactly double capital (2K)
eic g 2L, 2K ) = 3g eieql 2L, 2K)=2q.
— Cobb-Douglass production function (example): — Cobb-Douglass production function (example):
¥ 9= g LK) =alPK% ¥ g= q( L K) =al*K¥
Then Q2L 2K ) = a(2L)#(2K) ¥=a2# LH 2HK%=(2 #24)al ¥ K*) Then (2L, 2K ) = a(2L) #(2K) #=a2% 224K =(2%) (al EK¥)
=2%g =238 > 2q =2g=2q

Production

e Constant Returns to Scale (CRS)
— Example 1:

® Doubling your labor (2L) and doubling your capital (2K) equals double
Yyour output (2q)
e ie g2L2K) = 2q.
— Example 2:
o In order double your output (2q), you must exactly double your labor
(2L) and exactly double capital (2K)
eie gl 2L,2K)=2q.

— Cobb-Douglass production function (example):

If qg= qf L, K) =al%K¥%
Then q(2L, 2K ) = a(2L)*(2K) ¥=a2# L# 22 K¥=(2%%) (al *K¥)
=2ig=2q

3.5 Profit Maxization

Profit Maximization Profit Maximization

e Firms that make textbooks, for example, seek e Optimization problem notation (example)

to maximize short-run profits subject to their - Strictly convex production function:

sigis s < b = number of economics textbooks produced (* optimal)
ablllty o labor and maChlne WOI‘k nto I = units of labor hours employed to make textbooks (* optimal)

) iplo) P
[ethOOkS k, = number of machines employed to make textbooks (fixed at 5)
— Profits equals revenue from producing textbooks P B """':'Q'P rice O’;.Uw';\u"”m;.‘;"bwh (100
5 ) L he ~ . % - = w =mari 'ﬁf[)l'iL‘l.’ of workers (350)

minus the costs of producing textbooks - = market price of machines ( 40)

— Short run implies that one input is fixed r = the profit you obtain from producing textbooks

— Assume perfectly competitive é
markets where firms sell their
output at the market price
(price takers)

- Choose l"and b" to
Maximize m=p,b— (wl +rk,)
Subjectto b=1"F,”

Profit Maximization Profit Maximization

sraphing the optimization problem (profit): he isoprofit curve is the graph of the profit function and
e Graphing the opt tion problem (profit) e The isoprofit curv the graph of th ofit function and
=& TR, shows all combinations of labor and textbooks which

— Using textbooks as the y-axis, solve for b 5 =
e P produces the same level of profit
= b = mpy +(wipy)l + (/o) Ko — An isoprofit map is a graphical summation of profits at different
— Plugging in p, =100, w=350, r=40, and k=35 = 5 ..

St ~ombos of textbooks and labor, and is a sample of isoprofit
= b = 100 + (50/100)] + (40/ 100)5 £ f GGl g

curves that represents the complete set of the isoprofit cuirves
= b = 2+ /100 + (1/2)] such that for@g = 0 m = 50 m=100 P J f profi

b H

S et ? 5 4 L a b
3 0 . o 0 30 5
2 2T 1 1 35 s /'

2 2 40 A

3 L

3 345 5 frett

1 4 4 50 ‘-/,&
t Y 7 5 5 55 | H
1 3 7
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Profit Maximization

® The short-run individual labor demand curve is formed
by the optimal choice of labor at different market wages,
holding constant the market price of textbooks.

— The short+un individual labor demand curve is more
technically derived using the value of the MP, (= p,*MP)).

b

¢ H opd Bundle

s=5 3 > =
P Do
E.y 1
1
! 1
1#=5

3.6 Cost Minimization
3.6.1 Cost Minimization and Returns to Scale

Cost Minimization

e Firms that produce textbooks, for example, seek to
minimize long-run costs based on their ability to
transform paper, labor and machines into textbooks
— Cost minimization equals profit maximization

in perfectly competitive markets (p, is given)
— Cost minimization implies minimizing economiic costs by
choosing inputs based on theirmarginal costs
o Accounting Costs are actual costs (C) , such as labor (1) and
capital (k) costs of producing textbooks: C=wl+rk /\

e Economic Costs are opportunity costs or foregone
pl‘of;ljl‘()lﬂ other pruduclion opportunities

o Sunk Costs are unrecoverable (previous) expense.
o Marginal Costs are additional (fiture) expenses

Cost Minimization

e Graphing the optimization problem (costs):

- C=wl +rk
Using capital as the y-axis, solve for k:
- rk=C - wl

— k=C/lr—(w/r)l
- Plugging in w=50 and r=40
= k= C/40- (50/40)] such that for C=160 C=200 C=240

AN i & T & A &
5 0 400 0 500 0 6.00
1275 1 375 1 475

i i 2 150 2 250 2 350

3 A 3025 3 125 3 225

5 N 4 000 4 100

AV
; ] 7

Cost Minimization

® The slope of the isocost curve is the factor price ratio
- The factor price ratio measures the amount of capital you
must give up to obtain an additional unit of labor
o You must give up one and one-fourth units of capital to obtain an
additional unit of labor
Given: k= C/40- 125/
Then: slope =rise /run=Ak/ Al= -w/r=425

44

Profit Maximization

o If the wage increases
— From 85010 879

— The isoprofit curve becomes steeper

b,, >
5 v il Bundle at w=50
4 Tow il W=65
b* =316 g Qe Bl gl
7
Y
! !

Cost Minimization

e Optimization problem notation (example)

— Strictly convex production function:

b = number of economics textbooks produced (fixed at 3.16)

1 = units of labor hours employed to make textbooks (* optimal)
k = number of machines employed to make textbooks (* optimal)
w = market price of workers (50 )

» = market price of machines ($40)

= the labor and capital costs you pay to produce textbooks

— Choosel* and k* to
Minimize C=wl +rk
Subjectto b=1"F"

Cost Minimization

® The isocostcurve is the graph of the cost function and
shows all combinations of labor and capital which have
the same total cost
— An isocost map is a graphical summation of costs at different

combos of capital and labor, and is a sample of isocost curves
that represents the complete set of the isocost curves

Cost Minimization

e Graphing the optimization problem (isoquant):

— b=1]"%k"
— Using number of machines as the y-axis, solve for K:
=kr=b/1"
— Pluggingin b =3.16:
-k = 31621 such that forb =3.16
f-‘a L £

H 050 1997

! 100 999

s 200 499

N 300 333

2 400 250

! 800 125
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Cost Minimization Cost Minimization

e Graphing the optimization problem (con r): ® The solution to the optimization problem:
- CObeang COStﬁl”C'ﬁO” aﬂdpf'OdHCHOH — The optimal choice of capital and labor occurs where.
ﬁ/IJ’ICﬁOIT to obfar'n fhe Opﬁlﬂal ChOfceS Of ZabOl’ e Theisocost curve is tangent to the isoquant curve
and capz'fal e The slopes are equal (where MRTS = w/r)
Ieﬁ (
"j kg W= 35 - 4\_\
: : DR l282.7
2 8 : T 9 7
1 \ 1 I"=28
4 3 7 T 2 5 & 5 ¢ EE -

3.7 Types of Markets
3.7.1 Types of Markets and Perfect Competition

Perfect Competition Perfect Competition

® Characteristics of Perfectly Competitive Markets ® Key Questions:

— Many firms in the market 1. How does market demand and market supply determine price (p*)
*) 0
Many buyers in the market and market output (0%) 1
B 2. How do individual firms in the market choose output (qg*) ?
— ldentical products
5 (Using output prices & cost curves instead of isoprofit & production curves)
- firee eniry 3. How are maximum profits (n*) determined for individual firms ?

& No barriars to entaring the markat (Using output prices & cost curves instead of isoprofit & production curves)

— Free exit ) 4. How do changes in market demand
® No cosis to leaving the market impact individual firm profit (m%) ?
— Perfect Information 5. How do changes in market supply
» Sellers and buyers are fully aware of competitors impact individual firm profits (£%) ?

and other marker opportunities

Perfect Competition Perfect Competition

1. How does market demand and market supply

e Key Questions: determine price (p*) and market output (Q*) ?
1. How does market demand and market supply determine price (p™) —  Remember the consumer’s optimization problem using
and market outpur (O%) ? strictly convex preferences:

b = number of economics textbooks consumed (* optimal)
c = cups of coffee purchased (* optimal)
Ps = market price of used economics textbooks ($20)
P = market price of cup of coffee (55 )
g4 =income ( $1000 )
U = the utility you obtain from consuming books & coffee

The consumer chooses b " and ¢ to
Maximize U= b* ¢*
Subjectto I=p_.c+p,b

Perfect Competition Perfect Competition

1. How does market demand and market supply
determine price (p*) and market output (Q*) ?

— Graphing the individual and market demand curves:

1. How does market demand and market supply
determine price (p*) and market output (Q*) ?
—  Anindividual’s demand for books is determined by:

b=/ Yy Individual I + Individual 2 +...= Market Demand
h* = [a/fa (Ipy) . s . . s . .
=[5/ /Pt 251](1000/py) b* (=500 py) b* (= 500/py )+.. By, (= 50,000/p,)
= 15(1000p,)
=500 /py Py Py Py
— The market demand is the sum of individual demands o \: - \ . \-
o To obtain marker demand (B p), consider 100 other consumers e + o Feee=
with the same preferences, budget constraint and demand for books r o th o P
By = 100b* L
= 50,000/p, Y I e e p
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Perfect Competition

1.  How does market demand and market supply
determine price (p*) and market output (Q*) ?
—  Remember the firm's short-run optimization problem

using a strictly convex production function:
b, = number of economics textbooks produced (fixed )
1 = units of labor hours employed to make textbooks (* optimal)
k, = number of machines employed to make textbooks (fixed at 5)
w = market price of workers ($50 )
r = market price of machines ( $40)
C = the labor and capital costs you pay to produce textbooks
—  The firm chooses 1" to
Minimize C=wl +rk,
Subjectto b=1"k,”*

3.7.2 Types of Markets and Monopoly

Types of Markets

® The type of market determines how firms choose
the optimal level of output and price
— Many firms selling identical goods
® Perfect Competition
— One firm
e Monopoly

Monopoly

Perfect Competition

1. How does market demand and market supply
determine price (p*) and market output (Q*) ?
—  An individual firm's supply curve is determined by its
l}1ﬂl'gi17[1] cost

C=wl*+ rk, wherel*=1/k
=3501*+40(5)
MC = dC/db
=2wb/k=2(50)b/5
=20b

—  Market supply is the sum of supply from individual firms
o Toobtain market supply (B), consider 100 other firms
with the same input costs, technologies and marginal cost of books
B; =100b =100 [(1/20) MC]
=5SMC

Monopoly

e Characteristics of Markets with Monopolies
— One firm in the market
— Many buyers in the market
— Identical products
— Barriers to entiry
o Government copyrights and patents prevent firms from entering marker

— Intellectual property such as new methods in sacial science resanrch and
new pharmaceutical drug formulas

e Laws regulare limited/sole providers of some goods
— Elecrricity
e [ncreasing returns fo scale technology makes entry inefficient
— Natural monopolies: cheaper for one firm 1o produce vather two or more

Monopoly

e Key Questions:

1. How does market demand and market supply
determine market output (Q*) and price (p*)?

2. How are maximum profits (7t¥) determined ?

w

How is efficiency determined ?

Monopoly

e Key Questions:

1. How does market demand and market supply
determine market output (O*) and price (p*)?

Monopoly

1. How does market demand and market supply
determine market output (Q*) and price (p*)?
— Remember the consumer’s optimization problem using
strictly convex preferences:

b = number of economics textbooks consumed (* optimal)
3 = cups of coffee purchased (* optimal)

Py = market price of used economics textbooks ($20)

P = market price of cup of coffee (%5 )

7 = income ( $1000 )

U = the utility you obtain from consuming books & coffee

—  The consumer chooses b * and c¢" to
Maximize U= b" "
Subjectto I=p.c+pyb

1. How does market demand and market supply

determine market output (Q¥) and price (p*)?

—  Consider the following linear approximation of the
individual's demand for books:

b*=1 -[ta+Db) /a]*p,
=1000-[(%+ %)/ Vil
=1000-2p,

—  The market demand is the sum of individual linear demands

o To obtain market demand (B p), consider 100 other consumers
with the same preferences, budget constraint and demand for books
By =100b*
= 100,000 -200 p,
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Monopoly

1. How does market demand and market supply
determine market output (Q*) and price (p*)?

—  Graphing the individual and market demand curves:
Individual 1 + Market Demand
b* (= 1000 - 2p) + B, (=1,000,000 - 200 p,)

Individual 2 t..=

b* (=1,000-2p,) b=

Py Py

20.000 40.000 8.000 $0.000 100.000

Monopoly

1. How does market demand and market supply
determine market output (Q*) and price (p*)?
—  Case 1: Using CRS technology to determine MC & ATC

Remember the firm'’s short-run optimization problem using
a strictly convex production function:
B = number of economics textbooks produced (fixed )
1 = units of labor hours employed to make textbooks (* optimal)
k, = number of machines employed to make textbooks (fixed at 10,000)
w = market price of workers ( $50 )
r = market price of machines ( *40)
C = the labor and capital costs you pay to produce textbooks
—  The firm chooses 1™ to: Minimize C=wl + rk,
Subjectto B=1"I,*

Monopoly

Monopoly

1. How does market demand and market supply
determine market output (Q*) and price (p*)?
—  Graphing the market marginal revenue (MR) curves:

Given: B = 100,000 — 200 p,, then py =300 —1200B
then TR = p,B =500 B — 1/200 B

Then: MR = d TR/ A0 MR, p,

=dp,B)/dB =

=500 - (1/100) B 00 o %

i
o The market marginal revenue curve 200 \“
is steeper and below the demand curve A
LY

20,080 40,000 £0.000 50,090 100,900

Monopoly

1. How does market demand and market supply
determine market output (Q¥*) and price (p*)?
—  Graphing the market supply curve:
C=wl*+ rk,wherel*=B?/k,
= 501" + 40 (40,000)

MC=dC'dB
=2wB/k,=2(50)B/40,000 “::
= (1/400) B
B, = 400 MC - z
Sl
e,

Monopoly

1. How does market demand and market supply
determine market output (Q*) and price (p*)?

—  B*and p* occurs where MR = MC

B pewwwy TR=pB 4R MR Popy, ICawaa 4IC MC
0 500 0 - - 0 1.6M -0
20K 400 SM 400 300 10K 2.IM 105 50
40K 300 12M 300 100 40K 3.6M w 100
60K 200 12M 200 -100 90K 6.IM 102 150
80K 100 SM 100 =300 160K 9.6M 120 200
100K 0 0 - =500 250K 14.IM 141 250

Monopoly

o Key Questions:

1. How does market demand and market supply determine
price (p*) and market output (0*) ?

2. How are maximum profits (n*) determined ?
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1. How does market demand and market supply
determine market output (Q*) and price (p*)?

Combining demand, marginal revenue and marginal cost

MR,p,, MC

s00
100 of 3
A\
* =
p* =300 N .
200 . 5.
- '\
= MRRAMC
E AT
20.000 1080 00.000 50.000 100000
B* = 40K

Monopoly

2. How are maximum profits (%) determined ?

—  B*, p*and maximum profits occur where MR = MC

o 500 a - - 0 1.6M - a -1.6M
20K 400 M 400 300 10K 2.1M 105 50 5.o0M
40K 300 12M 300 100 40K 3.6M o0 100 84M
60K 200 12M 200 -1oo Q0K 6.1M 102 150 SoM
S0K 100 SM 100 =300 160K 9.6M 120 200 -1.6M
100K aQ /] - =300 250K 14.1M 141 250 S4.0M
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3.7.3 Types of Markets and Oligopoly

Types of Markets

e The type of market determines how firms
choose the optimal level of output and price
— Many firms selling identical goods
e Perfect Competition
— One firm
o Monopoly

— Few firms
e Oligopoly

Oligopoly

e Key Questions:

1. How does market demand and market supply
determine market output (%) and price (p*)?

2. How are maximum profits (7T%) determined ?

Oligopoly

How does market demand and market supply
determine market output (Q*) and price (p*)?

—  Remember the consumer’s optimization problem using
strictly convex preferences:

b = number of economics textbooks consumed (* optimal)
c = cups of coffee purchased (* optimal)

Py = market price of used economics textbooks ($20)

Pe = market price of cup of coffee (*5 )

1 =income ($1000)

U = the utility you obtain from consuming books & coffee

—  The consumer chooses b " and c¢* to
Maximize U= b* c*
Subjectto I=p.c +p,b

Oligopoly

1.  How does market demand and market supply
determine market output (Q*) and price (p*)?
—  Graphing the individual and market demand curves:
Firm 1's Demand ~ + Firm 2’s Demand = Market Demand
b* (=50,000-100p,) + b*(=50,000-100p,) = B,(=100,000-200p,)
Py

10,000 20,000 30,000 40.000 30.000

B

10,000 20.000 30.000 40.000 30.000 20.000 40,000 60,000 £0.000 190.000
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Oligopoly

o Characteristics of Markets with Oligopolies

— Few firms in the market
— Many buyers in the market
— Identical products

— Qutput is interdependent on other firms in the market

Oligopoly

e Key Questions:

1.

1. How does market demand and market supply
determine market output (Q*) and price (p*)?

Oligopoly

How does market demand and market supply
determine market output (Q*) and price (p*)?
—  Consider the following linear approximation of the
individual’s demand for books:
b*=1I -[(a +b) /a]*p,
= 1000 - [(% + %) / Y]y
=1000-2p,

The market demand is the sum of individual linear demands

) To obtain market demand (B 1), consider 100 other consumers

with the same preferences, budget constraint and demand for books

B, =100 b* = 1,000,000 -200 p,

—  Iftwo firms decide to split the market demand (duopoly),
then: Bj, = 50,000 - 100p,

Oligopoly

How does market demand and market supply
determine market output (Q¥) and price (p*)?

—  Graphing the individual marginal revenite (MR) curve:

Given: B = 50,000 — 100 p,, then » =300 —1/100B
then IR = p,B = 500B — 1/100 B’
Then: MR = d TR/ 90 MR, py
=d @B /IdB s00
=500~ (1/50) B oo o
500 ofey
o The market marginal revenue cinrve 200 o suedieeg bons oiNGesecaderras e
is steeper and below the demand cirve |,
AN

20.000 40.000 0.000 50.000 100.000



http://journal.julypress.com/index.php/iref Vol. 2, No. 2; December, 2018

Oligopoly Oligopoly

1. How does market demand and market supply 1. How does market demand and market supply
i - : S EaY . . .
determine market output (Q¥) and price (p*)? determine market output (Q*) and price (p*)?
—  Using CRS technology to determine short-run MC & ATC .
‘ o , —  Graphing the market supply curve:
—  Remember the firm’s short-run optimization problem using v
a strictly convex production function: C=wl*+ rk,wherel*=B?/k,
B = number af economics texthooks produced (fixed ) =501*+ 40 (40,000
1 = units of labor hours emploved to make rextbooks (* eptimal) MC =0C/dB
k, = number of machines employed to make textbooks (fixed at 10,000) =2wB/k,=2(50) B/40,000 e
w = market price of workers ( $50 ) = (1/400) B j:
r = market price of machines ( $40) - o0
C = the labor and eapiral costs you pay to produce rextbooks B, =400 MC o0
—  Thefirm chooses 1* to: Minimize C=wl +rk, 5 P
Subjectto B=1"k,” [ —

Oligopoly Oligopoly

1. How does market demand and market supply 1. How does market demand and market supply
determine market output (Q*) and price (p*)? determine market output (Q*) and price (p*)?

—  Combining demand, marginal revenue and marginal cost
B*and p* occurs where MR = MC

MR,p, MC
8 pewwy TR=pE AR UR Cosy Iloweay 47C MC
0 500 0 - - 0 1.6M -0
20K 400 SM 400 300 10K 2.IM 105 50
40K 300 12M 300 100 J0K 3.6M W 100 pr=278
60K 200 M 200 -100 WK 6IM 102 150
SOK 100 SM 100 =300 160K 9.6M 120 200 o
100K 0 a - =500 250K 14. 1M 141 250
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