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Introducing production

What about the producers in the economy? There are two cases.
1. There are, n this is what s called a

0 producers in the econamy
gure exchange economy in which all available goods are those

comin from endowments from consumers (up until now)
2. There are producers who can produce commodities in the
economy (today)

Each firm j is characterized by two characteristics:
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The firm j has a production function of the form: L
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The firm j has a production function of the form:
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> 2/ for firm j describes the vector of inputs that firm j uses in
the production of good /(1)

> In other words, firm j uses 2/ units of commodity i to
produce commodity |
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> Firms are owned by consumers in society

>_We pee o describe who ouns which frm
15 Ounerstip s taken 55 exogenous. ) b ¥ PATeA O

> Firms are owned by consumers in society

> We need to describe who owns which firm

> Ownership is taken as exogenous.. a more realistic model
imight involve consumers choosing which firms to oun

Pﬁm” represent the fraction of firm j that s owned by

> Firms are owned by consumers in society
> We need to describe who owns which firm
> Ownership is taken as exogenous... a more realistic model
might involve consumers choosing which firms to owr
> 0 will represent the fraction of firm j that is owned by
consume
> For each firm j, 0 € [0,1]
-

> Firms are owned by consumers in society

> We need to describe who owns which firm

> Ownership is taken as exogenous... a more realistic model
might involve consumers choosing which firms to own

> 0 will represent the fraction of firm j that is owned by
consumer i

> For each firm j, 0 € [0.1
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> Firms are owned by consumers in saciety

> We need to describe who owns which firm

> Ownership is taken a5 exogenous... a more realistic model
might involve consumers choosing which firms to own

> il represent the fraction of firm j that is owned by
consumer

> For each firm j, 0; € [0.1]

N

t assumption here is that firms do not have any

endowments
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General equilibrium with productign
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We have exactly the same basic properties as in the case of pure
exchange economies
1. When utility functions are strictly monotone, and production
functions are sticty increasing, prices of each commodiy and
prices of each input are strictly positive

Walras' Law: Each consumer i spends all of his income
whenever J maximizes utility

Walra's Law II: If the market clearing conditions hold for
£=1,2,...,L—1and p; > 0 then it wil also hold for market

4. 1f (2" p] is a Walrasian equilibrium, and a > 0,
(x 2 ) s also 2 Walrasian equilbrium.
e frst an

Tand the second welfare theorems hold
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Robinson Crusoe.

1. Imagine the problem of Robinson Crusoe, living alone in an Vs
island. He is the only producer and the only consumer
only producer ar nly consumer Peod

uppose that the consumer (Robinson) has a utility function
a(x. 1) = 1<

here x are coconuts. There is oge firm (Robinson) that can

convert labor to coconuts:
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A competitive equilibrium (x", L*, L p. ) satisies the following; L4120
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> p.=04and w =0 cannot happen in a competitive equilibrium
(why?)



> p. =0 and w = 0 cannot happen in a competitive equilbrium
(why?)
> P> 0and w =0 cannot happen (why?)

(wh
> p.>0and w =0 cannot happen (why?)
> po=0and w > 0 cannot happen (why?)

> pe=0and w =0 cannot happen in a competitive equilibrium
why?)

> px=0and w =0 cannot happen in a competitive equilibrium

0 cannot happen (why?)
hy?)
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The problem of the firm
> We first solve the profit maximization
> This is usually a good first step because the profit enters into
the demand function
> We first solve the profit maximization

For any (p,w = 1), we vant to solve:
.
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The problem of the firm
> W fist solve the profit maximization
> This is usually a good first step because the profit enters into
the demand function
> W fist solve the profit maximization
For any (p,w = 1), we vant to solve:

maxpld - L

First order conditions yield: /
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The problem of the firm
> We first solve the profit maximization
> This is usually a good first step because the profit enters into
the demand function
> W fist solve the profit maximization
For any (p,w = 1), we vant to solve:

maxpll ~

First order conditions yield:

Lilp) = (pB)

Therefore,

() = p(p8) 7 — (pA)™3 = p (|
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The problem of the firm
> We first solve the profit maximization
> This is usually a good first step because the profit enters into
the demand function
> W fist solve the profit maximization
For any (p,w = 1), we want to solve:

maxplf - Ly

First order conditions yield:

Li(p) = (p8)™
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“The supply of x is then given by:
X(p) = Li(p)" féwr* (

The problem of the consumer
To solve for the demand curve x9(p), L%(p), we solve:

max "L such that px+ L < L+ 1'(p)
e X" X(u-ﬂ!" F"”’)
L: o&K‘.‘L.. —AP=0
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The problem of the consumer
o solve for the demand curve x7(p), L%(p), we solve:

maxx" L1 such that px+ L < L+ 1°(p)

By the first order condition, we get:
a L_
Toax P

The problem of the consumer
o solve for the demand curve x7(p), L%(p). we solve:

maxx" L1~ such that px+ L < L+ 11°(p),

By the first order condition, we get:

a L
T-ax

=»
Substituting this back into the budget constraint, we get

L= Tapt (57 i)

The problem of the consumer
o solve for the demand curve x7(p), L%(p). we solve:

maxx" L1~ such that px+ L < L+ 11°(p),

By the first order condition, we get:

a L
T-ax

Substituting this back into the budget constraint, we get

Thus,

The problem of the consumer
To solve for the demand curve x(p), L%(p), we solve:

max" L1 such that px+ L < L+ 1°(p)
By the first order condition, we get:

a L
T-ax

=p

Substituting this back into the budget constraint, we get

Thus,

Then

Market Clearing

We only need to check ane market clearing condition (why?)
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Market Clearing

We only need to check one market clearing condition (why?)

“(p) = x*(p}
As a result, -L
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What is the Pareto optimal allocation in this economy? Try it at
e

home
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Two Factor Model

Suppose that there is one consumer with a utility function

There are two firms:
Lo K = LK,
k) = K5

‘The endowments are given by L= 1, K=, and 0 units of x and

y.

What s a competitive equilibrium in this economy?

What is a competitive equilibrium in this economy? We must

describe
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What s a competitive equilibrium in this economy? We must
describe

0y K K

Al equilibrium prices will be strictly positive in equilibrium, hence
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A competitive equilibrium must satisfy the following conditions:

1. Profit maximization problems: (L, K;) solves
L Pl ozt oo LK

n

max f(Le, Ke) = who = 1
o

(L5, K;) solves:

= Pl o) =y =y
2. Utility maximization: (x°, y*) solves: /
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The problem of the firm (
’2,( A7

> We solve for profit maximization first (because I1; and 1}
enter into the the consumer’s problem)
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The problem of the irm
nx?o = kx= 0o
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> We solve for profit maximization first (because I1; and I1;

enter into the the consumer's problem)

» Both firms make zero profits. Why?

The problem of the firm

> We solve for profit maximization first (because M and I1;
enter into the the consumer's problem)
> Both firms make zero profits. Why?
> This does not always happen (In the previous example, the
firm made strictly positve profits)

The problem of the firm

> We salve for profit masimization fist (because I1; and I1;
enter into the the consumer's problem!
> Both firms make zero profts. Why?
> This does not ahays happen (In the previous example, the
firm made sicly positv prois)
> this s because the producton functon here isof constant
returns o scale

The problem of the firm

> We solve for profit maximization first (because M and I1;
enter into the the consumer's problem)
> Both firms make zero profits. Why?
> This does not always happen (In the previous example, the

> If the firm made strictly positive profits, then it could not be
making maximal profits since it could double profits by
multiplying all inputs by two



The problem of the firm

We solve the profit maximization of the firm that produces x

The problem of the firm
We solve the profit maximization of the firm that produces x
For any (px = 1,py, w, 1), we wa
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The problem of the firm
We solve the profit maximization of the firm that produces x
For any (p. = 1. py. w, r), we want to solve

max LK1 — Low — Ker
i

First order conditions yield:

The problem of the firm
We solve the profit maximization of the firm that produces x
For any (p. = 1. py. w.r), we want to solve:

max LK% — Low — Ker
o

First order conditions yield:

Therefore,
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The problem of the firm

We solve the profit maximization of the firm that produces y

The problem of the firm

We solve the profit maximization of the firm that produces y
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The problem of the firm

We solve the profit maximization of the firm that produces y

max py LK — Lyw — Kyr
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