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Lecture 1 (4/4/05) - 3 pages

Key points

� Overview of course material

� Standard model

� Returns to scale

� Propriety vs. non-proprietary technology

� Economy vs. private ownership economy

� Price-taking equilibrium

Notation and de�nitions

� Yj - production set

� �j = supj fp � yjg - pro�t function

� Xj - consumption set

� �j (p) = fyj : p � yj = �j (p)g - supply correspondence

� 
i (p; wi (p)) = fxi 2 Xi : p � xi � wi (p)g - budget set

� �i (p; wi (p)) = fxi 2 Xi : xi 2 
i (p; wi (p)) ; xi �i 
i (p; wi (p))g - demand correspondence

� ! - endowment

� E = f(Xi; �i) ; (Yj) ; !g - economy

� " = f(Xi;�i; !i) ; (Yj) ; (�ij)g - private ownership economy

� [(xi) ; (yj)] s.t.
P

i xi �
P

j yj = ! - attainable state of E

De�nition 1 A price taking equilibrium (for the economy ") is a vector of allocations and prices�
(x�i ) ;

�
y�j
�
; p�
�
s.t.

� 1. x�i 2 �i (p�; wi (p�))
2. y�j 2 �j (p�)
3.
�
(x�i ) ;

�
y�j
��
is attainable
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Lecture 2 (4/6/05) - 4 pages

Key points

� Pareto optimality

� Weak vs. strong optimality

� E¢ ciency in production

Proposition 2 If p >> 0 and y�j 2 �j (p), then y�j is e¢ cient with respect to Yj

� Decentralization

Proposition 3 � (p) =
P

j �j (p)

� Assumption of private goods

� E¢ ciency and prices

� Convexi�cation

Theorem 4
�
(x�i ) ;

�
y�j
�
; p
�
for " is weakly Pareto optimal for E.

Notation and de�nitions

� wi (p) � p � !i +
P

j �ij�j (p)

De�nition 5 yj 2 Yj is e¢ cient if /9 y0j 2 Yj s.t. y0j � yj and y0j 6= yj.

� Y =
P

j Yj =
nP

j yj : yj 2 Yj 8j
o
- aggregate input-output feasbility set

� � (p) = supy2Y p � y - centralized problem

De�nition 6 S is convex if s0; s1 2 S; � 2 (0; 1)) �s0 + (1� �) s1 2 S

� Ŷj � smallest convex set containing Yj
� Bi (xi) � fx0i : x0i �i xig - strict preference set

� B [(xi)] =
P

iB (xi)

De�nition 7 If [(xi) ; (yj)] is attainable, it is weakly PO if B [(xi)] \ fY + !g = /0

Discussion 1 (4/6/05) - 4 pages

Key points

� Big picture

� Welfare theorems

� Production e¢ ciency vs. economic e¢ ciency

� Weak e¢ ciency vs. strong e¢ ciency

� Local non-satiation

� 2003 Homework 1 - Question 2
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Lecture 3 (4/11/05) - 3 pages

Key points

� Outline of the proofs of the �rst and second welfare theorems

� Geometric conditions for e¢ ciency

Proposition 8 If
�
(x�i ) ;

�
y�j
�
; p
�
is a PTE for ", then it is a PTE for "̂.

� Market socialism

� Preview of quasilinear general equilibrium

Notation and de�nitions

� B̂i (xi) =
n
b : b =

Pl+1
k=1 �kbk; �k � 0;

Pl+1
k=1 �k = 1

o
� "̂ =

h
(Xi;�i; !i) ;

�
Ŷj

�
; (�ij)

i
with B̂i (xi)

� !i = �!i + ri

� �!i � inalienable portion of the endowment

� ri � alienable portion of the endowment

� �i � fraction of total endowment allocated to person i.

Lecture 4 (4/13/05) - 3 pages

Key points

� Replica invariance

Proposition 9 If p is an equilibrium price for ", it is an equilibrium price for "2 if " is replica invariant

� Introduction to quasilinear general equilibrium

� Description of a consumer

Proposition 10 A (z;m) is always convex () v is concave

Notation and de�nitions

� w�i (p) = �i (p � ! + sup pY ) - wealth function under market socialism

� "i (p; w�i (p)) - demand correspondence under market socialism

� U (! + z;m) = u (! + z) +m = v (z) +m - quasilinear preferences

� v (z) =
�
u (! + z)
�1

z � !
else

� p � z +m = 0 - QL budget constraint with no outside gifts

� A (z;m) = f(z0;m0) : v (z0) +m0 � v (z) +mg - weak preference set
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Discussion 2 (4/13/15) - 5 pages

Key points

� Proposition 11 9PTE ) Replica invariance

� 2003 Midterm - Question 1

� Quasilinear preferences

� 2003 Fall Comp - Question 5

Lecture 5 (4/18/05) - 4 pages

Key points

� Demand correspondence

Proposition 12 WLOG, we can assume that w = 0.

� Subdi¤erential

� Concavi�ed utility function

Proposition 13 If p 2 @v (z), then v (z) = v̂ (z)

Proposition 14 Suppose v is concave and @v (z) = fpg. Then

rv (z) =
�
@v (z)

@z1
; :::;

@v (z)

@zl

�
= (p1; :::; pl) = p

� Indirect utility

Proposition 15 v (z)� pz = v� (p) () p 2 @v (z)

� Convexity of indirect utility function

� Pareto optimality as the maximized sum of utility

Notation and de�nitions

� d (v; p; w) = f(z;m) : p � z +m = w; v (z) +m � v (z0) +m0 8 (z0;m0) s.t. p � z0 +m0 = wg - demand
correspondence

� d (v; p; 0) = fz : v (z)� p � z � v (z0)� p � z0 8z0g - demand correspondence with no outside gifts

� @v (z) = fp : v (z)� p � z � v (z0)� p � z0 8z0g - subdi¤erential of v at z

� v̂ (z) = sup f
P

k �kv (zk) :
P

k �kzk = z, �k � 0,
P

k �k = 1g - concavi�ed utility function

� v� (p) = supz fv (z)� p � zg - indirect utility function

� V = (v1; :::; vn) - completely characterizes a QL economy

De�nition 16 A price taking equilibrium (for the economy V) is a vector of allocations and prices
[(zi;mi) ; (p; 1)] s.t.

1. (zi;mi) 2 d (vi; p; 0) 8i, p 2 @vi (zi) 8i, or vi (zi)� p � zi = v�i (p) 8i
2.
Pn

i=1 (zi;mi) = (0; 0) 2 Rl+1

4



Lecture 6 (4/20/05) - 3 pages

Key points

� Commodity vs. individual as a margin of analysis

Proposition 17 Fix (zi) s.t.
P

i zi = 0. Then 8p,
P

i vi (zi) �
P

i v
�
i (p).

Proposition 18 If
P

i v
�
i (p) =

P
i vi (zi), then

P
i vi (zi) = vI (0). That is, (zi) is PO.

Proposition 19 A price taking equilibrium is Pareto optimal

�
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