Profit maximization with constant returns-to-scale

Production function f (K, /):

f(Ok,00)=01(k,0)

f (k,?) is concave.

Profit maximization

pf (K, /) —Fk =Wl =0

pf (k,/)—rk —w¢ <0 for all k,/

TheAse conditions are as much restrictions on the prices p,f,W as they are
on k, /.

Suppose that



W= pf,(k,?)
Then we can show that IZ,% solves
min K+ W/
s.t. f(k,0)> f(K,0)

and



Debreu’s proof of the Pareto efficiency of equilibrium allocations

Suppose that p,, p,, p,,... , 6,¢,C,..., € ,6,65, ... are an equilibrium:

e Given p,, p,, P,,..., consumer i, 1 =1,2, chooses C,,C,,C,,...to solve
® t i
max tho S logc,

O A 0 A i
st Y PG <) pw
c, >0.

oC +C <W +W,t=0,1,....

Then ¢,,¢,,E),..., €.,67,€2, ... is a Pareto efficient allocation:

It 1s feasible

o +C <w +w,t=0,1,....



and there exists no other feasible allocation €,,C',C,,..., . ,C ,C,,...
such that

> Blogt 2> plog€l,i=12,

with one inequality strict.

Steps in proof:

Proof by contradiction. Suppose that there is a feasible allocation that is
Pareto superior.

If Y~ f'logt >> " B'log, then D " AT >~ PW.



If Y~ p'logt =)~ B'log€,then D~ AT =D " Pw.

Consequently,

IIDINLEDIDIN-A

Multiplying each feasibility constraint by the respective price and adding
up produces

S BT <Y T B

which 1s a contradiction.





