3. Profit and Supply.
See Varian Ch 2-3
I. Maximizing Profit
A. Neoclassical theory assumes that all firms act so as to maximize profits.
B. As noted in Varian’s nice discussion at the beginning of Ch 2, this immediately
implies that the marginal revenue for any activity the firm undertakes must equal
its marginal cost. This insight alone is enough to guide some decisions (or to solve
certain homework problems)!
C. You will recall that competitive firms are (by definition) price takers. This applies
to output(s) as well as inputs.
D. Maximizing profit implies that the firm minimizes cost: whatever output it might
choose, the firm can only maximize profit if it minimizes the cost of producing
that output. This is true (as we will discuss later) even for firms that are not
competitive on the output market.
E. Here’s some math to support that intuitive statement, and shed additional light
on SR profit maximization.
1. For clarity, again we hold one factor f fixed at some level x̄f , and let the firm
freely choose the level xv ≥ 0 of another factor v.
2. Use the symbols π, R, p to represent profit, revenue, output price, and keep
y as output level and w’s as input prices. Since profit = revenue - cost, the
firm’s problem is
max π = max[max R(y) − wv xv − wf x̄f s.t. y = f (xv , x̄f )]

y,xv ≥0

y≥0 xv ≥0

(1)

= max[R(y) − min[wv xv + wf x̄f s.t. y = f (xv , x̄f )]]
xv ≥0

y≥0

= max[R(y) − c(y)]
y≥0

where c(y) is shorthand for the SR cost function (which also depends on the
w’s and on x̄f ).
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3. If the firm is competitive (a price-taker), then R(y) = py = pf (xv , x̄f ).
4. To analyze unconditional factor demand, write the competitive firm’s problem
as
max pf (xv , x̄f ) − wv xv − wf x̄f .
xv ≥0

(2)

∂f
5. The FOC is p ∂x
= wv , i.e., the value of the marginal product must be equal
v

to its price!
Ex: Graphical representation of problem (2).
Ex: Factor demand with Cobb-Douglas production function.
F. Price changes
1. Increasing the price of a factor will obviously decrease the firm’s factor demand.
Ex: Differentiating FOC by w.
Ex: Graphical representation of factor price increase.
2. Increasing the price of output y however will increase the firm’s factor demand.
Ex: Differentiating FOC by p.
Ex: Graphical representation of product price increase.
G. The long run version
1. In the long run the problem is exactly the same except that the firm chooses
both factors.

max pf (xv , xf ) − wv xv − wf xv

xv ,xf ≥0

2. Values of each marginal product have to equal respective prices.
2

(3)

II. Profit functions, supply and (factor) demand
A. We can define a profit function as the solution to problem (3), i.e.,
π(p, w) = max pf (x) − w · x.
x≥0

(4)

B. Warning: this profit function does not always exist – corners and kinks complicate
its expression, and IRS or even CRS production functions cause problems. Cost
functions exist under much milder assumptions than profit functions.
C. In applied work, one sometimes sees profit functions estimated directly from data.
(E.g., in banking, and for internet platforms like iTunes or even Facebook.) If so,
it is helpful to know the general properties such a function must have, so they
can be imposed as parameter restrictions in the estimation.
D. Using straightforward arguments, Varian shows that profit functions (when they
exist) must be
1. (weakly) increasing in p and decreasing in each wi ,
2. homogeneous of degree 1 in (p, w),
3. convex in (p, w), and
4. continuous in (p, w).
E. One great thing about cost functions is that they tell us conditional factor demands (via Shephard’s Lemma). Profit functions, when they exist, can tell us
unconditional factor demands, and even the supply function.
F. Hotelling’s Lemma tells us that the supply function is:
y ∗ (p, w) =

∂π(p, w)
∂p

(5)

and that unconditional factor demands are
xi (p, w) = −
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∂π(p, w)
∂wi

(6)

G. The proof is analogous to that for Shephard’s lemma, and involves the envelope
theorem; see Varian p43-44 for self-contained proofs.
Ex: The one input, one output case.
III. The Firm’s Supply
A. The firm’s supply curve is y(p) = y ∗ (p, w) holding constant the input price vector
w while letting output price vary.
B. The supply curve turns out to be just selected portions of the marginal cost curve.
To see this notice that
1. The competitive firm’s profit maximization problem (taking output price and
factor prices as given) can be expressed as
max π = py − c(y)
2. The FOC is
p = c0 (y)
3. The firm sets marginal cost equal to marginal revenue as usual, but MR = p
for a competitive firm!
4. This is just the inverse supply curve that we regularly graph when doing
competitive analysis.
Ex: Find and sketch MC, AVC, supply when C(y) = 25 + 2y + y 2 .
C. Some qualifications
1. ”U” shaped marginal cost curves
a. If MC is U-shaped, then there may be two levels of output where price
and marginal cost are equal.
• In fact when MC is decreasing, the gap between revenue and cost is
increasing as more is produced.
• If this is so, the firm will always produce more.
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• This is confirmed by the SOC 0 < π 00 (y) = −c00 (y), associated with a
relative minimum.
b. It is only upward sloping portions of MC (where c00 (y) > 0 and thus the
SOC π 00 (y) < 0 holds) that can be part of the inverse supply curve.
2. The Shutdown Condition
a. Firms incur (sunk) fixed costs even if they aren’t producing anything,
and this fact can encourage them to produce even when they can’t turn
a positive profit. Here’s the algebra, where y denotes some positive level
of output:
π(0) > π(y)

⇐⇒

(7)

−F > py − cv (y) − F ⇐⇒
cv (y)
AV C =
> p
y
b. This implies that the firm is only willing to produce if the price is above
average variable cost.
3. Conclusion: the firm’s supply function y ∗ (p) follows the increasing portion of
the MC curve above AVC; elsewhere y ∗ (p) = 0.
D. An Individual Firm’s Producer Surplus
1. Recall that producer surplus is the area above the supply curve, below the
price line.
• The same is true of the individual firm.
• Recall that the area under the marginal cost curve is variable cost.
• Thus producer surplus is the difference between total revenue and total
variable cost!
Ex: Graphical representation of PS with the individual firm.
2. It shouldn’t be surprising that profits have a natural relationship to producer
surplus.
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a. Profits are just the difference between total revenue and total cost
π = py − cv (y) − F
b. Surplus is the difference between total revenue and variable cost
P S = py − cv (y)
c. Thus producer surplus is just the sum of profits and fixed costs.
PS = π + F

IV. Competitive Industry
A. Short run supply
1. The industry supply curve is just the horizontal sum of individual market
supply curves.
a. Sum of quantities supplied.
b. To the individual firms, prices are exogenous.
c. Prices individually determine firms’ output decisions.
2. In the short run,
a. Sunk fixed costs F are incurred no matter what.
b. As long as price is above its AVC, each firm is better off staying in business
even if taking losses.
c. No entry or exit on this time scale (starting a business usually involves
incurring fixed costs).
3. Use the same reasoning for multi-plant firms.
a. For two plants, max R(yA + yB ) − c(yA ) − c(yB ), and look at FOCs in
competitive case R(yA + yB ) = (yA + yB )p.
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b. In SR, keep each plant operating at the output level where p = M C(yi ),
on increasing branch of MC curve above AVC.
c. Shut down right away any plant that can’t cover its VC.
(In LR, shut down or sell off any plant that can’t cover its total cost.)
d. replace p by MR if the firm has market power.
Ex: San Jose plant has CSJ (y) = 25 + 2y + y 2 while Santa Cruz plant has
CSC (y) = 9 + 3y + y 2 .
B. Long run supply
In the long run, firms can adjust all of their productive inputs.
• Competitive model assumes no substantial barriers to entry:
startup costs are small relative to cumulative revenue in LR.
• Firms can exit without incurring fixed costs: in LR, all costs are variable.
So each firm’s LR supply curve is marginal cost in excess of average cost.
Entry: Suppose that initially there are only few firms in a market, and they each
make relatively high profits.
• Profits are signals that mobilize entrepreneurs to focus attention on highly
valued projects.
• ... so in this case profits attract new firms to the market.
• Each new firm causes the market supply curve to shift out and become more
elastic.
• This in turn lowers prices and therefore the profits of individual firms.
• This process of attraction and entry only ends when there are so many firms
in the market that an extra entrant would earn negative economic profit.
• Likewise, a permanent reduction in demand causing negative profits eventually will drive some firms out of the industry, until remaining firms can break
even.
• Thus LR price will be driven close to minimum average cost.
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• Conclusion: The competitive LR supply curve is infinitely elastic at minimum
average cost!
Caveat: In LR eq of competitive industry, the economic profit is zero, meaning
that accounting profit (ROE) is at normal level (WACC).
C. Rent and rent seeking. Economic rent is payment to a factor in excess of its
opportunity cost.
1. Determined by the market price for outputs and variable costs of production.
2. Rent is really just producer surplus seen in a different light.
A competitive market for that factor will drive its price to include all the rent.
1. The high input price drives firms’ profits back down to zero.
Politics can also dissipate rents.
1. Firms are willing to spend all potential rents to acquire fixed factors.
2. By creating or maintaining barriers to entry firms can create artificial scarcity.
3. The rent from this scarcity may be lucrative and firms will pay to create it.
4. This is pure waste and is called rent seeking.
Examples from the homework. Any other examples?

8

