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» Profit maximization - revision




THE GOAL OF EACH FIRM (IN ALL MARKET REGIMES)
IS TO MAXIMIZE PROFIT

» The profit (r) is defined as the difference between revenues
(R) and total costs (C) and depends on the quantity of
output produced by the firm (g):

m(q) = R(q) — C(q) -

» The firm decides about its optimal production in two
steps:
1. What level of output 4* maximizes the profit of the firm?

2. At this level, is it optimal to produce or to interrupt (stop)
the production?

» The firm thus maximizes its profit (given market
conditions), and if this maximal profit at least lowers the
necessary costs, then the firm produces the optimal
quantity of output.



AT OPTIMAL PRODUCTION LEVEL, THE PROFIT IS
MAXIMIZED - MARGINAL PROFIT IS EQUAL TO ZERO

» We assume that with
increasing quantity produced,

e Cs
the profit first increases and E ATT/AG=0
than decreases.
» At the point where the profit Ny
stops increasing and starts g
decreasing, it is maximized, g
N

and this point thus
corresponds to the optimal
production g*.

Am(q)

» Marginal profit Ag 18 equal
to zero at this point.




AT OPTIMAL PRODUCTION LEVEL, MARGINAL
REVENUES ARE EQUAL TO MARGINAL COSTS

» Necessary condition for the production g* to be optimal:

Am(q") _ AR(g") AC(@g")

Ag Ag Ag =0.

» If we denote marglnal revenues MR = &8 ; R and marginal

costs MC = A ;o we have the condition
MR(q*) = MC(q") -

» This condition tells us that at the optimal production level,
the change of costs has to be just compensated by the
change of revenues.



THE FIRM PRODUCES IF REVENUES IN OPTIMUM ARE
LARGER THAN VARIABLE COSTS

» At the optimal solution g%, the profit of the firm (generated
by production) has to be larger than the loss given by fixed
costs (that the firm has to pay even if it does not produce):

m(q*) = R(g") = C(q") = —FC ,
where FC are necessary fixed costs.
» It holds then:
R(q") = C(q") —FC=VC(q") ,
where VC(g) are variable costs.
» This condition as well as the condition

MR(q") = MC(q")

has to be satisfied in the short run as well as in the long
run and under all market regimes.



THE OPTIMAL LEVEL OF PRODUCTION DEPENDS ON
THE MARKET STRUCTURE

» Marginal costs are given by the production technology of
the firm.

» Marginal revenues depend on the market structure.

» Market structure is defined by the number of firms in the
market, conditions under which firms can enter the market
and leave it, and the ability of firms to differentiate their
products from the products of their competitors.



» Perfect competition

N



PERFECT COMPETITION REGIME IS CHARACTERIZED
BY SEVERAL CONDITIONS:

1. There is a large number of firms and consumers in the
market.

2. Firms sell identical products.

3. Sellers and buyers have perfect information about prices.

4. Transactions costs (of change of business partner) are low.

5. Firms can enter and leave the market freely.



UNDER PERFECT COMPETITION, A LARGE NUMBER OF
FIRMS IS SELLING IDENTICAL PRODUCTS

» If there is a large number of producers in the market, and

one of them increases the price, customers will switch to
another one.

» The more identical the products are, the better the
competition is.
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UNDER PERFECT COMPETITION, A LARGE NUMBER OF

FIRMS IS SELLING IDENTICAL PRODUCTS

» Small number of producers selling differentiated products
lowers the competition level.




UNDER PERFECT COMPETITION, PERFECT
INFORMATION ABOUT PRICES IS AVAILABLE

7:" Runner

» If customers can easily
compare products and their
prices, it is more difficult for
the producer to deviate from
the market price.

» Information thus leads to
market structure with higher
competition level.




IN PERFECT COMPETITION REGIME, TRANSACTION
COSTS ARE LOW

» If it is easy to change the
supplier, competition
increases.

» If it is costly to change the
supplier, the consumer is
willing to accept the increase
of price by the supplier.
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IN PERFECT COMPETITION REGIME, FIRMS CAN
FREELY ENTER THE MARKET

» If firms can freely enter the
market, then existing firms
cannot deviate from the
market price, because they can
be replaced by new
competitors.

» For flexible environment with
perfect competition, firms
have to be allowed to leave the
market, if revenues at market
price do not cover their costs.




PERFECT COMPETITION REGIME IS A GREAT BASELINE
TO STUDY OTHER MARKET STRUCTURES

» We can consider many markets to be perfectly competitive
(commodity markets, stock markets, retail market, etc.).

» Perfect competition regime maximizes society’s welfare.

» This regime thus represents a baseline to which we can
compare other market structures.



» Profit maximization under perfect competition




UNDER THE REGIME OF PERFECT COMPETITION, THE
FIRM IS “PRICE TAKER”

» In economic models, we define perfect competition as the
situation in which the firm cannot influence the price of
the good it sells and has to accept the price given by the
market.

» This situation is conditioned by previously explained
assumptions and technically, it occurs when the firm faces
perfectly elastic (horizontal) demand.

» This means that:

» at the given price, the firm can sell as much as it can
produce, it has thus no incentive to lower the price;

» the firm cannot increase the price, because nobody would
buy the good.



IN PERFECT COMPETITION REGIME, THE FIRM FACES
PERFECTLY ELASTIC (HORIZONTAL) DEMAND

» If there is a large number of firms in the market, each of
them covers only a small part of the total demand - the
part that is not covered by other firms.

» We talk about “residual demand” D’ (p), equal to the
difference between total demand D(p) and the supply by
other firmsS°(p):

D'(p) = D(p) — S°(p)

» If the price is so high that the demand by other firms is
higher than demand, the residual demand will be zero (the
firm will not sell its products and will not produce).

» For lower prices, the firm can cover the positive difference.



RESIDUAL DEMAND IS MORE ELASTIC (MORE FLAT)
THAN TOTAL DEMAND

D(p)

S°(p)
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IN PERFECT COMPETITION REGIME, THE FIRM FACES
PERFECTLY ELASTIC (HORIZONTAL) DEMAND

» If there are n identical firms in the market, than the
elasticity of residual demand faced by the n-th firm is
equal to

g=ne—(m—-1n",
where ¢ is the elasticity of total demand and 7° is elasticity
of supply by remaining n — 1 firms.

» We know that e < 0 and n° > 0, and so we see that

lim &' = —o0 .
n——+oo

» In perfect competition regime, when there is a large
number of firms in the market, the firm faces perfectly

elastic and thus horizontal demand - it has to accept the
price given by the market.



IN PERFECT COMPETITION REGIME, MARGINAL COSTS
IN THE OPTIMUM ARE EQUAL TO THE PRICE

» Revenues of the firm equal to the quantity of production g
multiplied by the price p:

R(q) =pq

» In perfect competition regime, the firm does not influence
by its decision about g the market price p, and therefore p
does not depend on 4.

» Marginal revenues are thus

A
Ag Qg
» From the necessary condition for profit maximization, we
thus get
MR(g") =MC(g") =p .



IN PERFECT COMPETITION REGIME, MARGINAL COSTS
IN THE OPTIMUM ARE EQUAL TO THE PRICE
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p - market price

Optimal production




WE CAN REPRESENT THE PROFIT OF A COMPETITIVE
FIRM GRAPHICALLY USING COST CURVES
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p - market price
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IN SHORT RUN, FIRM CAN MAKE LOSS, BUT IT HAS TO
BE SMALLER THAN THE LOSS GIVEN BY FIXED COSTS
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A - loss when producing
A+B - loss without production
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EXCERCISE

An industry currently has 100 firms, all of which have fixed costs of
$12 and average variable cost as follows:

Quantity Average variable costs (in USD)
1 1
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1. Compute marginal cost and average total cost.

2. The price is currently $9. What is the total quantity supplied in
the market? Is this market in long-run equilibrium?

3. As this market makes the transition to its long-run equilibrium,
will the price rise or fall? Will the quantity demanded rise or
fall? Will the quantity supplied by each firm rise or fall?



