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Profit maximization

The basic assumption in the study of production decisions is that firms want to
maximize their profits.

Total revenues (1) are the amount of money a firm receives for the sale
of the produced output. Total costs (C) are the market value of the inputs
used in production.

Profits (7) are the firm’s total revenues minus total costs:

T=R—-C.

As the consumer’s choice is made of two elements (budget constraint and pref-
erences), firm's profit maximization can be analyzes by looking at:

1. costs;

2. revenues.



Economic profits vs. accounting profits

Firm’'s costs of production include all the opportunity costs of making its output
of goods and services, i.e., all explicit and implicit costs.

Explicit costs are input costs that require a direct outlay of money by the
firm. Implicit costs are input costs that do not require an outlay of money
by the firm.

Economists measure firm's economic profits as total revenues minus total costs,
including both explicit and implicit costs. Accountants measure the accounting
profits as total revenue minus only the explicit costs. Thus, economic profits
are smaller than accounting profits.

A simple example. Manny is a guitar instructor who gives lessons for $20
per hour. One day, he must decide whether to buy tomato seeds ($100). He
should work 10 hours to plant the seeds and then get $300 worth of tomatoes.
What are Manny's economic profits? What are his accounting profits?
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Opportunity costs in the firm’s decision

Economist’s point of view
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The production function: a simple example

The production function shows the relationship between the inputs used to make
a good and the produced output.

Consider the case of a wheat farmer, who uses a fixed amount of land and a
variable number of workers in the farm’s production.

Worked  Wheat  Marginal
hours production product
5,000 95,000 25,000
6,000 120,000 20,000
7,000 140,000 15,000
8,000 155,000 10,000
9,000 165,000 5,000
10,000 170,000 0
11,000 170,000 :
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The production function: general characteristics

Because of the assumption of diminishing returns, the production function
will usually display the above shape (which is especially plausible in the case of

a single input).

The marginal product of the input in the production process is the increase
in output that arises from an additional unit of the input.

The slope of the production function measures the marginal product of an in-
put, such as labor. When the marginal product declines, the production function

becomes flatter.

= Notice that the assumption of diminishing returns is not the only possibility.
We can observe increasing or constant returns as well.



Types of costs

The production function is important to the firm because the inputs determine
the cost of production. These costs are key elements of firm's decision.

Total costs (T'C') may be divided into fixed costs and variable costs. Fixed
costs (T'F'C') are those costs that do not vary with the quantity of output
produced. Variable costs (T'V () are those costs that do vary with the
quantity of output produced.

TC =TFC+TVC.

Average costs can be determined by dividing the firm’s costs by the quantity of
produced output. The average total cost (AT'C) is the cost of each typical
unit of product. Similarly, one can find the average fixed cost (AFC') and
the average variable cost (AV ().
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Types of costs (cont.)

The marginal cost (M C') measures the increase in total costs that arises
from an extra unit of output. Usually, the marginal cost rises with the amount
of production. This reflects the property of diminishing marginal product.

MO:ATC

AQ

Let's go back to our simple example (with hourly wage equal to $15):

Output Labor TVC TC MC AC AVC
95,000 5,000 75,000 100,000 0.60 1.05 0.79
120,000 6,000 90,000 115,000 0.75 0.96 0.75
140,000 7,000 105,000 130,000 1.00 0.93 0.75
155,000 8,000 120,000 145,000 1.50 0.94 0.77
165,000 9,000 135,000 160,000 3.00 0.97 0.82
170,000 10,000 150,000 175,000 - 1.03 0.88
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Cost curves: general characteristics

e The AVC curve may initially slope down but need not. However, it will
eventually rise, as long as there are fixed factors that constraint production.

e The ATC curve is U-shaped. At very low levels of output, the ATC is high
because fixed costs are spread over only a few units (i.e., the AFC is high),
and the ATC declines as output increases. Afterwards, the ATC starts rising
because the AVC rises substantially.

e The MC and the AVC are the same at the first unit of output.

e The MC curve passes through the minimum point of both the AVC
and the ATC curves. In fact: whenever MC is less than ATC, ATC is
falling, while whenever MC is greater than ATC, ATC is rising.
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Construction of the average cost curve. (A) The average
fixed costs decrease as output is increased. (B) The average vari-
able costs eventually increase as output is increased. (C) The
combination of these two effects produces a U-shaped average

cost curve.







Short-run vs. long-run cost curves

For many firms, the division of total costs between fixed and variable costs
depends on the time horizon being considered.

In the short run, some costs are fixed. In the long run, fixed costs become
variable costs. That's why long-run cost curves differ from short-run cost curves.

Assume that there are discrete levels (e.g., 3) of the fixed factor that you can
adjust in the long run. Each level is associated to a short-run ATC curve.

Then, the long-run ATC curve is the lower boundary (or envelope) of the
three short-run ATC curves.

The long-run MC curve consists of the various segments of the short-run
MC curves associated with the lower ATC curve at every output level.
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Economies of scale

If increasing all inputs in proportion leads to a more than proportionate increase
in output, we have economies of scale (i.e., “big is beautiful”). In this case,
long-run average total cost falls as the quantity of output increases.

If increasing all inputs in proportion leads to a less than proportionate increase
in output, we have diseconomies of scale (i.e., “small is beautiful”). In this
case, long-run average total cost rises as the quantity of output increases.

If increasing all inputs in proportion leads to a proportionate increase in output,
we have constant returns to scale. In this case, long-run average total
cost stays the same as the quantity of output increases.
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Going back to firm’s revenues

If we think about the profit maximization problem, it is clear that firms always
wish to reduce costs and increase revenues. We have seen how the technology
embedded in the production function constraints costs.

But also revenues (R = P()) face constraints, which come from the market
environment. |f a firm wants to charge a very high price, it must realize that
it will eventually lose some (or all) customers.

We begin by analyzing a particular market environment - perfect competi-
tion - which happens to be the most important benchmark in economic theory.
Within this environment, we'll solve the firm’s maximization problem.
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The competitive market

In a perfectly competitive market, each producer is small compared to
the size of the market and, as a consequence, has no influence on the equilibrium
price. In this hypothetical case, we say that firms have no market power.

This is equivalent to assume that firms are price takers.

To sum up, a competitive market must satisfy the following conditions.
e [here are many consumers and producers in the market.
e [he good supplied by producers is homogeneous.

e Firms can freely enter or exit the market.
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Revenues of the competitive firm

The crucial assumption about competitive markets is the price-taking behavior.

Because of this assumption, revenues are simply given by the quantity sold by
the firm (@) times the (fixed) market price (P).

Similarly to ATC and MC, we can define the average revenue (AR = R/Q)
and the marginal revenue (MR = AR/AQ). In the competitive environ-
ment, it is easy to show that: AR = M R = P.

Let's go back to our simple example (assuming that the market price is $1):

Qutput TC MC R 7 MR
95,000 100,000 0.60| 95,000 -5,000 1.00
120,000 115,000 0.75/120,000 5,000 1.00
140,000 130,000 1.00|140,000 10,000 1.00
155,000 145,000 1.50/155,000 10,000 1.00
165,000 160,000 3.00/165,000 5,000 1.00
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The competitive firm and profit maximization

In this example, profit maximization leads to () = 140,000 or () = 155, 000.
Notice that for the first quantity we observe: MR =P = MC.

In general, because firms take their decisions at the margin, profit maximization
requires MR = MC'. Infact, as long as M R exceeds M C', by simply increasing
the quantity produced firms can raise their profits.

Since in the competitive market M R = P, the firm is willing to supply the
quantity () whose marginal cost is equal to the market price.
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The supply curve of the competitive firm (short-run)

At the end of the day, since the competitive firm produces at the point in which

the output price equals marginal cost, the MC curve coincides with the firm’s
supply curve. With a small adjustment...

For some levels of the price, the firm may prefer not to produce anything at

all. In particular, in the short-run, the firm shuts down if the revenues that
it would get from operating are less than the variable costs. That is:

R<TVC=AR=P<AVC = Q=0

Notice that, even if it shuts down, the firm must pay TFC (sunk costs).

As a consequence, the firm's short-run supply curve is the portion of the
MC curve that lies above the AVC curve (see next graph).
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INSERT COMPETITIVE-FIG1.PDF HERE
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The supply curve of the competitive firm (long-run)

In the long-run, there is more room for adjustment and no fixed costs. Hence,
the firm exits the market only if the revenues it would get from operating are
less than the total costs. That is:

R<TC=AR=P<ATC=0Q=0

In the long-run, if it exits the market, the firm must not pay TFC.

As a consequence, the firm's long-run supply curve is the portion of the
MC curve that lies above the ATC curve (see next graph).
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INSERT COMPETITIVE-FIG2.PDF HERE
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The supply curve of the competitive market (short-run)

The previous reasoning referred to the individual supply curve of a single firm.
How can we get the market supply curve in a competitive environment?

Again, it is important to distinguish between the short-run and long-run.

In the short-run, you can safely make the assumption that the number of
firms competing in the market is fixed.

Assume that you observe NN identical firms. For each of them, the short-run
supply curve is given by the portion of MC above AVC. The market supply
curve is simply the horizontal sum of all individual supply curves (i.e., at every
price, the market supply is N times the quantity supplied by each firm).
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The supply curve of the competitive market (long-run)

However, in the long-run, some firms may exit the market and others may enter.
In general, if active firms are making profits, new firms have an incentive to
enter. If some active firms are making losses, they have an incentive to exit.

The entry of new firms would drive down price and profits. The exit of old firms
would drive up price and profits. At the end of the day, firms that remain in the
market must be making zero economic profits (pay attention: what does
it really mean zero economic profits?).

The next two graphs show that this can happen only when: P = ATC = MC.
That is, in the long-run, assuming that all firms face the same costs, each firm
operates at the point in which average costs are minimal. And the long-run
market supply is horizontal (infinitely elastic).

= Notice that this is coming from the assumption that all firms are identical. If
you assume that firms face different costs, you get the usual upward sloped
supply curve (but more elastic than in the short-run).
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INSERT COMPETITIVE-FIG3-4.PDF HERE
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