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Theory of production

Gergely, K®hegyi�Dániel, Horn�Klára, Major

The course was prepaerd by Gergely K®hegyi, using Jack Hirshleifer, Amihai Glazer and David Hirshleifer
(2009) Mikroökonómia. Budapest: Osiris Kiadó, ELTECON-books (henceforth HGH), and Gábor Kertesi
(ed.) (2004) Mikroökonómia el®adásvázlatok. http://econ.core.hu/ kertesi/kertesimikro/ (henceforth KG).

Microeconomic concept of �rms

Why �rms?

• Business �rms are arti�cial creations, organized to produce goods and services for the market.

• But individuals and groups can produce for the market without creating a �rm. . .

• An important viewpoint: Firms exist to take advantage of team production while minimizing cost of
contracting.

Management 6= Ownership

• Managers: who act in the name of the �rm

• Owners: "residual claimants", who are legally entitled to the �rms income or assets after all contractual
payments are made.

• There could be a con�ict of interest between managers and owners.

e.g.: Should the management start a long-run investment instead of a short-run one, which means giving
up the end of the year bonus?

Note 1. In practice there are more owners, have di�erent preferences, and have much less information
than the management. How can they force the management to represent their interest? How can they make
the managers' preferences similar to their own? These are the questions the Theory of the �rm, or the
Organization theory deal with.

• Management has to contract with the owners, if owners are not themselves the managers, it is a minimal
condition.

• The corporate form is a speci�c type of contract among multiple owners of a �rm.

• Two key features:

� Limited liability

� Transferable shares

Note 2. The incentive structure of a �rm is greatly a�ected by the ownership structure and the corporate
form besides the external factors and the organization of the �rm.
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Two general principle:

• Need for monitoring (in general, inputs whose provision can easily be checked for quantity or quality
tend to be bought or rented under contract, whereas owners are more likely to provide those goods or
services that are di�cult to monitor.)

• Distribution of risk (owners take more risks, risk aversion of owners can also manifest in contracts -
e.g. corporate bonds)

Mergers, takeovers and �rm management
E�ect of income on expenditures (income elasticities)

Lowest Highest
income income

Category group group

Food 0,63 0,84
Housing 1,22 1,80
Household operation 0,66 0,85
Clothing 1,29 0,98
Transportation 1,50 0,90
Tobacco and alcohol 2,00 0,85

Merger bids and �abnormal� stock returns

1973�1979 1980�1989 1990�1998

(%)Hostile bids 8, 4 14, 3 4, 0
(%)Successful hostile bids 4, 1 7, 1 2, 6
(%)Gain to target �rms 16, 0 16, 0 15, 9
(%)Gain to −0, 3 −0, 4 −1, 0
acquirer �rms

Selected corporate governance provisions (1998)
Provision Percentage Description of provision
Blank check 87, 9 Preferred stock over which board has wide authority to determine

voting, conversion, and other rights
Classi�ed board 59, 4 Directors serve overlapping terms (so board cannot be overturned

all at once)
Golden parachutes 56, 6 Generous compensation for management if forced out in a takeover
Indemni�cation 24, 4 Protects o�cers from lawsuits based on their conduct
Poison pills 55, 3 Gives stockholders, other than takeover bidder, rights to purchase

stock at steep discount after change of control.
Supermajority 34, 1 Supermajority (beyond that speci�ed in state law) required for

takeovers

The "standard" microeconomic concept of the �rm

Assumption 1. Starting point: The �rm is a pro�t maximizing "black box", which transforms inputs ONLY
to products (outputs).

Consequence 1. A �rm has no property. All inputs are owned by the consumers (suppliers, shareholders).
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Decision of the �rm

Producers decision

What does the �rm decide about?

• What and how much to produce?

• What and how much inputs to use?

Di�erent production plans:

• Price: P

• Produced quantity (output): q

• Revenue: R

• Cost: C

Economic pro�t (Π)=Revenue-Costs

Note 3. Economic pro�t 6= Accounting pro�t

Π = R− C

R ≡ Pq

C ≡ F + V C

• Fix costs (F ):

� Avertable costs

� Sunk costs

• Variable costs (V C)

• at low output, cost rises with quantity but at decreasing rate, owing to the advantages of large-scale
production;

• at high output, cost rises with quantity at an increasing rate, re�ecting the Law of Diminishing Returns.
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Optimum of of the �rm in pure competition

Pro�t-maximizing

The pro�t-maximizing output is q∗, where the vertical di�erence between the total revenue curve R and the
total cost curve C is maximized. The maximized pro�t is Π∗. At q∗ the slopes along curves R and C are
equal.

• Average Revenue (AR)

AR =
R

q

• Marginal Revenue (MR): How much revenue change if we increase production by one unit?

MR =
∆R

∆q
,MR =

dR

dq

• Average Cost (AC)

AC =
C

q

• Marginal Revenue (MR): How much cost change is we increase production by one unit?

MC =
∆C

∆q
,MC =

dC

dq

De�nition 1. A competitive �rm is PRICE-TAKING on the commodity market. For a competitive �rm
price is an exogenous variable.

Statement 1. For a competitive �rm the marginal revenue equals price and the average revenue:

MR = P = AR

Statement 2. For a competitive �rm the pro�t-maximizing output is where marginal cost equals marginal
revenue, assuming that the marginal cost curve intersects the marginal revenue curve from below:

MC = MR = P

R = Pq

MR =
dR

dq
= P =

Pq

q
=

R

q
= AR
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Π = R− C → max
q

dΠ

dq
=

dR

dq
− dC

dq
= 0

MR−MC = 0

MR = MC

Economic interpretation:

• If MR > MC then increasing production by one unit revenue increases more than cost. ⇒ hence it is
pro�table to increase production.

• If MR < MC, then decreasing production by one unit revenue decreases less than cost. ⇒ hence it is
pro�table to decrease production.

• If MR = MC, then increasing production by one unit revenue increases just as much as cost. ⇒ hence
it is not pro�table to either increase or decrease production. Thus we produce in optimum.

Second order condition (the P = MC condition has to hold within the range, where MC is increasing):

d2Π

dq2
< 0

d2R

dq2
− d2C

dq2
< 0

d2(Pq)

dq2
− d2C

dq2
< 0

dP

dq
− dMC

dq
p < 0

dMC

dq
> 0

Optimal output

The marginal revenue curve MR and the marginal cost curve MC intersects at output q∗

Pro�t-maximum and the optimal output

At output q′ a ray from the origin is tangent to the total cost curve, which means that average cost equals
marginal cost. Thus in the lower diagram q′ lies at the intersection of the MC and the AC curves where the
average cost is at minimum.
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• Variable Cost (V C)
V C = C − F

• Average Variable Cost (AV C)

AV C =
V C

q
=

C − F

q

P Recommended
q AR R C approximation of MC AC VC AVC

MR marginal cost (exact)
0 60 0 128 � 69 ∞ 0 �
1 60 60 184 45 44 184,0 56 56
2 60 120 218 26 25 109,0 90 45
3 60 180 236 13 12 78,7 108 36
4 60 240 244 6 5 61,0 116 29
5 60 300 248 5 4 49,6 120 24
6 60 360 254 10 9 42,3 126 21
7 60 420 268 21 20 38,3 140 20
8 60 480 296 38 37 37,0 168 21
9 60 540 344 61 60 38,2 216 24
10 60 600 418 � 89 41,8 290 29

The shutdown decision

In the diagram the marginal cost MC curve cuts �rst through the low point of average variable cost AV C,
and then through the low point of average cost AC. The �rm will shut down if in the long run price is less
than PC . If price is below Pv, the �rm produces nothing even in the short run.
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• At q = 0 marginal cost (MC) equals average variable cost (AV C). As q approaches zero, MC and
AV C approach each other.

• MC relates to AV C just as it relates to average cost (AC). That is, what AV C decreases then
MC < AV C; when AV C increases, then MC > AV C; and when AV C is minimal (does not increase
or decrease) then MC = AV C. Thus MC intersects both AC and AV C in their low points.

• The low point of AV C is to the left of AC. This has to hold in order for the increasing MC to intersect
both AC, and AV C in their low points.

The shutdown decision

• R ≥ V C or, similarly P ≥ AV C is a necessary condition for the �rm to operate in the short run.

• R ≥ C or, similarly P ≥ AC is a necessary condition for the �rm to operate in the long run.

Statement 3. A price-taking �rm maximizes pro�t by producing that output where marginal cost = marginal
revenue = price (provided that marginal cost cuts marginal revenue from below, that price ≥ average variable
cost in the short run, and that price ≥ in the long run).

Division of outputs between plants

Optimum with more plants

A with two plants should divide any given output q in such a way that marginal costs in the two plants are
equal.

• q ≡ qa + qb

• optimum condition: MCa = MCb = MR = P

Firm level total output
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The �rm's marginal cost curve MC is the horizontal sum of the plant MCa and MCb curves. In seting �rm
output q∗ whereMC = P , the corresponding plant outputs q∗a and q∗b are such thatMCa = MCb = MR = P .

Long run

Long run costs

Long run

The long run total cost (LRTC) is the lower envelope of the short run total cost curves (SRTCi) given at
the di�erent scales of �rm.

Long run average cost

The long run average cost (LRAC is the lower envelope of the short run average cost curves (SRACi) given
at the di�erent scales of �rm. The long run marginal cost (LRMC) intersects (LRAC) in its low point.

Statement 4. Given the market price P , a competitive �rm makes the best long-run adjustment (selects the
correct level of the �xed input) and the best short run adjustment (selects the pro�t maximizing output q. by
satisfying the conditions long run marginal cost = short run marginal cost = price. (Assuming that the MC
curves cut the price lines from below, and that the no-shutdown conditions are met.)
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Discrete �xed input

Here the �xed input can only take on the two levels B = 1 or B = 2, and the SRAC curves are drawn
accordingly. The LRAC curve runs along the lower edges of the two SRAC curves.

Statement 5. Inputs may be held �xed in the face of a temporary demand �uctuations for two reasons: (1)
to avoid round trip transaction costs associated with selling and rebuying (or �ring and rehiring) inputs; and
(2) to save the costs of specializing inputs to the �rm. Holding some inputs �xed makes sense if the �rm is
dealing with a short-run �uctuation in demand. If the �rm regards the demand change as permanent, it will
make a long-run response, varying the amounts of all inputs.

Increasing costs and decreasing return
E�ect of income on expenditures (income elasticities)

Lowest Highest
income income

Category group group

Food 0,63 0,84
Housing 1,22 1,80
Household operation 0,66 0,85
Clothing 1,29 0,98
Transportation 1,50 0,90
Tobacco and alcohol 2,00 0,85

Peak versus o�-peak operation

In the peak demand period, the price taking �rm will set the sum of the marginal common cost, and the
marginal separable cost (MCC +MSC) equal to the peak-period price Pp. In the o�-peak period, only the
separable costs are incurred so the �rm should set MSC equal to the o�-peak price Po. Peak period output
is q∗p, and o�-peak output is q∗o < q∗p .
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Here if the common costs are charged solely to the peak period demand (by setting MCC +MSC = PP

for the peak period and MSC = Po for the o� peak period), a paradoxical result is obtained. The o�
peak quantity supplied q′o would be larger then the peak period quantity q′p, which cannot be correct. This
paradox occurs when Pp −Po < MCC - when the price di�erence between periods is less than the marginal
common cost. In this case the pro�t maximizing solution is to produce the same in each period, setting
q∗o = q∗p at the level of output, where MCC + 2MSC = Pp + Po. At this output the combined prices just
su�ce to cover the marginal separable cost and the marginal common cost.

E�ect of income on expenditures (income elasticities)

Lowest Highest
income income

Category group group

Food 0,63 0,84
Housing 1,22 1,80
Household operation 0,66 0,85
Clothing 1,29 0,98
Transportation 1,50 0,90
Tobacco and alcohol 2,00 0,85
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