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CM22A - FIRMS, COSTS, REVENUES 
AND PROFIT 3/1/15 

 
 
1. THE NUMBER AND SIZES OF FIRMS 
 

In 2008 there were about 27m firms in the US. Most firms are sole proprietorships 

although the 3m corporations are the largest firms in terms of numbers of 

employees, revenues, capital employed, and profits. The largest 500 

manufacturing firms produced about one third of US GDP. 21m firms had no 

employees and 4.6m employed less than ten workers. Wal-Mart had about 2.2 m 

employees and sales of $422b in 2011 (globally), whereas the US Postal Service 

has about 560,000 employees who generate $66b in revenue.  

 
A. THE THEORY OF THE FIRM: TEXTBOOK VERSION 
 
1. PROFIT 
 
1. We assume that firms maximize profits (Π), which is the difference between total 
revenue (TR = PxQ) and TC. We have distinguished between explicit costs (EC) – 
essentially money payments to inputs and to acquire resources needed in the 
production process from other firms– and implicit costs (IC) that are opportunity 
costs that are in the form of non-monetary opportunities forgone.  Similarly there 
are explicit revenues (money received from selling the firm’s output) and implicit 
benefits such as the benefits of being your own boss and having control over the 
operations of your business. Π = TR –TC where all costs and benefits are taken into 
account.  
 
2. Economists make a distinction between economic profits (Π) and accounting 
profits (ΠA). Where Π = TR – (EC + IC) and ΠA = TR – EC. Accounting rules and what 
the IRS will allow bind accountants and so they do not treat what the owner of the 
business could earn if employed by someone else as a cost but clearly this is an 
implicit cost – money forgone because you run your own business. Other examples 
are the forgone earnings on your own capital that you invest in the business and the 
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use of your own accommodation or vehicles in running the business. Because ICs 
are not included in ΠA, accounting profits will be larger than economic profits, 
ΠA>Π. Even economists tend to ignore implicit benefits. 
 
3. Because economists are concerned with opportunity costs they include a normal 
return on capital or “normal profit” as part of the firm’s total costs. The normal 
return on capital or normal profit is the return on capital that you would expect to 
get if you invested your capital in another business of equal risk. Say you have $1m 
invested in the firm – either your own money or money that you have borrowed. If 
used elsewhere that capital would earn an annual return of $100,000, that is, you 
would get $100,000 from your investment each year without having to go to the 
trouble of running your business. The economist therefore says that you don’t start 
to make a profit until you have made at least $100,000.01. (You will see in T28 that 
economists say that perfectly competitive firms make zero profits in the long run. 
This is because freedom of entry into competitive markets guarantees that each 
firm makes a “normal profit”, a normal rate of return on capital.) 
 
4. The theory of the firm is about resource allocation, not about how to run a 
business. The theory is meant to explain what is going on the supply side of the 
market. 
 
5. The theory of the firm is a static theory (like a photograph rather than a video) 
and real firms are concerned with generating a stream of earnings (another name 
for profits) for their stockholders. (See B below).  
 

2. COSTS 
 
1. TC = FC + VC. Where FC is fixed cost, which does not vary with output, and 
VC is variable cost, which increases as output increases. We associate FC with 
the cost of the physical capital that the firm employs (its plant – factory/offices 
– and machinery – huge pressing and cutting machines or clocks on the wall). 
In the short run capital is fixed by assumption. In the long run all inputs are 
variable and all costs become variable costs. 
 
2. All cost are opportunity costs and FC and VC may have both explicit and 
implicit components. 



 3 

 
3. Sunk costs are not costs – because they are not recoverable (they have no 
alternative uses because they have already been spent) – and should therefore not 
be taken into account when making decisions.  
 
4. The FC and VC and TC curves are shown in Figures 1a, 1b, and 1c. It is 
assumed that initially VC is increasing at a decreasing rate, but that after some 
output level is reached (Q0) VC starts to increase at an increasing rate. Because 
the FC curve is horizontal, the shape of the TC curve is determined solely by 
the shape of the VC curve.  (FC is a determinant of the height of the TC curve 
but it does not determine the slope of the TC curve.) (Strictly speaking fixed 
costs, or overheads, are not costs in the short-run because they cannot be 
avoided even if the firm shuts down its operation. You still have a contractual 
obligation to pay your rent even though your output is zero.) 
 
 

 
 
5. Note that TC must always increase as output, Q, increases because to 
produce more output requires more inputs and inputs have positive prices – if 
TC fell then the inputs would be paying the firm to employ them! 
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6. Marginal Cost (MC) is the change in TC brought about by a unit change in 
output (Q): MC = ΔTC/ΔQ where ΔQ = 1. Because MC is simply the slope of 
the TC curve MC is also the change in VC brought about by a unit change in 
output. Q. MC depends only on VC because the slope of the TC curve does 
not depend on the constant FC. 
 
[For math buffs: In order to use calculus economists assume that Q is infinitely 
divisible and then MC =dTC/dQ = dVC/dQ because dTC/dQ = d(FC+VC))/dQ 
= dFC/dQ + dVC/dQ = 0 + dVC/dQ.] 
 
5. Figure 2a and Figure 2b show the relationship between the TC and MC 
curves as economists conventionally draw them. (The Figures are not drawn 
properly to scale.) The slope of the TC curve at QC is the slope of the 
hypotenuse of the triangle at C; it is the height of the MC curve at QC. Up to 
QB the TC curve is increasing at a decreasing rate and so its (positive) slope is 
getting smaller and so the MC curve is falling in this range. To the right of QB 
(as Q increases) the (positive) slope of the TC curve is increasing at an 
increasing rate  (the curve is getting steeper). Therefore to the right of QB the 
MC curve is positively sloped. At QB the slope of the TC shifts from increasing 



 5 

at a decreasing rate to increasing at an increasing rate. Therefore at QB the MC 
curve shifts from having a negative slope to having a positive slope (the MC 
curve is flat at this point. At QB MC is minimized (but not zero!) 
 

 
 
6. Average cost is TC divided by output (Q) – cost per unit of output – which is 
the sum of average fixed cost (AFC) plus average variable cost (AVC), that is, 
AC = TC/Q = (FC + VC)/Q = FC/Q + VC/Q = AFC + AVC.  
 
7. Figure 3 shows the economists’ standard presentation of the relationships 
between AC, AVC, AFC, and MC. (It is easy to show that the MC curve cuts the 
AC and AVC curves at their minimum points. Whether the conventional AC 
and AVC curves are downward sloping depends not on the slope of the MC 
curve but on whether the MC is below or above the average curves. If your 
grades this quarter are better than they have been on average in previous 
quarters then your GPA will increase, if your grades this quarter are worse than 
they have been on average then your GPA will fall, if your grades this quarter 
are equal to your previous average grade then your GPA will remain constant.) 
[The Figure is the best I can do with Paintbrush. The AFC should drop very 
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steeply. If FC is $1m and Q=1 then AFC =$1m, but if Q=2 then AFC=$500,000 
and if Q=10 then AFC= $100,000 but as Q becomes larger the AFC curve 
drops at a smaller and smaller rate becoming closer and closer (asymptotic) to 
the horizontal axis but never actually touching it.] 
 

 
 
 
8. In the long run most industries probably exhibit deceasing or diminishing returns 
to scale so that small firms have cost advantages over larger ones (high quality 
restaurants may not be able to "scale up" without appearing like canteens) and the 
supply curve will be upward sloping, the usual assumption (see Figure 4a). 
However, there may be "economies of scale" i.e. large plants may have lower costs 
than smaller plants (automobiles and commercial jets) in which case the long run 
supply curve will be downward sloping (see Figure 4c). But many service industries 
exhibit constant returns to scale – the largest law firms are have relatively small 
numbers of employees and their costs are not significantly lower than smaller law 
firms and the long run supply curve is basically flat (Figure 4c).  Probably most 
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industry’s long run supply curves are a mixture of all three types of returns (Figure 
4d). 
 
 

 
3. REVENUE. 
 
1. Total Revenue (TR) is the product of output and the average price at which X 
is sold: TR = P x Q. If price is constant over all ranges of output then TR is a 
straight line (starting at the origin because the firm has no revenue if it does 
not produce anything to sell) with a slope equal to the price of X (see Figure 
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5(a)). However, in most real world situations, price will have to fall to persuade 
consumers to buy more and the TR curve will increase at a decreasing rate (see 
Figure 5(b)). The shape of the TR curve depends on whether the demand curve 
for X is “horizontal” (which is only true in perfect competition) or negatively 
sloped.  
 

 
 
2. Average revenue (AR) is TR/Q = (P x Q)/Q = P. Price is always equal to 
average revenue (so long as the firm charges a uniform price for each unit) and 
therefore the average revenue curve is just the demand curve for the firm’s 
product. In general price depends on quantity and the average revenue curve 
will usually be downward sloping (because demand curves have negative 
slopes).  
 
3. Marginal Revenue (MR) is the change in TR brought about by a unit change 
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in output, Q.  MR = ΔTR/ΔQ where ΔQ = 1. MR is the slope of the TR curve. 
The MR curve bisects (cuts into two equal pieces) the distance between the 
vertical axis and the average revenue curve.  
 
4. In Figure 6a we show the AR and MR curves that correspond to a horizontal 
(firm) demand curve, when P=AR=MR. This case applies only to perfect 
competition. In Figure 6b we show the normal case where the demand (AR) 
curve is downward sloping. Here the MR curve bisects the distance from the 
demand (AR) curve to the vertical axis. 
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4. PROFIT MAXIMIZATION. 
 
1. Profit (π) is maximized when the vertical distance between the TR and TC 
curves is as big as possible (see Figures 7a and 7b). The output (Q) at which 
profit is maximized is the output at which the slopes of the TR and TC curves 
are equal (this is the same argument we used earlier in the course to show that 
net benefit (TB –TC) was maximized when the two curves total curves were 
parallel). But the slope of the TR is MR and the slope of the TC curve is MC 
and so profit is maximized when MR = MC. (This is something that you need to 
know. It is a variation on MB = MC where the MB to the firm of producing and 
selling an additional unit of output is its MR from selling that unit of output.) 
(See Figures 7c.) 
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[For math buffs: The first order condition for a maximum is dπ/dQ = dTR/dQ – 
dTC/dQ = 0 or dTR/dQ = dTC/dQ or MR = MC. The second order condition 
requires the MC curve to cut the MR curve from below.] 
 
2. We assume that firms adjust output (or, if they are not perfectly competitive, 

sometimes, price) so as to maximize profit (π). But most firms do not know what 

their marginal revenues and marginal costs are for the many individual products 

that they produce within a single plant. Clearly our toy model is not going to be a 

guide to real firms who do not know what their MC and MR are, in fact they only 

have a hazy idea about what the demand for their products are. If the toy model 

applied to actual firms they would all make a profit or would minimize their losses. 
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3. In a world of uncertainty, and where decision-making involves the future, profit 

maximization becomes an ambiguous concept – short run profit maximization 

involves assessing the probabilities assonated with different actions may not lead 

to maximization of profits in the long run. (When Campbells entered the UK soup 

market in 1960 they essentially gave their soup away for three years in order to 

establish a viable market share and to gain space on supermarket shelves. Some 

successful IT firms were in business for years before they made a profit). 

 

8. USEFUL CONCEPTS. 
 
Although I have been very critical of the theory of the firm, at least in the form 
taught to undergraduates, this should not discourage you from becoming an 
economist. Think what opportunities lie before you if you come to grips with these 
problems (and those of consumer theory) and build much more satisfactory models 
of firms' behavior. 
 

9. LIMITATIONS 
 
1. One size fits all. “The” theory of the firm has to encompass everything from 
General Motors to the corner Coffee Hut. It is therefore deliberately abstract and 
non-specific and its content almost vacuous. The theory is not designed to advise 
you on how to run a firm. In its modern, post-1960s, form the theory is a theory of 
supply that complements the theory of consumer behavior that underpins the 
demand curve. The theory is therefore part of the market explanation of how 
resources are allocated. It is part of the supply and demand model. The theory 
answers the question: if the firm is maximizing its profit then what can we say? The 
answer is the MR must be equal to MC  (and the MC curve has to cut the MR curve 
from below). It is not designed to answer the question: how can the firm determine 
its profit maximizing output. 
 
2. The theory assumes that in the short run the “law” of diminishing returns holds 
and so the MC curve is a skewed J shape, and the AC and AVC curves are U-
shaped. But the empirical evidence suggests that for most firms costs are 
dominated by FC for low levels of output but that variable costs are almost 
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constant and so the MC and AC curves are flat over normal ranges of output. (See 
Figures 2a and 2b.) As output increases FC (overheads) gets spread over more and 
more units of output and so AFC drops rapidly as the theory claims. But with MC 
constant AVC is also constant (equal to the additional MC generated by each new 
unit of output). Therefore AC drops dramatically initially and then flattens out 
getting closer and closer to AVC as AFC gets closer and closer to zero.  
 
3. Sunk costs are not costs and so they are not even part of fixed costs. 
 

 
 

 
 
 

4. Most firms produce more than one good or service. Ther is no logically sound 
way to allocate overheads to the individual goods. Most goods are produced in 
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batches. Firms do not usually know their MC of production. And because 
information is not free and the real world is a world of uncertainty firms do not 
know their MR curves either. Our neat diagrams do not correspond with the real 
decision processes of firms. Clearly if the world was as simple as our toy model 
running a firm would not be the challenging job that it is. 
 
5. Since firms do not know their MC and MR they do not maximize profits by 
adjusting output until MR=MC. Prices are seldom set by “the market” but are 
usually a “mark up” on average cost; this mark up may not be very responsive to 
fluctuations in demand. Real world firms change list prices infrequently – although 
they may use sales to tempoarily lower their prices. They adjust inventories and 
production levels rather than prices. 
 
6. Profit maximization is an ambiguous concept in a world in which decisions made 
about the future have to be made in the present. Economists distinguish between 
the short run – a period in which at least one input is fixed (usually the firm’s plant 
or capital) – and the long run in which all inputs are variable. But this short run/long 
run distinction is about analytical time not clock time. There is no reason to believe 
that the long run is a longer period of clock time than the short run. (Our toy model 
is a staic model in which there is no time, not a dtnamic model in which production 
and sales occur over time.) 
 
7. Clearly profitability is ultimately a limiting constraint upon firms, you cannot 
make losses for ever, but many firms have made losses for long periods of time 
without going out of business. (The theoretical firm cannot go bankrupt, it simply 
ceases to exist.) Many of the alternative objectives suggested to replace the profit 
maximization goal are concerned with making profit in the future – maximizing 
sales may give you network externalities or market penetration. 
 
8. It is not even clear how we can determine if the firm is maximizing its profits. The 
fact that it made $10b profit last year does not mean that it could not have made 
$11b or $10.00025b. (3,003) 
 

10. MOST, BUT NOT ALL OF, WHAT YOU SHOULD KNOW 
 
1. Costs are opportunity costs. IC are costs just like money expenditures on wages 
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paid to labor. 
 
2. TC=FC+VC 
 
Fixed and variable mean in relation to output. 
 
3. Sunk costs are non-recoverable and should not influence current decisions. 
 
4. Average cost is TC/Q. MC is the change in total cost when output changes by 
one unit. 
 
5. Economists draw AC and MC curves as U-shaped curves. 
 
6. TR=PxQ and AR=TR/Q therefore AR=P. These statements are always true in our 
model. (In the real world firms may charge different prices for different units and 
then AR is not equal to P.) 
 
7. MR is the change in TR when Q changes by one unit.  
 
8. Profit is maximized when MR=MC. 

 
24A. APPENDIX: THE THEORY OF THE FIRM  

- A CRITIQUE 
 
1. HISTORICAL BACKGROUND 
 
1. Before 1860 economics was largely concerned with the determinants of 
economic growth and with the problem of the allocation of output amongst the 
factors of production (distribution). In the mid-1860s economists switched their 
focus to questions of resource allocation – how to get the best out of limited 
resources for which there were alternative uses. Resource allocation was analyzed 
using the supply and demand model; the emphasis was on how markets solved 
resource allocation problems using the price mechanism. This line of research 
culminated in the Arrow-Debreu model that is the starting point for most 
discussions of market efficiency and which dominates current research in both 
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microeconomics and macroeconomics. As we have seen the firms in this model are 
very simple – they produce a single product, they possess complete information 
concerning their costs and face a given price and they therefore maximize profit by 
adjusting output not prices. In this context – perfect competition – what economists 
call the “theory of the firm” might be better thought of as a theory of supply. The 
theory of the firm that you find in principles level textbooks has hardly changed 
from the theory I was taught in 1957 and most of that theory had hardly changed 
since the 1930s, some of it comes straight from Marshall's Principles of 1890, and 
some of it can be found in Cournot's A Mathematical Theory of Wealth published, 
but largely ignored, in 1838. The major innovation in what we teach at the 
principles level is the use of game theory to understand strategic interactions 
between oligopolistic firms. 
 
2. Economists have been aware since Adam Smith that there are monopolies and 
other non-competitive forms of market structure. The textbook theory of the firm 
starts with perfect competition and then switches to other market structures such as 
monopoly. However, perfect competition is not a market form that is often 
encountered in real economies, non-competitive firms largely dominate the US 
economy. Monopoly in its textbook form is also not commonly found in real 
economies. Naturally the textbooks tend to spend a great deal of space to perfect 
competition and monopoly. 
  
3. Economic theory can be boiled down to theories of what motivates buyers (the 

theory of consumer behavior) and what motivates sellers (the theory of the firm). I 

would argue that if we think of the theory of consumer behavior and the theory of 

the firm as a pair of handcuffs that restrain the development of a more realistic 

economic theory then the theory of consumer behavior handcuff is made of flawed 

steel, fits very loosely and the lock is easy to pick, but the theory of the firm 

handcuff (as taught to undergraduates for the last sixty years) is merely a loose 

chain of paper clips pretending to be a handcuff. For all of its admitted limitations 

the conventional theory of consumer behavior provides us with a useful first 

approximation to a successful model of household consumption decisions, 

whereas the theory of the firm sheds almost no light on the behavior of real world 

firms, essentially because it was never meant to be a guide to how to operate a 

firm.  

 

4. The theory of the firm has been criticized for its lack of realism but all theories 
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are simplifications of reality. The real issue is how effective are the simplifications in 

allowing us to predict behavior. The theory of the firm assumes that firms produce 

a single good or service and that they are concerned only with decisions about 

what output to produce to maximize profits. The theory is static and assumes that 

firms have information about costs and revenues that is not usually available to 

them. In particular it is very difficult to determine the marginal cost of producing an 

extra unit of model A in a plant where the firm may also be producing models B 

through G. The firms are assumed to maximize profit, something that is ambiguous 

in a world of uncertainty and where decisions taken today impact revenues and 

costs in the future. Firms are actually more concerned with their return on capital, 

earnings per share or maximizing the value of their shareholders wealth over time.  

 

5. Real world firms are very much concerned with research and development 

designed to lower the firms' production costs and, more importantly, with 

improving the quality of their products, and with introducing and marketing new 

products. The economists’ firm is basically an input-output mechanism (a 

technological black box), mechanically converting inputs of labor, capital, and raw 

materials into a good or service. The firm has no internal structure, has no financial 

constraints, holds no inventories, has no supply chains, has no personnel or human 

resources concerns, and does not engage in marketing and advertising. Although 

descriptive realism is not an essential feature of scientific models the theory of the 

firm is such a caricature that it is of only very limited use in analyzing real world 

situations.  

 

WHAT DO COST CURVES REALLY LOOK LIKE? 

 

1. There is considerable evidence that for many firms the variable cost (VC) 
curve is close to a straight line over most ranges of output – the variable cost 
of producing an additional CD or DVD is very small, as is the cost of 
distributing a software program. In which case the variable and total cost (TC) 
curves would look like those in Figure 1. I would expect that fixed costs would 
be very large in this case, because they would consist of very large research 
and development (R&D) expenditures that would be completed before the 
new model or the new product would be brought onto the market. Strictly 
speaking the R&D costs are not recoverable and so they are sunk costs and as 
such should not be taken into account when deciding how to price the 
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product; the fixed costs do not determine marginal costs (or marginal revenue) 
and therefore do not enter into the profit maximization decision in the short 
run. But the firm has to recover these expenditures over the life of the product 
and so firms will typically price by setting a “mark up” over their costs to take 
account of the R&D expenditures and to provide them with a return on their 
capital (a profit). 
 
2. Economists prefer the U-shaped curves because they are the only ones 
consistent with perfect competition and because they allow us to generate 
unique mathematical solutions. 
 

 
 
 
1. Because economists are wedded to “The” theory of the firm we have to come 
up with something sufficiently encompassing and vague that it will “fit” everything 
from General Motors and Walmart to your massage therapist and the corner coffee 
stall on Holly Street. Multi-nationals and conglomerates must be treated in the 
same way as the corner 7-11 store. 
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Economists divide firms and industries amongst market structures – perfect 
competition, imperfect/monopolistic competition, oligopoly and monopoly.  
 
2. The theoretical firm produces a single product. At the graduate level you would 
encounter multi-product firms.  
 
3. The firm is an input-output device (essentially a production function) it does not 
have inventories (and so there is no ‘just-in-time’ inventory management) and it 
does not have a supply chain. 
 
4. The firm maximizes profit, which is the same as maximizing stockholder wealth in 
a static world of full information. The firm knows its production function/cost curves 
and its demand curve. But maximization over time, and therefore under risk (really 
uncertainty), does not generate unique outcomes. Even the primitive analytical 
time invoked by the terms short run and long run allows for a conflict between 
profit maximization between the two epochs. Although the theory distinguishes 
between time periods referred to as the “short run” and the “long run” there is no 
time in this static model. There is no temporal extension or clock time there are 
only states in which all inputs are variable or in which at least one variable (usually 
assumed to be capital) is fixed. It is the existence of a fixed factor in the short run 
that causes diminishing returns to the variable input and which, in turn, gives 
economists their U-shaped curves. 
 
6. The firms in a competitive industry do not compete they simply respond to new 
values of the price parameter by grinding out new output numbers. What is there 
to compete with? There is no quality variation either in the good or service 
produced, in delivery times or the quality of customer service. Nor is there any 
scope for managerial expertise, although back in the “Dark Ages” when I first 
imbibed the theory we did allow for the possibility that some firms would be able 
to earn profits (rents) because they had superior managerial talent. 
 
11. Transfer pricing. 
 
12. How do we define profit maximization in a world of risk, uncertainty and inter-
temporal decision-making? Especially since we know that people use hyperbolic 
discounting. Does the Graham model of asset prices make sense in which there are 
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irrational behaviors? 
 
13. Profit maximization is the only game in town because it is not possible to make 
losses in perpetuity. But real world firms, especially start-ups, do make losses for 
long periods of time, and only about one firm in five survives for more than fifteen 
years, indeed, most start-ups fail within two years. Amazon, Google, eBay, Yahoo, 
General Motors.  
 
How do we know that profits are maximized as opposed to being large? Who 
knows? Warren Buffett knows and Michael Milkin knew. Jensen and the market for 
corporate control. Alchian’s survival of the fittest but over what time frame? 
 
16. Simon and satisficing. 
 
18. The economic firm is a black-box with no internal structure. Even the corner 
coffee stall has to think about location and quality and perhaps hiring temporary 
labor. All of the functions performed by a single proprietor who can use 
accountants to keep the books. Most firms and B&Bs have to have websites. 
 
19. Marris (Solow), Cyert&Marsh, Simon, Baumol, Penrose. Market share, network 
externalities (Varian). Economies of scale and scope. 
 
20. Mergers and venture capital. 
 
21. Not for profits. St. Joes makes a profit that it dissipates in high administrative 
and doctors salaries, lavish building projects and expensive equipment, but acts as 
a monopsonist and pays its nurses poorly, and its staff pitifully. 
 
22. Profit sharing and co-operatives. Do they really have bad incentives? ReStore. 
 
23. Why should there be only one type of objective. The CBE Strategic Plan. Are 
the corporate plans made known to the staff and employees or is this a competitive 
secret.  
 
24. Strategic behavior even among local retailers and Janna’s drop off stores. 
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25. Innovation and entrepreneurship. Renting textbooks. The web sites that allow 
you to rent a room for a night or get a ride. Condos that share cars. 
 
26. Blinder on cost curves. Book on wage rigidity. Hall and Hitch et al on mark ups. 
But they can always be segued into profit maximization. 
 
27. We cannot allocate overheads. 
 
 
 
 
 
 
 
 

 
 
 


