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Abstract

This thesis is attempting to lay the theoretical foundations for
a not yet sufficiently researched field of information good. It is analy-
zing the market supply and demand relation of two producers, where
both are on the opposite sides of the software or similar information
market, based on very specific market environment. It is using the ra-
tional consuming producer’s choice and a specific set of assumptions
to find the optimal price and quality of exchanged information good.
Special care is taken in replacing the consumer from classical relations-
hip with another producer in the formula. The thesis shows that when
the specific conditions are met, then the price of information good is
directly determined by the revenue provided to the buyer, where, from
the consuming producer’s perspective, the revenue is given by the in-
put savings in the production process stemming from the acquisition
of the software.

Keywords: revenue, utility, price, binary, demand, software, choice



Abstrakt

Práce se pokouší položit teoretické základy pro zatím nedosta-
tečně prozkoumanou oblast informačního zboží. Analyzuje tržní nabídkovo-
poptávkový vztah dvou výrobců, přičemž oba stojí na opačné straně
softvérového nebo podobného trhu s informačním zbožím splňujicího
velmi specifické tržní podmínky. Používá racionální rozhodování spo-
třebovávajícího výrobce a specifickou sadu předpokladů při hledání
optimální ceny a kvality směnného informačního zboží. Obzvlášť vy-
soká pozornost je věnována při nahrazování spotřebitele z klasických
modelů dalším výrobcem. Práce ukazuje, že při splnění specifických
podmínek je cena přímo závislá od přínosu, který svému kupci dokáže
zboží poskytnout. Tento přínos je v případě spotřebovávajícího výrobce
daný úsporou ve výrobním procesu vyplývající z akvizice softvéru.

Klíčová slova: přínos, úžitek, cena, binární, poptávka, softvér, výběr
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PART I.

1 Introduction

1.1 Motivation
The traditional view of economic production is as follows: A

group of smart, wealthy men invests, builds a factory, and calls it
a firm. Then they buy some raw material needed to begin with pro-
duction, hire several workers needed for a smooth running of a factory,
and the operation may begin. After some good is finally produced, the
smart people then sell it to anyone willing to sacrifice some portion of
his own wealth. This is possible only because he wants that good more
than he wants his wealth, while the correct “portion” is set by the
smart people fairly. This means that the price of the good has to pay
the fair share of the factory, cover all the raw materials needed for the
production, and the worker’s wage. After these costs are covered, the
resale price should still contain a small, positive margin that should
represent the actual profit, which was the motivation for the whole
idea. The price set this way can be easily estimated by calculating the
costs and adding some percentage as the margin.

The problem arises when the considered product was not produ-
ced and priced this way. Instead, it was produced by a single person
without any factory, any hired labor, or needing any raw materials
for production. Let us assume an extreme scenario, say, it was typed

1
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down in several days on a borrowed notebook and the author did not
even need to get out of his bed during the production. Moreover, this
product can serve, without exaggerating, every single person on the
planet. The question here is, how to price such a product? The former
method clearly collapses in such scenario.

The stories behind the acquisition of software products is full of
people complaining about the prices, but in the end they have bought
it anyway. Were their choices irrational and have they made a bad
trade? Or was their intuitive model to evaluate the “fair” price of the
good relying on the wrong assumptions?

It seems that the birth of information age has brought the need
for a new framework satisfying the assumptions that could not yet be
reasonable in the wake of classical economy but are valid today and
wiping away the assumptions that are obsolete in the field.

1.2 Introduction
In the real economy it is often difficult to employ the theoretical

micro-level models of pricing to evaluate the good and set its price.
Reason for this is that the variables used in them only have a theoretical
character, but are unavailable for practical use. The focus of this thesis
is the field of software and software-like products1, the key features of
which are, among others, extremely high initial costs and near-zero
marginal costs of subsequent production.

It would be optimal to found on some relative price model and
adjust it to cope with the field’s needs, however, due to the strong
incompatibility of assumptions, the existing models would require al-
most a complete redefining which would render the advantages of this
approach void. That is why the introduction of a new theory of binary
demand, based on product’s revenue provided to its buyer, would be

1Though the software will be used as an exemplary case predominantly, the reasoning
will apply to any other product sharing the characteristics of information good.

2



Revenue Price Model IES FSV UK Michal Lipták

more rational. The main driving thought of the model will be that the
consumer is willing to pay any price lower or equal to the value gained
by obtaining the product.

Pricing in contemporary economic theories is generally polarized
between sequential dynamical setting and pure mathematical deriva-
tion. In the end I would like to come with the third, independent
method, comprising advantages of both. Ultimately, the thesis should
prove that, provided the valid assumptions, the price of the product
indeed depends on its “usefulness”, here called the revenue.

3
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PART II.

2 Characterization of Software Industry

The very first step, before we can proceed with the research itself,
is realization of what we are dealing with. Any model is thought to
be only as good as its assumptions are, so an identification of the
complete set of assumptions is crucial. The question here is: What
makes software different from butter and guns2?

2.1 Assumption 1: Zero Variable Costs
Let us consider a business plan. We want to produce and sell one

single cube of butter. What do we need? According to any cooking
recipe all we need is a bottle of cream, 10 minutes of, let’s say, labor,
and few gadgets that can be found in any moderately equipped kitchen.
Important thing is that before we start transforming the cream into
our first cube of butter our costs are virtually zero3. The only cost
that we have to face in the final sum is the variable cost of the cream
consumed in the process. And if we want to produce n cubes of butter?
Just multiply the previous n-times.

2Samuelson, P. A. & Nordhaus, W. D.: “Economics”, 16th edition, McGraw-Hill, 1998
- authorship of this catchy parable demonstrating two totally incomparable, but still
interconnected goods belongs to Samuelson.

3Costs like equipment, working space, and energy were purposefully neglected for the
sake of demonstration.

4
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Now let us consider a slightly different plan. What if we wanted
to provide one smart phone user with an application that could display
1,000 cooking recipes from around the world? Most likely we wouldn’t
need more than what a typical household offers.

The difference at this point is that by the time the first customer
can download this “app”, we must have had performed an enormous
amount of coding, collecting recipes and designing our application. On
the other hand, by the very time we can offer the product to the first
customer, we are completely prepared to supply it, say, to every smart
phone user in the world without exerting any additional effort. Sprea-
ding the application to the whole world is, almost literally, just a “click
away”. Our effort to supply one user equals our effort to supply a thou-
sand of them4. This is not only the nature of mobile applications, this
is the way the whole information industry goes. In the language of mic-
roeconomics we can say that the software industry accounts for zero
variable costs, while during the production the whole cost burden is
allocated in the fixed costs only.

Assumption 1:
For every production good on the market holds:

V C = 0, and therefore: FC = TC

- so that the marginal costs of production beyond the first
produced unit is zero.

The minor drawback of this assumption, in terms of realism wit-
hin the industry, is that in practice the expenses are rarely final once
the product reaches the “counter”. One would argue that the develo-
pers have to continue to impose additional, not really negligible costs
(so called implementation costs) after the release. And the higher de-
mand their product meets, the higher responsibility for providing a

4We must, however, omit any individual approach like customer support, or polls.
Though these individual services are definitely relevant in the business, we are forced
to assume that omitting these costs has no economical impact on later findings.

5
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high-quality support they face. In other words, there usually exists an
indirect, variable component in otherwise fixed costs. Nevertheless, this
does not hinder the zero-marginal-cost idea behind this assumption as
any single additional unit sold does not increase the total costs. Or at
least the increase should be so insignificant that we may neglect it just
like the assumption suggests.

2.1.1 Implications of Assumption 1
There are two major practical implications from this assumption

that will substantially affect the rest of the work. Firstly, zero marginal
costs allow Average Costs to infinitely approach zero,

lim
n→+∞

AC = lim
n→+∞

TC

n
= 0 (1)

what allows for virtually infinite economies of scale5. Second impli-
cation is that, by constraining the marginal costs to equal zero, we
immediately rule out one of the major theoretical concepts of classical
economy, the perfect competition. This concept is simply not designed
to work in the regime of zero marginal costs.

The root of the perfect competition is satisfying a virtually in-
finite number of market agents. That is not completely irrational as-
sumption given the internet6, but relies heavily on being constrained
by costs. More precisely, the perfect competitor solves its profit maxi-

5Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 5.

6According to the server the register.co.uk Microsoft has sold over 240 Million licenses
for Windows 7 during the first year following the release. The number is mathema-
tically far from infinity, but in practical terms it is a huge number of customers,
actually resembling and sharing some properties of infinity from the view of hu-
man’s limited perception capabilities. http://www.theregister.co.uk/2010/10/
22/windows_7_vista_xp_birthdays/

6
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mization problem as follows7:

max
q≥0

Π = max
q≥0

p∗q − c(w, q)⇒ ∂Π
∂q

= p∗ −MC = 0 (2)

But because MC = 0, the producer would be forced to produce at
zero price what is both against common sense and outside of basic
microeconomic framework.

Ruling out the perfect competition due to the Assumption 1
would eventually not even require mathematical reasoning. The com-
mon sense could be sufficient to realize that existence of “free produc-
tion” inevitably distorts the market and prevents it from establishing
the perfect competition and many other market structures as well.

For a firm that has already crossed the obstacle of high initial
costs and currently faces zero marginal costs it is a ridiculously simple
task to lay barriers for entry. Even the existence of high initial costs
alone means breaking one of the essential assumptions of perfect com-
petition, but when we combine it with the “free production” of existing
producers, the task of restraining the competition may become so sim-
ple that it can be impenetrable even by the regulators.

2.1.2 An “Applications Barrier to Entry”
A brilliant example of simplicity of laying barriers to entry is

Microsoft’s product, the Windows series. Microsoft has got through a
number of high-profile legal matters including the lawsuit cases against
the United States, the European Union, and competitors throughout
its history, while high portion of them was involving Windows8. The
corporation faces astronomical fines whenever it loses any court and
to this day, it was charged $2.5 billion only by the European antitrust
regulators.

7Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 5.

8wikipedia: Microsoft litigation http://en.wikipedia.org/wiki/Microsoft_
litigation
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One of the most notable court was Microsoft’s accusation of mo-
nopolization in a United States v. Microsoft Corporation Antitrust law
case that began in 1998 and was decided in 2001. In this procedure, the
judge Thomas Penfield Jackson based his ruling against Microsoft on
the claim that its monopolistic market power on the field of operating
systems is protected by an “Applications Barrier to Entry” consisting
of 70,000 programs9. The judge’s idea was that even though Microsoft
never had to make an effort, it raised impenetrable barrier to entry in
its most valuable market. For them it was sufficient to wait until the
barrier builds itself by the pure existence of the Windows product. Or,
more precisely, it is the third party software developers that have raised
it. The developers of those 70,000 programs that are worthless without
using Windows at the same time. The judge’s argumentation was that
any potential competition willing to face Microsoft’s Windows would
need to bear the costs of not only developing a competitive operating
system, but also the costs of developing those 70,000 applications to
create a support comparable to the Windows’ one. The judge therefore
concluded that “the amount it would cost an operating system vendor
to create that many applications is prohibitively large”10.

So even without any effort Microsoft has raised a strong, lawful
protection not only for its existing products, but due to the forward

9McKenzie, R.: “Microsoft’s ‘Applications Barrier to Entry’ - The Missing 70,000
Programs”, Policy Analysis no. 380, Cato Institute, 2000.

10McKenzie, R.: “Microsoft’s ‘Applications Barrier to Entry’ - The Missing 70,000
Programs”, Policy Analysis no. 380, Cato Institute, 2000 - the judge Jackson was
arguing against Microsoft in terms of loss of social welfare due to its monopolistic
position. However, in Academia, this view was immediately attacked by the counte-
rargument highlighting the positive welfare effect of flourishing competition in the
third party software market created solely by the existence and market power of Win-
dows. Nevertheless, this thesis is by no means interested in assessing or moralizing
Microsoft’s market power, so we can accept the judge’s idea of “70,000 Applications
Barrier to Entry” as a proof for our own sake without worrying about incorrectness
of its context.

8
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compatibility of its product series it also created a shielding for the
future versions.

2.2 Assumption 2: Differentiated Product
Imagine a following situation. You are on the vegetable market,

standing in front of two stalls. One offers only tomatoes at per kilo-
gram price of $1 while the second one has the price at $1,1. You are
unable to distinguish the tomato offered in the stall #1 from the to-
mato in the stall #2. One could almost believe that the two stalls are
offering an identical product and you are expecting the stall #2 to
go broke or reduce the price as would be inevitable under the perfect
competition. But you come to the market next week and find out that
nothing changed. The two stalls are still there with the exactly the
same tomato prices as before. The reason for this could be, for exam-
ple, that the stall #2 was closer to the entrance, had better visibility,
better lighting, nicer posters, or the seller was just a bit louder. If there
were no difference at all, the stall would, according to basic economic
thought, have no longer been there. Though the tomatoes could have
been indistinguishable, the two stalls were selling a different product.

It must be very similar in the software market. In the past twenty
years the industry has become flooded by cheaper competition, trials or
beta versions, and completely free alternatives for almost any existing
program. And the industry is still flourishing. In 2012 it recorded a
year-to-year growth of 3,6% and over the next 4 years it is estimated
to grow by 5,7% each year11. There is no sign of free software devouring
the whole industry’s income.

An example: Why would any entrepreneur buy MS Office pac-
kage for $500 when he can have Open-Office from Apache for free? The
two are thought to be good substitutes, used for similar purposes, but

11According to IDC software market forecast: http://www.idgglobalsolutions.
com/

9
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despite its price, MS Office is still more widely used than OpenOffice.
There must be something that makes MS Office virtually infinitely
better that freely download-able OpenOffice. Just like there must be
something big behind the special effects studio’s decision to buy a
$4500 worth license of Autodesk Maya instead of using a free Blender
offering seemingly the same possibilities. The answer is that the stated
examples are not perfect substitutes. Compatibility with complemen-
tary third-party products, future or current customer support, or even
impression-hunt and style are the differentiation techniques that are
strong enough to make even a zero price substitute a less desirable
alternative. Therefore we must take into account that any product of-
fered in the industry with strictly positive price is differentiated from
the others.

Assumption 2:
The market is imperfectly competitive with differentiated
product with elasticity of substitution of any two products
∈ (0, 1).
- all goods are imperfect substitutes to each other.

2.2.1 Implications of Assumption 2
We have now established the products of the software industry

to be reasonably good, but reasonably differentiated substitu-
tes. This knowledge has strong implications for the price setting me-
chanism. Product differentiation frees the producer from the role of
price-taker in the economy12. That is an important knowing as it is a
highly realistic feature of the software market.

12Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 12, Section C.

10
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2.3 Assumption 3: Binary Demand
Another assumption that will be accommodated to keep the mo-

del convenient and simple is that the consumption decision consists of
only two options: to buy a unit of good or not to buy it. Though it
is quite simple and straightforward in its form, it contains a bundle
of side assumptions necessary to justify it. In the model itself this as-
sumption will serve as a two-way constraint. Because the central focus
of the model is the value obtained from the acquisition of the good, it
is necessary to set following limits:

Firstly, we will assume that the consumer will not be able to
purchase a non-integer number of goods. This is a rather realistic as-
sumption as the common practice in licensing is (or at least it was in
immediate past) to purchase a whole (lifetime) product without having
an option to buy a 1

n-th of the product for 1
n-th of the price and gain

1
n-th of utility. It is also a common sense to view the act of buying as
an exchange of a whole number of units for their non-whole price. The
only reason why the classical microeconomics works almost exclusively
with real numbers is simplification. Of course, we cannot say that the
real number demand would be any less realistic than the whole num-
ber in general. Currently there exists a number of alternatives that are
technically simulating the possibility of buying a non-integer number
of units even in licensing techniques, but due to their recent introduc-
tion13, the assumption of whole-number demand is still appropriate.

Secondly, we are facing the physiological limitation of a human
brain. Because we want the purchased good to create value when being
used by a human user, it is pointless to buy more than one unit of good
per user as a human can only work with one computer at a time. That
is why we need to set an upper limit for demand to one unit which will
serve as a form of an “attention constraint”.

13i.e. the newly introduced cloud licensing allows purchasing the license for any desired
amount of time.

11
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Assumption 3:
The demand of every consumer for every production good
can attain only two binary values: D(x) = 0 or D(x) = 1.
- the producer can therefore only choose between buying or
not buying the product.

This assumption will have mostly a quantitative impact on the
model as it makes impossible to employ most of basic linear pricing
models in their native forms. An alternative approach for working with
this kind of decision making will therefore be introduced and used in
ongoing chapters.

2.3.1 Idea of Constrained Demand
The idea of constraining demand up to one (or more specifically

to exactly one) is not new in microeconomics. Edward Chamberlin used
it in his model of monopolistic competition14, and similarly, Richard
Schmalensee has set the marginal utility of the second purchased unit
in his model to zero (achieving the same outcome) when studying the
commodity bundling by the producers15.

2.4 Assumption 4: Price Discrimination
Binding of the professional software licenses to a country of use

has become a very common local-monopolistic practice of the soft-
ware developers in the recent decade. This step allows them to charge
different prices in each region. It is a well-known strategy used by
North-American companies in Europe, where their products are being
charged with a significantly higher prices than in the domestic country
as they are easily exploiting the particularities of the European mar-

14Chamberlin, E.: “The Theory of Monopolistic Competition, Cambridge, Harvard
University Press, 1933.

15Schmalensee, R.: “Gaussian Demand and Commodity Bundling”, The Journal of
Business,Vol. 57, No. 1, pp. S211-S230, 1984.

12
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Europe Europe U.S. difference
Product (local) (USD equivalent) (USD) %

Autodesk
AutoCAD 2015 4 775 (EUR) 5 014 4 195 20%
Inventor Professional 8 000 (EUR) 8 400 7 295 15%

Adobe
Creative Cloud (yearly subscription) 725 (EUR) 761 599 27%

Microsoft
Office Professional 2013 13 999 (CZK) 538 399 35%
Windows 8.1 Pro 279 (EUR) 293 199 47%

Figure 1: Comparison of five random software prices in United States and Europe.
The differences are clearly too high to be driven solely by exchange or any relating
risk. Source: Official web-pages.

ket, which are allowing them to do it. Adobe, Autodesk, and Microsoft
just to name few examples (Figure 1).

The previous practice was only an example, not the only used
method of price differentiation16. Obviously, the imperfect price disc-
rimination is an integral part of software markets despite the openness
of the economy and virtual character of the produced goods. Howe-
ver, the perfect price differentiation will still be assumed to remain
unreachable for the sellers in our framework. While it is simple to use
any cultural, language, or legislation borders for one’s advantage, the
possibilities for price differentiation within them are very limited for
the sellers. Without any loss of generality it also rules out any other
local form of “playing with the price” despite the clear evidence of their
existence on a global scale.

16To name one more example, it is common to see many versions of one product charged
for various amounts. Already mentioned Windows 8.1 has 5 different iterations of
basically the same good. It is a demonstrative example of price discrimination of the
second order.

13
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Assumption 4:
No price discrimination takes place in the seller-buyer re-
lation.
- the seller does not possess the ability of charging a diffe-
rent price to two different buyers.

This assumption will play a key role in determination of supplier’s
pricing strategy and construction of the market demand function.

2.5 Assumption 5: The Demand Side Character
Before we can think of studying the relations in the trade, we

have to be well aware of the trade counter-parties. In the economic
theory the most common couple entering the trade is producer on one
side and consumer on the other one. It is a natural simplification of a
consumption good’s path without any painful loss of generality. Furt-
hermore, even if we assume this path to be any longer, the increasing
price that follows the good on its value-adding route to the consumer is
never as interesting as the one paid by the consumer himself. The sign
(and maybe even a proof) for this is the common practice when the
price of producer’s inputs is taken as constant without any reasoning,
while the models focus exclusively on the price of output.

2.5.1 Consumption
Exact delimiting of the term consumption is necessary in further

determination of the trade counter-parties. Economic textbooks17 are
very well defining what the consumer and his choice are. They also
sketch the consumption to the extent that it is a transformation of one’s

17Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 2 - for example in this chapter, devoted
to Consumer’s choice.

14
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income into satisfaction of own needs18 or a process of transformation
of income into utility19. However, we can only indirectly imply one
important property of consumption. That is, whether consumption of
a unit of good leads to its destruction. It can only be deduced from
the models that the mainstream economics works exclusively with the
destructive consumption of goods20,21.

It is understandable that in the late 20th century this question
could be marked as irrelevant, but nowadays it becomes still more and
more important to distinguish between destructive and non-destructive
consumption.

It is easy to accept that the destructive form of consumption
is not so realistic with the goods of informational character, which
are not subject to any decay or destruction when being used. With
some simplification we may also say that these products may be used
indefinitely without any loss of quality22. Due to this incompatibility
we cannot consider the usage of goods as consumption known from
mainstream economics. To avoid any unnecessary misunderstanding
it would be helpful to avoid the terms consumption and consumer
throughout the thesis completely. In case the context will require their
usage, it will always be meant exclusively as a non-destructive form of
consumption.

18Samuelson, P. A. & Nordhaus, W. D.: “Economics”, 16th edition, McGraw-Hill, 1998,
page 411.

19Phlips, L.: “Applied Consumption Analysis, Revised and enlarged edition”, North-
Holland Press, 1982, page 4.

20Otherwise nothing like i.e. marginal utility would exist as any amount of good greater
than zero would bring maximum possible utility from obtaining this good if it could
be consumed indefinitely.

21Business Dictionary definition captures the mainstream economic understanding of
consumption best: “The process in which the substance of a thing is completely
destroyed, used up, or incorporated or transformed into something else.”

22Of course, we are omitting the natural productivity growth of machines and software,
which causes the old products lose their relative quality.

15



Revenue Price Model IES FSV UK Michal Lipták

producers:

products:
Software

(1st order product) 
2nd order product

Supply:
(1st order production)

Demand:
(2nd order production)

Software 
Developer

(1st order producer)

2nd order producer

Figure 2: Scheme of trade relation between supply and demand sides. Instead of an
ultimate one-way relation we will think of this scheme as a single segment of a longer
chain. The developer creates supply for the demanding body, which subsequently
takes on a supply side in the next step and supplies another demanding agent in the
chain.

In the thesis we will not take into account any consumer on the
demand side. We will, on the contrary, assume a trade relation between
two pure producers (as illustrated in Figure 2). One, the producer of
the first-grade on the supply side, is the producer (or, more precisely,
the developer) of the software product23. The second one, the producer
of the second-grade on the demand side, uses the software product
for further production of any other, unspecified goods. Software plays
therefore a role of an intermediate product or a production catalyst.

23This nomenclature ambiguity of two producers on both sides (which is clearly not
present with producer-consumer distinction) calls for setting up a clear naming stan-
dard to be used for the remainder of the thesis. For this reason it would be suitable
to use the terms supplier and demander to help distinguish the two. In addition,
where the context requires it, the term consumer will be reserved for the producer
using the good during the production.
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Assumption 5:
Both buyer and seller are rational producers. The buyer
uses the software only for subsequent production. It is also
assumed that the software is only a production aid and
does not become an essential part of the product.
- the buyer rationally acquires the good exclusively in order
to produce instead of primary consumption.

2.5.2 Implications of Assumption 5
This assumption is, at first sight, only a cosmetic modification

of the ongoing model but the opposite is true. Elimination of any sub-
jective and spontaneous component from the decision-making process
has a series of important consequences.

Firstly, the rational behavior makes the demand necessarily well-
defined and founded on objective ground which makes it also reaso-
nably predictable. This notion is common in macroeconomic models
of aggregate demand, but definitely not on a micro-level. This alone
makes the assumption a strong one.

Secondly, the exclusion of software from becoming the part of the
final product makes sure that it is used only as a production tool and
not as an operative, soft component of the final product. Otherwise we
would face much more complex and much less objective decision prob-
lem in case of product choice. The final consumers’ side would need
to be considered so the subjective factors like controllability, intuitive-
ness and marketability would enter the formula and objective ones like
saving potential would lose their weight.

Thirdly, because we are no longer considering a usual consumer
with a traditional, gradual scheme of wage earning, he gains a signifi-
cant freedom in decision making. As a final, individual consumer, one
faces generally a strict budget constraint during the decision-making
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process. While the practical possibility of taking on a loan is obviously
omitted, it makes no difference in the end as from the cash-flow per-
spective the good will be paid by a final consumer in (at least) its full
amount anyway.

On the other hand, in case of a producer, such an acquisition
can be viewed as a saving investment and the final cash-flow can be
not only closer to zero than the price, it can also be positive for the
“acquirer”. Hence from the future cash-flow perspective the producer
may decide to acquire the production factor even with virtually zero
budget. Though it may not hold generally at all times, substituting
the final consumer with a rational producer allows us to release the
necessity of hard budget constraints.

2.6 Discussion on Assumptions Realism
It is obvious that here presented model will be inevitably bur-

dened by a large number of both weaker and stronger assumptions.
General trend in economics is preaching that the models are only as
good as their assumptions are. This is surely rational and it makes
sense that the “sour apples will not make a good pie”. However, it re-
quires a deeper thought about the interconnectedness of here presented
assumptions’ relevance and what this thesis is trying to say.

There’s an extreme position associated with Milton Friedman,
which says that we should pay no attention to the realism of assump-
tions, only to the predictions the model makes. In this, Friedman was
arguing largely in order to dismiss the overwhelming evidence against
perfect competition in most markets and defend the relevance of per-
fect competition models24.

According to Friedman the question is not whether the assump-
tion is realistic or realistic enough. He realizes and accepts the obvious

24Friedman, M.: “The Methodology of Positive Economics”, University of Chicago
Press, pp. 3-16, 30-43.
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drawback of most methodological assumptions which is the practical
impossibility to test their realism. Instead, the question should be: “Is
it realistic enough for what I’m trying to do?”. Or in other words, as
long as the model gives reasonable and realistic assumptions, it is not
harmed by more or less unrealistic assumptions.

This work surely relies on knowingly unrealistic assumptions. Ho-
wever, there is a good reason to believe that this does not impair the
relevance of the work’s conclusions. This reason is the qualitative (ins-
tead of quantitative) nature of this work. The concerns arising from
assumptions would be much higher for works of exact nature that are
trying to quantify various economic phenomenons. Wrong assumption
would then have much stronger adverse impact as any deviation would
be considered as a wrong result. On the other hand, this work is purely
qualitative. It is trying to show whether or not there exists a certain
relationship. This should give a forgiving tolerance of assumptions’ ac-
curacy as the small deviation from the actual, correct answer will most
likely have no impact on qualitative result. Then, according to Fried-
man, the model is not going to suffer from its assumptions as long as
it is capable of reasonably good predictions and conclusions.
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3 Overview of Existing Price Models

This section will summarize the main sources of literature and
research in the relevant field. The purpose of this step is checking
whether there is any existing information or thoughts that could be
implemented into the foundation for own research or could just enrich
the work in any relevant way. A good starting point is going through
existing price models and ideas, which are forming the contemporary
thought setting.

3.1 Conventional Pricing Models
The most straightforward and numerically-friendly models avai-

lable in existing literature are classical market structure models. They
rely on mathematical identification of demand, optimal price, or opti-
mal output and its subsequent quantitative research. Their final price
is then set as a highest profit option of all ex-ante known price-demand
trade-offs.

Due to their numerical friendliness, these models are constituting
the classical core of market structure theory and therefore they are
contained in most of conventional textbooks25.

25Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, as an example.
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3.1.1 Pricing of the Perfect Competition
The first market structure usually met in the books is the clas-

sical model of perfect competition. The model is not very fruitful in
terms of policy implications for the potential price setters, as the core
assumption of the model is that the price setters are not actually the
price setters. The prices are set by the market as a whole and any
potential producer takes it as given and adapts his production to it.
The consequence of this is that in the end the perfect competitors are
selling their goods on the level of their marginal costs. The conflict
of perfect competition with Assumption 1 was elaborated in section
2.1.1. However the price-taking is not the only conflicting assumption
of perfect competition. Homogeneous good and free entry are also an
issue26.

3.1.2 Pricing of the Monopoly
The monopoly uses a different profit-maximization strategy. In

contrast to the perfect competitor the monopoly is not a price-taker. Its
strategy is based, knowing its exclusive market position and realizing
that higher supply equals lower price, on setting the just right price
according to the higher output - lower price trade-off. The main draw-
back of the model is that in the quickly developing and ever-changing
environment of software market this position can never be retained for
a longer period of time.

3.1.3 Pricing of the Oligopoly
Pricing policy of duopolistic competitors is either ex-ante esti-

mation or an ex-port reaction to the competitor’s choice of price and
supply. This can occur either as a one-off event or as a repetitive game.

26The good in the market is already assumed to be differentiated (part 2.2) and the
free entry into the market is ruled out by high fixed costs assumed in section 2.1
which make the entry costly for any value greater than zero.
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There is a number of model variations dealing with this market struc-
ture. However, all of them are quintessentially dependent on existence
of a direct competitor without which the model collapses to a simple
monopoly. Input costs are also playing their role in the pricing mecha-
nism.

3.1.4 Pricing of the Monopolistic Competition
Strategy of the monopolistic competitor is heavily reliant on pro-

duct differentiation. The producer is aware of its partial monopolistic
position resulting from offering a slightly different product than the
competition does. This decreases the price sensitivity of demand and
ultimately allows the producer to manipulate the price more freely
than in the perfectly competitive market setting. The main weak spot
of this model is again its inability of working with zero marginal costs
in the production. However, of all the classical models this one can be
considered as the closest to the here established environment, which
was also the reason for borrowing some of its features, most notably
the limited demand possibilities.

3.2 Alternative Pricing Models
There is a number of pricing models providing an alternative to

classical ones denominated in the previous section. The most notable
examples are representing two major groups of pricing techniques: dy-
namic pricing and non-linear pricing.

3.2.1 Dynamic Pricing
This method of pricing consists of real-time dynamic adjustment.

This strategy relies on continuous learning of price-demand relation
and implementing the newly learned information to a new price. The
theoretical roots of this approach can be found in works on the field
of Game Theory and is used by many authors for its unquestionable
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advantages, where the most significant one (at least in contrast to linear
models) is independence on mathematically defined demand functions.

The subject of dynamic pricing was studied narrowly by Bert-
simas and Perakis for example. This model is a great representative
of dynamic pricing as it is utilizing many earlier models. The authors
have set up a problem in which the demand as a function of price is
initially unknown, but is learned over time. This allows for continual
improvement in knowing the demand curve which can therefore be
exploited the more, the longer a price setter operates in the market.

The necessary condition for allowing for price setters was na-
turally assuming an imperfectly competitive market. More specifically
the authors chose to focus on a non-cooperative oligopoly with a supply
side of several non-colluding sellers and a demand side consisting of a
high number of buyers. Examples of industries that should perfectly
match their model and premises are named by the authors to be air-
lines, car rentals, hotels or cruise-liners27. These do not share many
similarities with framework set up in this thesis.

3.2.2 Non-Linear Pricing
Another significant group of models is the non-linear ones. Though

similar to linear models in its basics, they are representing the price
discrimination practice, where every unit of good is sold for a different
amount and every buyer may be treated differently. This approach na-
turally utilizes the fact that arbitrage is not costless and buyers are
unable to exploit the subsequent differences in prices.

In software industry, this is easily ensured by the way of licen-
sing28. The manufacturer may restrict the use of their product in any

27Bertsimas, D. & Perakis, G.: “Dynamic Pricing; A Learning Approach”, Massachu-
setts Institute of Technology, 2011.

28The virtual character of software industry may tempt to believe that due to simple
reproduction of the goods it is technically impossible to make use of price discrimi-
nation. The opposite is, however, true. For example, the restriction of the product
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desired way (i.e. regionally, temporarily,...) as discussed in the section
2.4. The goods are then protected by the licensing policies from re-
selling. A great representative of such scenarios is the Oren’s model29.
However, as was also discussed, this framework is not in line with the
assumption of local inability of price discrimination.

3.3 Remark
The quoted models are only the examples, there exist many other

models with their own specialties, strengths and weaknesses in certain
areas. However, as was shown on the exemplary ones, all of them are
in a direct clash with discussed framework of information market set
up in the Chapter 2. A new, tailored model with its own foundations
will be needed to continue with the research.

usage to a single country allows for a widely known price gap between U.S. and
Europe (i.e. the U.S. software giant, Autodesk, charges double prices in Europe just
because they made illegal to transfer the products between countries).

29Oren, S.S. & Smith, S.A. & Wilson, R.B.: “Nonlinear Pricing in Markets with Inter-
dependent Demand”, Marketing Science, Vol. 1, No. 3, U.S.A, 1982.
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PART III.

4 Revenue

In this chapter an alternative view on a utility of a good as a
whole will be introduced. The mathematical unseizeability of the utility
concept introduced in a classical economics30 makes it necessary to
abandon this concept. This departure was, on the other hand, allowed
by the fact that instead of a producer-consumer association the work
is focusing on a relationship and synergies solely between producers.
Once the consumer’s subjective nature disappears from consideration
and the producers’ supposedly rational decision-making takes over,
the shift towards mathematically well-defined utility (let us denote it
revenue for distinction) becomes not only a possible but also a realistic
and logical step.

What will not be abandoned, however, is the essential thought
behind the utility itself. That is the actual, individually determined
value gained by possessing the unit of good regardless its price or
method of obtaining it. It can also be said that the utility has no

30Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 3, Section C - or any other microecono-
mic book: classic concept of utility has a number of convenient as well as realistic
properties that make it attractive for comparative statics or marginal, qualitative
studies, but render it useless for any quantitative purpose. It is widely accepted and
used in a modern understanding of economics also outside the classical theory.
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memory as no historical information is assumed to affect the current
utility of the good possession. This interpretation conforms with the
model and general thought-setting of the thesis. The work does not
demand any more than to slightly bend it towards higher mathematical
convenience.

4.1 Labor Saving Potential
In the previous sections we have defined the demand side of the

good exchange. It is a second-grade producer who is using the software
as an intermediary for further production. The question here is, “What
kind of revenue can be gained by using the software in the production
process and how can it be quantified?”

It is assumed that the software will not become a building part of
a final product. This rules out the case where it becomes an operating
component of the product with only little to none impact to the pro-
duction itself. It also means that the software will be used purely as a
tool used by producer’s workforce during the final good production. It
will serve merely as a mean of manufacture, an instrument making the
workforce more efficient, thus more productive31,32,33,34 (Figure 3).

If the information technology production factor increases the
workforce productivity, then it must be possible to compare the pro-
duction with and without this factor35. More precisely, it must be po-
ssible to compare for the producer j how many hours of labor are re-

31Black, S. & Lynch, L.: “How to compete: The impact of workplace practices and in-
formation technology on productivity”, Centre for Economic performance, Discussion
paper no. 376, 1997.

32Hoffman, G.M.: “How to Profit with Empowered Workers in the Information Age”,
iUniverse.com, Inc. Authors Choice Press, 2001.

33National Research Council: “Information Technology in the Service Society: A
Twenty-First Century Lever”, National Academy Press, Washington, D.C., 1994.

34And many others are advocating the importance of information technology on labor
productivity through empowering workers and making them more efficient.

35Assuming that its presence is not a necessary condition for production to be possible.

26



Revenue Price Model IES FSV UK Michal Lipták

producers:
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products:

factors: labor
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2nd order product
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(1st order production)
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(2nd order production)
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Developer

(1st order producer)

2nd order producer

Figure 3: Simplified illustration of second order producer’s choice in his production
process.

quired for a production of a given number of units of production good
(or for a production over an equivalent period of production time, say,
a year) with the help of a specific software (Lswj ) and how many hours
of labor are, ceteris paribus36, required for a production of the same
production volume (or respective time period) with, metaphorically,
workers’ bare hands (Lbhj ).

Under the stated assumptions it must hold that37:

Lswj < Lbhj

Then there must be a real number that would equalize this inequality.
This variable would then represent the amount of labor hours that
were saved by the acquisition of software production factor or in other
words it would stand for the saving effect of the software’s assistance
(let us denote it simply as LSj ). For a producer j then, by definition,
holds following:

Lswj + LSj = Lbhj

Because the producer supposedly minimizes38 its costs (both Lsw
36Here we are discussing only immediate short-sight effects while omitting any side
effects of such acquisition like shift of production factors weights, change of optimal
production volume or any other parameter dependent on inputs.

37The producer’s assumed rationality rules out both equality and opposite inequality.
38Referring to min-max duality of cost minimization and revenue maximization (any
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and Lbh) at all times, he must also be trying to maximize their dif-
ference. This implies that of all possible saving levels offered by the
software he will always choose the highest one so the LSj is the ma-
ximum saving effect of the software acquisition. This implication will
become important in later chapters.

4.2 Input Revenue
If we omit any individual factors within the workforce and assume

a constant wage w that the companies must pay to their employees,
then the total saving effect of software acquisition (ceteris paribus, of
course) in the production work-flow is LSj w. At this point we may, fully
in line with the discussion presented since the beginning of the chapter,
define the Input Revenue as the saving potential of the good x

for the producer j over the production volume m, or formally:

vj,m(x) = LSj,m(x)w (3)

In Chapter 2 it was assumed that usage of software products as a
production factor does not lead to its depletion, decay, or any decrease
of its future usability. This implies that it should also not be limited
to a certain lifetime and the positive gain should be repeating over the
course of usage:

vj(x) = LSj,m1
(x)w + LSj,m2

(x)w + LSj,m3
(x)w...

If we replace the production volume m with the year of pro-
duction t (what is very simple and feasible transformation) we arrive
to a very convenient form:

vj(x) =
∞∑
t=1

LSj,t(x)w

The last term is, however, infinite and it would be a challenging
task to justify that any product with positive saving potential would
microeconomic textbook).
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bring an infinite revenue. Mainly because over a period of time the
revenue loses its relative power due to a number of factors. Firstly,
it is the time impatience39. Not only for here assumed producer, but
for any agent in the economy, the revenue gained right now is much
more important and has significantly higher relative value than the one
yet to come in a few years time, though otherwise completely equal.
We have to incorporate this phenomenon by introduction of a positive
time preference discount factor τ > 0.

Secondly, it is the relative aging of a production factor. Even
though we have settled that the software used in production is by no
means being used up in the process, relatively its value decreases by
the fact that new, improved products are being introduced40, which are
presumably more productive and efficient and have therefore a higher
saving potential. It can be said that they indirectly cause a relative
decrease of owned software product by a positive technological dis-
count factor a > 0.

Thirdly, we also need to take into account the uncertainty risk
adjustment. Because the acquisition leads to a tidal outflow of resour-
ces instead of their slow and gradual release, the producer faces the
risk that something goes wrong and the initial investment loses its legi-
timacy. Though this is the main reasoning behind the risk adjustment,
there is a whole range of risks that are reflected by this factor (i.e. bu-
siness stops, potential is not as high as planned, business environment
changes, price of labor decreases so the investment is no longer worthy,
etc.). Because the acquisition is an investment, it faces the return risk

39Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, pp. 733 - The classical notion of time preference is
well-established in the microeconomic theory and is grounded on a primordial human
nature - impatience.

40Romer, D.: “Advanced Macroeconomics”, McGraw-Hill, 1.st edition, 1996, pp. 11 -
analogy to Solow’s technological growth g =

.
A
A
.
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adjustment41 factor ρ > 0.
Fourthly, it is the wage inflation. Wage saved by acquisition of

software factor naturally increases over time. In other words it nomi-
nally saves still more and more resources by saving still the same hour
of labor and we need to incorporate this effect too as it serves as a
counterpart to the first three discount factors. Let us therefore denote
it as the wage inflation factor π > 0.

After applying all four mentioned discounts by the combined
factor δ, we arrive to an almost final form of the desired formula:

vj(x) =
∞∑
t=1

LSj,t(x)w
(1 + τ + a+ ρ− π)t =

∞∑
t=1

LSj,t(x)w
(1 + δ)t (4)

Let us now apply one more assumption to finalize the input reve-
nue formula. That is the constant saving potential over the factor’s life
which, in the long term, may be easily a realistic simplification without
any loss of generality. Independence from time t then allows us to use
the final modification:

LSj,t1(x) = LSj,t2(x), ∀t1, t2

⇒ vj(x) =
LSj (x)w

δ
(5)

This formula represents the revenue of acquisition of a given soft-
ware as a production factor. Because of the channel through which this
revenue is earned, the whole process of acquisition can be thought of
as a form of labor outsourcing. The labor that used to be performed
directly on the producer’s side is, after the acquisition, outsourced to
the software developers who are presumably capable of performing this
labor more efficiently due to the fact that the developer can perform its

41Glantz, M.: “Managing Bank Risk: An Introduction to Broad-Base Credit Enginee-
ring”, Academic Press, p. 554, 2003, pp. 554 - the idea of the ratio is similar to risk
adjusted return on capital (RAROC) presented in the book.
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work once and, as assumed, replicate it indefinitely with zero marginal
costs. Everyone, including the developer, secondary producer, and the
final consumer gain by this synergy.

4.3 Converging Revenue Condition
The mathematical transformation applied for equation (5) is sub-

ject to a condition of strictly positive denominator in order to keep the
series’ sum finite. The negative δ from equation (5) would, however,
not only violate this condition, but it is also not in line with the dis-
cussion about infinite revenue from the previous subsections. Equation
(4) shows clearly that this case may occur if π is greater than τ+a+ρ.
Therefore we must adopt an analogy of transversality condition42 to
control for this obnoxiousness as follows:

π < τ + a+ ρ (6)

Interpretation of this condition is that under any circumstances
for the total revenue to be finite the effect of wage increase must not
surpass the effects of technological progress, risk adjustment, and time
preference combined. The condition interpreted this way is rather na-
tural and rational. The nominal wage should not grow faster than its
current, relative importance diminishes. Otherwise the present revenue
would increase with increasing t and the model would collapse.

4.4 Autonomous Revenue
Now we know how to quantify the input revenue vj(x) that the

producer j may achieve by incorporating the software x as a factor in
the production process. Though it is the parameter of software product,
it is inseparably bound to the respective second-order producers that

42Craven, B.D. & Islam, S.M.N.: “Optimization in economics and finance: some ad-
vances in non-linear, dynamic, multi-criteria and stochastic models”, Springer Vlg,
2005 - usage of the condition is similar to transversality conditions to infinite horizon
models in this and many other works dealing with dynamic optimization.
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the product should be hypothetically used by. The question: “What is
the intrinsic value of the software x, irrespective of its current or future
user?” remains. It should naturally be still expressed as a revenue just
like the opposite relation described above. This autonomous revenue
should proportionally reflect the general level of revenue it is capable
of providing to its user in general. What we are looking for is a vx
satisfying:

vx = f(vj(x))
vj(x) = f(vx), ∀j

Though we are looking for a single parameter of a software x,
we naturally cannot get rid of any demander-specific influence on it.
The vx must necessarily depend on respective vj(x) functions for every
possible j as it is driven directly by these opposite relations. If all
producers suddenly manage to achieve higher revenue from the factor,
its intrinsic revenue, by definition, increases as well. We are therefore
looking for an increasing function of all producer-specific utilities:

vx = f(v1(x), v2(x), ..., vj(x))

where: ∂vx
∂vj(x) > 0, ∀j

A function that is satisfying above stated conditions, easy to work
with, and also simple is, for example, an average:

vx =
n∑
j=1

vj(x)
n

The vx is then a real number irrespective of producer, assigning
the general, autonomous revenue to a software x. We will work with
this notion extensively in ongoing parts. From now on, for simplicity,
the term revenue will represent the producer-independent autono-
mous revenue (vx) as the producer-specific one (vj(x)) will no longer
have utilization.
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5 Binary Demand Function

In this chapter there will be proposed a demand function confor-
ming the framework using the mathematical properties and implicati-
ons of revenue introduced in the previous chapter. The main pursued
goal here is to capture a semi-realistic and simple reflection of a typical
seller-buyer relation within a software or a software-like industry that
could lead to a sufficiently realistic results when it is employed in a
higher level model.

5.1 Foundations of Demand
The primordial question: “Why is any new demand function ne-

cessary when there are already existing concepts of demand?”, brings
a surprisingly direct answer. In short, it is because none of them works
on a level of an individual good. They are considering exclusively the
final consumer’s point of view, while the majority (if not all) of them
originated in the depth of previous century when the information age
was only shortly after its practical advent and could not have an actual
economic impact yet.

It is surprising how extremely little of all the contemporary ar-
ticles are dealing not only with the demand on its lowest, behavioral
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level, but also with demand in general43. They are usually solving the
producer’s problem of demand management through price-setting like
Deneckere44 or Schmalensee45, who even modified the demand profile,
but did not question any basic grounds of demand itself.

When we want to find any work that is looking inside of the “Big
black box” of consumer demand, we would need to look for the work
before 1980s. From our point of view, the most interesting would be
the work of Kelvin Lancaster46 and his reviewer, Reuven Hendler47,
who were analyzing the sources of consumer’s choice.

However, the core of now generally accepted “ideology” behind
the demand for goods is compressed in two classical demand functions:
Hicksian and Marshallian48. Though from two different sides, both are
looking at the same problem, which is finding the correct trade-off bet-

43Demand for money does not suffer from low academic interest, but has little in
common with demand for goods which is in the thesis’ scope.

44Deneckere, R. & Marvel, H.P. & Peck, J.: “Demand uncertainty, inventories and
resale price maintenance”, The Quarterly Journal of Economics, p. 885-913, 1996 -
authors are explaining why a manufacturer would prefer not to have its products
sold by discounters under an uncertain demand.

45Schmalensee, R.: “Gaussian Demand and Commodity Bundling”, The Journal of
Business,Vol. 57, No. 1, pp. S211-S230, 1984 - author is studying the pricing strategy
of commodity bundling by modification of demand so that the second unit of good
has always zero marginal revenue and thus effectively setting the upper limit of
demand to one unit.

46Lancaster, K.: “Consumer demand: A new approach”, Columbia University Press,
1971 - author suggests that demand for the good is not driven by the good itself
but by the characteristics that the good possesses, which is then rendered into an
individual revenue for each buyer. He can subsequently achieve the most efficient
combination of characteristics by correct choice of goods. He therefore faces the
efficient frontier.

47Hendler, R.: “Lancaster’s New Approach to Consumer Demand and Its Limitations”,
The American Economic Review,Vol. 65, No. 1, pp. 194-199, 1975 - author derived
the restrictive assumptions which must hold for the Lancaster’s efficient frontier to
be valid.

48Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995.
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ween two or more goods to maximize consumer’s utility while keeping
the costs as low as possible.

5.2 Gap in Theory of Demand
As no major contribution in the field of good demand has appe-

ared since Hick’s and Marshal’s demand functions, they are currently
widely used within microeconomic theory and academic grounds. They
can be used, alongside with Lancaster’s model, as a benchmark for the
whole field without any loss of generality. And as was said:

• None of these models works on the level of an individual good.
They all are assuming a consumer’s choice between more than
one good, but do not pop a question whether to consume at all.
This implies that they fail immediately once we assume only one
consumption good.

• All of them are looking at the demand from the final consumer’s
perspective. This means that they are assuming a hard budget
constraint but as discussed in the section 2.5.2, no budget cons-
traint is necessary in case that the demand side of the trade is
occupied by the producer.

• All of them have originated before the beginning of current “in-
formation age” and therefore do not fully cope with its unique
characteristics. Because obviously no major work has been intro-
duced in the field since introduction of these models, the possible
gap between theory and real world economics has arisen.

The mentioned deficiencies will be addressed in the following pages by
introduction of the demand function with:

• Individual good approach

• Focus on producer on demand side

• Respect to contemporary economic factors in the studied field
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5.3 Individual Binary Demand
In the Chapter 2 we have already established the form of buyer’s

demand. Formally he has only two options: to make a deal or not to
make a deal. The central and basically the only question here is when
he will do so and when he will not. We have already abandoned the
mainstream views of consumption and utility and as a consequence
we must also depart from Keynes’ concept of “animal spirit”49, which
defines the consumer’s choice as a “spontaneous urge to action”. This
subjective and naturalistic behavior does not belong to a rationally
thinking and calculating producer.

Nevertheless, he will still make his decision based on a certain
form of utility, but in a different, local meaning. It was grounded above
that the only utility a product may grant to the buyer is the one re-
siding in its potential of lowering the costs of subsequent, secondary
production, thus generating a positive total cash flow which is, ultima-
tely, defined as revenue.

Let the buyer demand the good if and only if the good possesses
the ability to reduce the buyer’s production costs. This cost saving
potential of the good x for the buyer j is represented by its individual,
but well defined revenue vj(x). Because the buyer is assumed to be
sufficiently rational in decision making, it is easy to derive his basic
decision algorithm. He will acquire the good if and only if it brings
him more or at least as much as he sacrifices. In more mathematically-
friendly wording, he will buy the unit50 of good when the price is not
higher than its revenue and will not do it otherwise. Formally:

dj(x) =
 0 if px > vj(x)

1 if px ≤ vj(x)
(7)

49Keynes, J.M.: “The general theory of employment, interest and money”, CWK (Vol.
VII), 1973, page 161.

50The Assumption 3 rules out any possibility of good acquisition other than 1 or 0
units.
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Where vj is equal to the break-even price for the j-th buyer51. Unfor-
tunately, this does not answer how the demanding agents will behave
on aggregate level.

5.4 Business Distribution
It is natural that even though every potential buyer follows the

same decision making process, each one of them faces different saving
potential and will therefore have a different break-even price and dif-
ferent final behavior. This implies that the aggregated demand should
not be binary as the individual one. It should instead behave with
a sufficiently smooth flow in general, and continuously in an infinite-
simal case. It is exactly this infinitesimal case (for infinite number of
potential buyers and all previous assumptions holding) that is the most
interesting at this point.

First, we need to settle on the distribution of saving potential
throughout the demand side of the market as it is assumed to be agent-
specific due to the uniqueness of each subject. If we split the LS axis
into three intervals (lower, medium, and upper), the distribution of
this variable would be expected as follows (illustrated in Figure 4):

• Lower LS - low maximum saving potential would be expected to
be achieved by a large number of small companies. No expertize,
no advanced management, and no major experience in the field
would be necessary to achieve it.

• Medium LS - this level should be achieved by well-established
agents with smart and intuitive management. This is the middle
class of the market with power to use the advantages but lack of
ingenuity.

• Upper LS - only few strongest and richest players would be able to
reach this level of saving potential. Superior efficiency through the

51Bearing in mind the assumption of no perfect price discrimination.
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Figure 4: The maximum saving potential scatter plot: Approximate sketch of po-
ssible LS density plot.

intra-company synergies, innovative and far-thinking management,
and long experience in the field would be expectedly essential to
attain it.

The previous discussion suggests that the labor saving potential
should be correlated with parameters like innovativeness, age, and most
importantly, agent’s size. This is rather rational. Larger, wealthier, and
more experienced businesses will most certainly have more resources,
more options, and better future outlooks for undergoing such inves-
tments due to internal synergies and scale.

Also the negative correlation between size and quantity is ra-
tional and expected and is clearly confirmed by the Figure 5. The
correlations between size, wealth, synergies, quality management, po-
sitive future outlook, etc. are trivial.

5.5 Aggregated Binary Demand
With the explained distribution of business quantity in various

levels of saving potential space we may now begin the discussion to
derive what the Aggregated Demand Dx for a good x with respect
to this variable should look like.
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Size of business Quantity Total Cumulative
(number of employees) % %

Over 10.000 1.811 0,01% 100,00%
From 5.000 to 9.999 1.707 0,01% 99,99%
From 2.500 to 4.999 4.180 0,02% 99,98%
From 1.000 to 2.499 7.158 0,04% 99,96%
From 500 to 999 15.811 0,09% 99,92%
From 250 to 499 37.034 0,20% 99,83%
From 100 to 249 162.103 0.89% 99,63%
From 50 to 99 297.156 1,63% 98,74%
From 25 to 49 843.158 4.63% 97,11%
From 10 to 24 1.339.180 7,36% 92,47%
From 5 to 9 2.100.398 11,54% 85,12%
From 2 to 4 7.580.324 41.64% 73.58%
1 employee 5.814.654 31,94% 31,94%

Figure 5: Distribution of more than 18 million U.S. corporations by size, measured
by number of employees. Allocated into 13 intervals, the distribution is obviously
skewed towards small businesses as more than 98% of businesses have no more than
100 employees. Source: DMDatabases.com

As was discussed, the saving potential LS represents the maxi-
mum possible saving potential that the respective producer can achieve.
And because the individual demand obeys the following algorithm:

dj(x) =
 0 if px > vj(x)

1 if px ≤ vj(x)

the aggregated demand will behave as a cumulative function of
all players with v(x) greater than px. Obviously, we are arriving to the
(n+1) - dimensional aggregated demand function:

Dx(v) =
n∑
j=1

dj,x(v) = f(v1(x), v2(x), ..., vn(x), px)

It is clear that without knowing the individual-specific saving
potential we are unable to work with their market-wide aggregation
on a quantitative level52. However, with a sufficient understanding of

52Which is truly unfortunate as then the model may have aspired for a really interesting
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their behavior it is still possible to derive their qualitative behavior.
The main challenge that will have to be overcome is downgrading

the (n+1) - dimensional function to only two dimensions. With only a
little of guiding discussion we may derive following behavioral features
of the function:

i) In case of infinite revenue every potential buyer becomes an actual
one. No pricing strategy will play role in decision making as any
finite prices will be smaller than the maximum price for which it
would pay off to buy the good. The supplier therefore meets his
maximum potential demand:

Dx(v) v→∞= Dpot
x

or similarly in terms of potential fulfillment:
Dx(v)
Dpot
x

v→∞= 1 (8)

ii) Similarly on the other side, the zero revenue will result into zero
demand as any positive price will surpass the revenue for all po-
tential buyers and the seller’s price strategy will again have no
impact on demand as it will be zero under all possible circumstan-
ces (ceteris paribus):

Dx(0) = 0

or:
Dx(0)
Dpot
x

= 0

iii) The demand function Dx(v) has a cumulative character. Therefore
it, ceteris paribus, cannot be decreasing in v by definition. And be-
cause it is running from 0 to 1 as shown in i) and ii), it will then

quantitative power which would then be also possible to test empirically. However,
nominal estimation of variable LS does not belong to the scope of this thesis and is
left for a potential future research.
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Figure 6: Cumulative function and fitted curve of maximum saving potential across
all demanding agents on the market from Figure 4.

be not only non-decreasing, but also monotonously increasing, pro-
vided a sufficiently smooth course implied from sufficiently dense
population of agents:

v1 < v2 ⇒ D(v1) ≤ D(v2)

iv) We already know that the function we are looking for runs from
[0,0] to [1,1]53 in a monotonous manner. However, much more dis-
cussion is necessary to find whether this function is increasing in
a convex, concave or linear manner assuming a simple function.
Let the price be constant at an arbitrary positive value. The agg-
regated demand for a software x should, with respect to the auto-
nomous revenue it provides, behave as follows: close to zero, only
the strongest and most effective players will demand the good as
they will be the only ones satisfying the condition p(x) ≤ vj(x).
As the general level of revenue vx increases, more and more agents
begin to satisfy the stated condition and therefore they start de-

53This notation is possible when we use the simplified notation of demand in terms of
potential fulfillment used in formula (8), where the horizontal axis with value 1 stands
for maximum possible revenue, while vertical axis with value 1 means maximum
potential demand. [0,0] then stands for zero revenue and zero subsequent demand.
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manding the good as well. It is implied from the properties of vx,
namely because it is an increasing function of all vj(x). This secu-
res that any increase in vx must have been driven by increase of
vj(x) at least for some j and because we are assuming the gene-
ral, comparative increase in revenue, we assume that it was driven
(more or less proportionally) by all producers’ increase rather than
by individual factor. And we may expect that, at least for some
of them, this increase caused their vj(x) curve cross the px curve
and thanks to these very producers the demand for x increases in
overall.
This price-crossing will then resemble the horizontally mirrored
cumulation of agents as the reversed cumulation of case shown
in Figure 6. The reasoning behind this is that it is always the
strongest ones who manage to cross the price threshold. This is
why the demand starts taking off slowly (few strong producers -
see the Figure 5), but speeds up when it comes to weaker players
(many small producers - again, see the Figure 5). The population
of producers by which the aggregated demand grows in each step
will then resemble the vertically mirrored scatter plot from Figure
4. This is the reason why we can conclude that the aggregated
demand function will be convex in revenue.

With all this new knowledge we conclude that in search of the
aggregated demand function f(vx) we are looking for the function with
following properties:
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P1: f(0) = 0

P2: f(1) = 1

P3: ∂f(vx)
∂vx

> 0

P4: ∂
2f(vx)
∂2vx

> 0

P5: lim
vx→0+

∂f(vx)
∂vx

= 0

Because the above stated properties are strongly resembling Inada
conditions54, it would be suitable to utilize the practice used in Solow-
Swan model in which the authors, after a justification of this function
by so called Inada conditions, have adopted the Cobb-Douglas pro-
duction function55. The final function, including the intensive form
adjustment, was as follows:

f(k) = kα (9)

Solow and Swan have chosen α to be lower than 1 to achieve a concave
shape. However, for our sake the function will not represent the pro-
duction function and therefore we may deviate from this without any
doubts.

54Inada, K.: “On a Two-Sector Model of Economic Growth: Comments and a Gene-
ralization”, The Review of Economic Studies 30 (2): p. 119–127, 1963 - author has
formulated these conditions as sufficient conditions for a production function to gu-
arantee stability of an economic growth path in a neoclassical growth model. The
name tributing their author was established by Hirofumi Uzawa.

55Romer, D.: “Advanced Macroeconomics”, McGraw-Hill, 1.st edition, 1996 - author is
describing that the authors of Solow-Swan model have chosen the Cobb-Douglas pro-
duction function because it satisfied the ex-ante stated conditions. Those conditions
are known in macroeconomics as Inada conditions.
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Great thing is that the very function is perfectly suitable also for
our purpose. It is very trivial to show that the function (15) satisfies
properties P1 and P2 as 0α = 0 and 1α = 1 for any non-zero α. It is
also simple to show that P3 is satisfied as long as α is greater than
zero, because56:

∂vαx
∂vx

= αvα−1
x |α>0 > 0 (10)

In case of P4, let us derive:

∂2f(vx)
∂2vx

= ∂2vαx
∂2vx

= ∂αvα−1
x

∂vx
= α(α− 1)vα−2

x > 0 (11)

Clearly, the inequality (11) does not hold for all positive alphas.
However, because the vx must be non-negative, we may satisfy the
condition as follows:

α(α− 1)vα−2
x > 0

α(α− 1) > 0
α2 − α > 0

α2 > α

α > 1

We need the alpha strictly greater than 1 so that the function
(15) satisfies P4. With the new constraint it is now easy to show that
also P5 is satisfied as:

lim
vx→0+

∂f(vx)
∂vx

= lim
vx→0+

αvα−1
x

= ⊕
α lim
vx→0+

v
⊕
α−1
x

= 0

We have therefore found a suitable function bearing all five pre-
defined properties. We may now adopt the following function as a valid

56Alpha being strictly positive is a sufficient condition due to the fact that vx cannot
be negative. This is implied from the fact that neither wage nor time can be negative.
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Figure 7: Plot of Aggregated Demand Curve from formula (12) for various levels
of parameter α: a) Alpha is strictly greater that one. This case represents the state
of real economy (see the Figure 5 of corporate size distribution) and is reflecting
the monopolistic feature of the market that consists of few large players and a large
number of small “followers”, which become a demand only for high levels of vx.
b) Alpha close to one. This case corresponds to a specific distribution of corporate
wealth where any level of producer size is equally populated. c) Alpha is lower than
one. This case features the close-to-perfect competition as for the sufficiently high α
the curve would approach to a horizontal line.

representative for the aggregated Binary Demand Function:

Dx(vx) = vαx , α > 1 (12)

Intuitively, the alpha parameter in (12) may be interpreted as a
market wealth distribution factor. The higher it is, the more wealth is
concentrated among fewer major players57. The aggregated demand is
then more convex and curved downwards. Alpha close to 1 implies a
more uniform distribution of wealth among respective producers and
the market is not dominated by few leaders. And, hypothetically, alpha
approaching zero should then represent a perfect competition.

57Lorenz, M.O.: “Methods of measuring the concentration of wealth”, Publications of
the American Statistical Association, Vol. 9, No. 70, pp. 209–219, 1905 - the idea is
very similar to Lorenz curve suggested by the author as a graphical representation of
the cumulative distribution of wealth within the economy. Though the idea is alike,
the execution is different as the perfect, uniform distribution results into a straight
increasing line in the Lorenz curve, but the local model behaves differently and the
perfect competition would show as a horizontal straight line, or a constant 1.
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5.6 Discussion on Market Structure
As was denoted in the previous section, the parameter α repre-

sents the market structure of software producer’s demand. From the
Figure 7 it can be implied that a potential developer’s earnings are
strongly bound to the structure of his potential demanding market.

For very high alpha the demand curve does not depart from
the horizontal axis until it approaches the monopolistic area of vx. This
means that for strongly monopolistic market structure the developer
cannot earn high revenue as the demand will consist exclusively of
several oligopolistic players or a single monopoly. Smaller companies
would either cease to exist on the market or would be too weak to
afford to buy the product.

On the other hand, in case of close-to-perfect competition the
majority of players, if not all, would represent the potential buying po-
wer, thus boosting the developer’s demand, increasing his revenue, and,
what is the most important, increasing the quality of a final product
as well.

The implied beneficial impact of competitive markets is intuitive
and in line with general beliefs in contemporary academic works. Such
a realistic implication validates (at least partially) the predictive power
of the model in the sense of Friedman’s argumentation elaborated in
the Chapter 2.
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6 Revenue Price Model

In the previous chapters we have prepared the complete frame-
work needed for understanding and defining all the key market features
from the channels of revenue to the curvature of market demand for
software. In this, final chapter, all the subparts will be tied together
in order to derive the optimal price and output of software products
within the boundaries of accepted assumptions.

Let the basis for the model be the identity of the supplier’s in-
come:

profit

Π =
income
R −

costs
C

Which can be decomposed as58,59:
profit

Π =
demand
D .

price

P −
costs
C (13)

We already know that the demand, introduced in Chapter 5,
and therefore also the profit depend on revenue discussed in Chapter
4. The idea behind this is trivial. The more revenue a developer can

58Also stemming from an identity, however, this one comes with a relatively weak
assumption that goods resale is the only producer’s income.

59Equation (13) is used in microeconomics on regular basis for calculation of vari-
ous variables by maximization of Π over some independent, explanatory variable. A
number of applications can be found in Mas-Collel et al. (1995).
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provide through his product, the higher demand his product will meet.
And, naturally, a higher income will then be his reward.

It is also easy to see that also the development costs and software
price depend on this revenue. The revenue provided by the product has
no reason to be restricted by any upper boundary. The software deve-
lopment can be viewed as an investment and because it is presumably
not limited, it is also presumable that any additional investment (cost)
increases the provided revenue by some positive value. And the higher
this revenue is, the higher price can be consequently charged for the
product. Therefore the costs and price depend on the revenue variable
just like the demand does as was already shown. The developer then
faces following profit function:

Π(vx) = D(vx).P (vx)− C(vx)

And because we already know the demand function, we can write:

Π(vx) = vαx .P (vx)− C(vx)

In order to work with the profit function properly it is outstan-
ding to find the price and cost functions first.

6.1 Cost Curve
The costs of developing the software are directly linked to the

revenue the final product is capable of providing. The question “Why?”
was already answered in the previous subsection. The question “How?”
is to be discussed.

In the terms of microeconomic production theory60 the labor can
be viewed as a production input, while software is clearly an output
of the process. In the name of simplicity we may borrow the Cobb-
Douglas production function again as in the Chapter 5. and write:

f(x) = xε (14)
60Mas-Collel, A. & Whinston, M.D. & Green, J.R.: “Microeconomic Theory”, Oxford
University Press, New York, 1995, Chapter 5.
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But, unlike the last case, this time the function will represent the
actual production. However, because the production scale in our case
is set to exactly one unit61, we still have to adapt the interpretation of
the function itself. Only a simple intervention is necessary, allowing for
much higher flexibility. Instead of quantity of produced good let the
production function represent the quality of the good. And, instead of
f(x), let us denote this function Q(x) and write:

Q(x) = xε (15)

Clearly, the two functions do not differ in practical terms, only
in the dimension62. Increasing the productivity n-times will increase
the product n-times and (under specific assumptions) also the revenue
will grow n-times regardless the chosen dimension. The only difference
is that the channel of revenue increase will be an increase of quality
instead of a quantity growth. This is rational and in line with real world
expectations.

Also, because the function represents production, it should retain
the exponent 0 < ε < 1 similarly to the original Cobb-Douglas
function. There are several practical reasons for using this constraint:

1) Firstly, in the theory, having the exponent ε of function (15) gre-
ater than 1 would cause the whole model to collapse. The biggest
producer would be increasing its efficiency infinitely (together with
marginal product, leading to infinitesimal solution), rendering it
impossible for new players to join the market and ultimately elimi-
nating any competition. The scenario is far from impossible in real
economy, but outside of the monopoly framework this scenario must

61Settled in the assumptions section and also deductible from the zero marginal costs
of production.

62It could be a good idea to combine the two mentioned dimensions into the three-
dimensional plane and achieve even more realistic reflection of real world production
frontiers. However, the idea is useless for this thesis and therefore I will not continue
with its development.
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be considered as a failure and ruled out.

2) Secondly, in economics there exists the so called Law of Diminis-
hing Returns63. Though its origin dwells in farming and production
during the industrial revolution, the notion remains to be respected
till this day64,65.

3) Thirdly, the framework presented in the thesis itself offers another
channel through which the decreasing marginal returns of produc-
tion factor can be easily defended. In standard economic models it
is easily achievable that, metaphorically, two workers will produce
two pairs of shoes in a half time compared to one worker. This is
allowed by a good divisibility of work in this simplified model. It
can be shown that the case of two workers is transformable back
to the case of one worker, only the production is parallel instead of
sequential. This way the time can be easily cut to half.
The whole setting is being complicated when we compare one shoe
being produced by either one or two workers. The simple divisibility
is gone and we need to think of much more complicated sharing of
labor. More specifically, the inefficiency of two workers working on
one piece of product must step into the equation and the production
will last more that half of the base production time. And what about
ten workers?...
In an extremal case we can imagine that if the return to factor
is non-decreasing, then the infinite number of software developers

63The origin can be tracked down to Adam Smith’s Wealth of Nations.
64Samuelson, P. A. & Nordhaus, W. D.: “Economics”, 16th edition, McGraw-Hill, 1998,
pp. 110.

65Though there exist opposing theories saying that an additional unit of input may
have more than proportional positive effect on output (learning-by-doing model was
used by Arrow, Lucas, Yang and Borland and others), the additional increase is
always explained by gained or intrinsic technological progress instead of ceteris pari-
bus marginal change, which does not harm the presented assumption of diminishing
returns.
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must produce the software in zero time. But they will surely not.

Therefore we will write as follows:

Q(x) = xε, ε < 1 (16)

The more labor x is “invested” into development, the higher
(though less than proportionally) quality the final software has. And
because providing revenue is the quintessential purpose of the software,
we may expect that the two variables will be directly linked and the
quality can be replaced in formula (16) by the product’s revenue.

vx = xε = x
1
γ , γ = 1

ε
> 1 (17)

By inversing the equation (17) we get the expression defining the
amount of labor needed to achieve the desired level of revenue:

x(v) = vγx, γ > 1

And by multiplying both sides by wage per unit of labor we get:

w.x(v) = w.vγx, γ > 1 (18)

Because it was assumed that labor is the only production factor,
it can be easily seen that the left-hand side of the equation (18) is an
identity for costs incurred in the process of production66. Thus we may
write the final form of the cost curve as (wage assumed to be constant):

Cx(vx) = w.vγx, γ > 1 (19)

The production costs are then an increasing function of ultimate
revenue provided by the produced software. It is rational that any
additional unit of work spent on development must increase the value
of product as in an opposite case it would never be spent67.

66Costs of production equal, by definition, the product of amount and price of the
input.

67The producer is assumed to be sufficiently rational to behave this way.
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6.2 Price Curve
The last missing part of equation (13) is derivation of the price

curve. For simplicity and consistency let the desired form of the curve
be as follows:

Px(vx) = vβx

From the decision making algorithm presented in the section 5.3:

dj(x) =
 0 if px > vj(x)

1 if px ≤ vj(x)

it is clear that the price is increasing in revenue as the relation of
price and revenue is directly determining the demand. This is caused
by the fact that for the higher revenue both break-even and actual
price for the good rise:

Px(vx) = vβx , β > 0 (20)

Both price curve and aggregated demand curve are stemming
from the same decision algorithm and were assigned very similar forms.
However, because the two shapes are developing in two diametrically
different dimensions, they do not necessarily share all the properties.
One such is the convexity. While the demand curve was established in
section (5.5) as strictly convex, the framework presented in the thesis
does not allow to determine whether the exponent β should be lower
or greater than 1.
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Figure 8: Plots of: a) Aggregated Demand Curve, b) Price Curve and c) Cost Curve.
Note that the price curve can acquire all i) concave, ii) linear and iii) convex shapes,
while the other two are limited to either strictly concave or convex shape respectively.

6.3 Final Model
With the knowledge of response of following variables on soft-

ware’s autonomous revenue (Figure 8):

• Aggregated Demand Curve: Dx(vx) = vαx , α > 1

• Price Curve: Px(vx) = vβx , β > 0

• Cost Curve: Cx(vx) = w.vγx, γ > 1

we may ultimately finalize the whole model as follows:

Π(vx) = Dx(vx).Px(vx)− Cx(vx)

Π(vx) = vαx .v
β
x − w.vγx

or
Π(vx) = vα+β

x − w.vγx (21)

The latest equation then represents the total profit curve of soft-
ware developer. The developer is assumed to be sufficiently rational
and therefore he will be maximizing his profit Π by the correct choice
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*

*

Figure 9: Plot of Profit Curve representing the Formula 21.

of product’s quality vx, which is clearly the only dimension of produ-
cer’s choice.

6.3.1 First Order Condition
In order to find this profit-maximizing equilibrium v∗x, we need

to compute the following first order condition68:

∂Π(vx)
∂vx

(v∗x) = 0 (22)

Derived:
∂Π(vx)
∂vx

(v∗x) = (α + β) ∗vx
α+β−1

− wγ ∗vx
γ−1 = 0

Rearranged:

(α + β) ∗vx
α+β−1 = wγ

∗
vx

γ−1

∗
vx

α+β−1−γ+1 = wγ

α + β

v∗x =
(
wγ

α + β

)(1/α+β−γ)

68Hájková & Johanis & John & Kalenda & Zelený: “Matematika”, MATFYZPRESS,
2012 - Theorem 50 implies condition of local extreme, writable as formula (22).
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Where the v∗ represents the extent of development that will bring
the maximum profit for the supplier and due to his presumable rati-
onality it is expectable that he will actually follow it. Because all other
parameters (costs, price, and demand) are bound directly to v∗x, we
may also quantify them as follows:

• Profit maximizing price: Px(v∗x) =
(
wγ
α+β

)(β/α+β−γ)

• Profit maximizing costs: Cx(v∗x) = w
(
wγ
α+β

)(γ/α+β−γ)

• Profit maximizing demand: Dx(v∗x) =
(
wγ
α+β

)(α/α+β−γ)

6.3.2 Second Order Condition
Because the final profit curve in equation (21) can have both con-

cave and convex shape and in the point of local extreme it can be both
positive and negative, the result of First Order Condition does not yet
necessarily lead to a profit maximizing solution. The convexity depends
on mutual relation of yield part (vα+β

x ) and costs part (w.vγx) of profit
function. If the costs part is too “weak”, or yield part too “strong”,
the profit function will diverge and will not have any finite maximum.
Because the infinite investment/profit combination is against both the
premises and common sense, let us consider it as a violation of the
model.

This case occurs when the function is, mathematically, convex.
Then the Second Order Condition ruling out this case is69:

∂2Π(vx)
∂2vx

(v∗x) < 0 (23)

69Hájková & Johanis & John & Kalenda & Zelený: “Matematika”, MATFYZPRESS,
2012 - Theorem 65 implies condition for convexity, writable as formula (23). Conca-
vity of the continuous function in the point of extreme then ensures that the extreme
is a maximum.
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Derived:
∂2Π(vx)
∂2vx

(v∗x) =(α + β)(α + β − 1) ∗vx
α+β−2

−

− wγ(γ − 1) ∗vx
γ−2

< 0

Which is the condition that must be satisfied so that the local
extreme found by the First Order Condition is a maximum.

Because it is mathematically impossible for the profit function in
equation (21) to satisfy both conditions and be negative at the same
time (not proved), the equations (22) and (23) are sufficient conditi-
ons for v∗x to represent an actual profit maximizing optimum for the
developer of software x.
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7 Conclusion

The obtained model shows several consistencies with the real
world economics and explains several relations for which the classical
economic models were not adapted.

Firstly, the obtained model shows that for all assumptions rea-
sonably satisfied it can be concluded that the costs of production does
not directly affect the final product price as a producer’s discretionary
decision. Though the link and correlation are obvious, it does not lower
the importance of the implication that the price is determined exclu-
sively by the revenue obtained by acquisition of the product and is
therefore settled on the buyer’s side.

Secondly, the software developer from the presented model pro-
vides a strongly leveraged revenue to the society. One hour of software
development can replace a significantly higher number of man-hours.
From this perspective, the developer performs a highly effective work
outsourcing. Generally the model is in line with current tendencies of
job replacement by automation and provides a simple explanation of
how this transfer may run in practice.

Thirdly, because all other properties are tied to revenue, the de-
veloper faces a one-dimensional decision-making about the extent of
work invested into the final product. Price, costs and demand are then
endogeneously determined by the model.

As a follow-up to this work it would be upmost interesting to find
a way to test the implications of the model empirically.
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Used Abbreviations and Notations
• a - discount - technological progress

• AC - average costs

• α - exponent - aggregated demand function

• β - exponent - price function

• dx,j(v) - individual demand of business j for good x

• Dx(v) - aggregated binary demand function for good x

• δ - discount - combined factor

• FC - fixed costs

• γ - exponent - cost function

• LSx(v) - labor saving potential of good x

• MC - marginal costs

• px - price of software x

• π - discount - wage inflation

• ρ - discount - return risk adjustment

• vj,t(x) - temporal input revenue

• vj,m(x) - volume input revenue

• vj(x) - total input revenue

• vx - autonomous revenue of good x

• τ - discount - time preference

• TC - total costs

• V C - variable costs

• w - cost of labor / wage

58



Revenue Price Model IES FSV UK Michal Lipták

References

[1] Bertsimas, D. & Perakis, G. (2011): “Dynamic Pricing; A
Learning Approach”, Massachusetts Institute of Technology

[2] Black, S. & Lynch, L. (1997): “How to compete: The impact
of workplace practices and information technology on producti-
vity”, Centre for Economic performance, Paper no. 376

[3] Chamberlin, E. (1933): “The Theory of Monopolistic Compe-
tition”, Cambridge, Harvard University Press

[4] Craven, B. D. & Islam, S. M. N. (2005): “Optimization in
economics and finance: some advances in non-linear, dynamic,
multi-criteria and stochastic models”, Springer Vlg

[5] Friedman, M. (1966): “The Methodology of Positive Econo-
mics”, University of Chicago Press, pp. 3-16, 30-43

[6] Glantz, M. (2003): “Managing Bank Risk: An Introduction to
Broad-Base Credit Engineering”, Academic Press, p. 554

[7] Hájková, V. & Johanis, M. & John O. & Kalenda, O. F.
K. & Zelený, M. (2012): “Matematika”, MATFYZPRESS,
1. vydání

[8] Hendler, R. (1975): “Lancaster’s New Approach to Consumer
Demand and Its Limitations”, The American Economic Re-
view,Vol. 65, No. 1, pp. 194-199

[9] Hoffman, G. M. (2001): “How to Profit with Empowered Wor-
kers in the Information Age”, iUniverse.com, Inc. Authors Cho-
ice Press

[10] Inada, K. (1963): “On a Two-Sector Model of Economic Gro-
wth: Comments and a Generalization”, The Review of Economic
Studies 30 (2): p. 119–127

59



Revenue Price Model IES FSV UK Michal Lipták

[11] Keynes, J. M. (1973): “The general theory of employment, in-
terest and money”, CWK (Vol. VII)

[12] Lancaster, K. (1971): “Consumer demand: A new approach”,
Columbia University Press

[13] Lorenz, M. O. (1905): “Methods of measuring the concentra-
tion of wealth”, Publications of the American Statistical Asso-
ciation, Vol. 9, No. 70, pp. 209–219

[14] Mas-Collel, A. & Whinston, M. D. & Green, J. R.
(1995): “Microeconomic Theory”, Oxford University Press,
New York

[15] McKenzie, R. (2000): “Microsoft’s ‘Applications Barrier to En-
try’ - The Missing 70,000 Programs”, Policy Analysis no. 380,
Cato Institute

[16] National Research Council (1994): “Information Techno-
logy in the Service Society: A Twenty-First Century Lever”,
National Academy Press, Washington, D.C.

[17] Oren, S. S. & Smith, S. A. & Wilson, R. B. (1982): “Non-
linear Pricing in Markets with Interdependent Demand”, Mar-
keting Science, Vol. 1, No. 3, U.S.A

[18] Phlips, L. (1982): “Applied Consumption Analysis, Revised and
enlarged edition”, North-Holland Press

[19] Romer, D. (1996): “Advanced Macroeconomics”, McGraw-Hill,
1.st edition

[20] Samuelson, P. A. & Nordhaus, W. D. (1998): “Economics”,
16th edition, McGraw-Hill

[21] Schmalensee, R. (1984): “Gaussian Demand and Commodity
Bundling”, The Journal of Business,Vol. 57, No. 1, pp. S211-
S230

60


	Introduction
	Motivation
	Introduction

	Characterization of Software Industry
	Assumption 1: Zero Variable Costs
	Implications of Assumption 1
	An ``Applications Barrier to Entry''

	Assumption 2: Differentiated Product
	Implications of Assumption 2

	Assumption 3: Binary Demand
	Idea of Constrained Demand

	Assumption 4: Price Discrimination
	Assumption 5: The Demand Side Character
	Consumption
	Implications of Assumption 5

	Discussion on Assumptions Realism

	Overview of Existing Price Models
	Conventional Pricing Models
	Pricing of the Perfect Competition
	Pricing of the Monopoly
	Pricing of the Oligopoly
	Pricing of the Monopolistic Competition

	Alternative Pricing Models
	Dynamic Pricing
	Non-Linear Pricing

	Remark

	Revenue
	Labor Saving Potential
	Input Revenue
	Converging Revenue Condition
	Autonomous Revenue

	Binary Demand Function
	Foundations of Demand
	Gap in Theory of Demand
	Individual Binary Demand
	Business Distribution
	Aggregated Binary Demand
	Discussion on Market Structure

	Revenue Price Model
	Cost Curve
	Price Curve
	Final Model
	First Order Condition
	Second Order Condition


	Conclusion

