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1. Introduction 

Game theory is being increasingly used for economic analyses since the 1980s. 

Generally, it is conceived as a tool to analyze strategic interaction between rational 

agents. However, there is no general agreement on the aims and scope of game theory. 

Binmore (1990) relies more on rationality built on a learning process. Aumann (1985) 

emphasizes applications of solution concepts and accompanying refinements of those 

solution concepts. For Rubinstein (2000: chapter 5) game theory is more an analytic 

instrument to connect concepts, assumptions, and assertions rather than a theory that 

can be applied to the empirical world. Rubinstein (2000: p. 72) also argues that a major 

role of the attractiveness of game theory lies in the words used: game, strategy, 

solution. The question of aims and scope of game theory leads to methodological 

questions in economics and game theory. 

There are some different ideas in economic methodology. The rhetoric of 

economics is one approach that stresses the importance of persuasion between 

scientists. Scientists use different rhetorical devices in order to persuade each other of 

theories. For instance, models are part of this persuasion and count as rhetorical 

devices. They are metaphors. With this idea of science in mind the only objective of 

scientific methodology should be to analyze the rhetorical devices used to persuade in 

the different forms of conversations. Next to spoken conversations scientists converse 

through vehicles such as written texts. Textbooks are one such possible vehicle of a 

conversation. Game theory has not been a main theme of the rhetoric approach yet. 

Rubinstein (2000) included one chapter on the rhetoric of game theory.  

However, a connection between game theory and the rhetoric of economics can 

be found in the way McCloskey and Aumann describe economists or game theorists. 

McCloskey (1998) calls them poets or novelists, though they do not know that they 

are either. Aumann (1985) calls game theory an art form and game theorists are 

considered as artists. He writes that other artists use media, such as rhyme or 

instruments or canvas and paint, to communicate something to their audience, and 

game theorists (or economists) use the medium of models to communicate to their 

audiences. A further point they both agree upon is that game theory or economics 

needs no armchair philosophy as methodology. Following the rhetoric approach 
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methodologists should analyze and reflect on the mediums used by scientists persuade 

their audiences.  

The importance of analyzing textbooks stems from Kuhn’s theory of science 

and Klamer (1990) is an example of what such a textbook analysis can look like in the 

rhetoric approach of economics. Following Klamer’s line of investigations this thesis 

analyses game theory textbooks. The introduction of those is an important part because 

it is the chapter that persuades the reader to use them. In this chapter, the definition of 

game theory is provided, possibly along with a classification of the type of science, 

and possibly a representation of the history of game theory. This is why the 

introduction chapter is analyzed to a fuller extent compared to other parts of the 

textbooks. In the later chapters game theory’s tools of persuasion are introduced some 

of which are analyzed. 

The thesis consists of two parts followed by a conclusion. The first part is 

divided into two sections. In the first section the rhetoric approach and its roots are 

introduced. The second section presents some of the rhetoric tools used to persuade 

which are used for the analysis of the game theory textbooks in the main part. The 

second part, the main part, of the thesis is divided into three sections and is dedicated 

to the actual analysis of the textbooks. The first and second section analyze the 

introduction chapters; the definition of game theory and the classification of its science 

in the first part, the description of the history of game theory in the second section. In 

the last section the relation of ‘games’ and metaphors or of solution concepts to 

enthymemes is analyzed and therefore later chapters are investigated here. 

2. The rhetoric of economics 

Why should economists and scientists be interested in rhetoric or persuasion? 

McCloskey points out that it is part of what science wants to achieve: 

Intellectual bankers need to be persuaded as much as financial ones. The same is true 

of science. Scientists pursue certification as much as they pursue knowledge, because 

knowledge without persuasion of an audience is useless, the curse of Cassandra, to 

know all but to be unable to persuade. (McCloskey, 1995, p. 229) 

Thus, science is more than gathering knowledge but persuading other people of the 

knowledge. It is not merely gathering evidence and formalizing models. Furthermore, 

the textbook is an important part of this persuasion. As Kuhn states “the aim of such 

books is persuasive and pedagogic” (Kuhn, 1970: p. 1). This part of the thesis discusses 
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the scientific methodology of persuasion. At first, the perception of economics as a 

science in the rhetoric approach is mentioned. After this short overview, some limits 

and consequences of this methodology are discussed. Then important rhetorical tools 

are presented. At the end of this first part the method of the textbook analysis for the 

second part is introduced. 

Before turning to the roots, the question of why economists are or should be 

interested in methodology is voiced shortly. The quick answer is to be able to decide 

between competing theories or to distinguish good and bad science. According to 

Hausman (1989), economists want methodologists to provide a simple algorithm for 

this distinction. However, which theory is true or which methodology provides good 

science cannot be reduced to a simple algorithm; the matter is more complex. One 

tradition that has claimed to provide such an answer is logical positivism. Yet this 

position has been criticized by various methodologists in the second half of the 20th 

century. A few principles of empiricism which McCloskey (1983) criticizes are for 

instance: theory and observation should be objective and not subjective, or that facts 

and values are two separate things. Observation and induction should be used to see 

which theories are true and which are not. 

Two other methodologies common in economics which are based on 

empiricism are Friedman’s version with its emphasis on the predictive power of 

theories and Popper’s falsification version. According to Friedman (1970), a theory 

should not be judged by the assumptions it uses, such as, whether the assumptions are 

realistic or not. Rather a theory must be judged by its predictive power. Good theories 

make precise predictions. However, Friedman’s view runs into problems when 

predictions fail or when theory is used in new ways, because there is nothing to judge 

the theory other than its predictive power. To overcome such problems some sort of 

realistic assessment is needed (Hausman, 1989). Popper (1989), on the other hand, was 

one of the first to attack the empiricists’ background and the way observations were 

seen to confirm theories. He pointed out that theories can only be falsified if they do 

not fit the evidence, but not confirmed. Futhermore, Popper thought that proper science 

can be falsified whereas as pseudo-science always adapts its assumption and does not 

allow for falsification (Hollis, 1994). McCloskey (1983) calls all these empirical 

approaches modernist approaches and argues that they have wrong perceptions of 

science.  
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2.1. The rhetoric perception of science 

The modernist vision of science believes that receivers and senders of messages 

are irrelevant. There is no coding or decoding of messages. Knowledge can be seen 

and mirrored by scientists without any loses. However, Klamer and McCloskey (1989: 

p. 9) argue that: “[s]cience entails communication. And the better metaphor for 

communication are speaking and listening, not seeing.” Building on philosophical 

roots they criticize the empirical leaning of economics and the dogmas that stem from 

empiricism. The roots that are shortly discussed below are pragmatism, anarchism, and 

Kuhn’s structure of science.  

Pragmatism and Anarchism 

Popper already mentioned one big problem of empiricism. This problem is one 

of the two dogmas of empiricism Quine (1951) argues in his paper titled Two Dogmas 

of Empiricism. For Quine, the two dogmas are the verification theory of empiricism, 

based on reductionism, and the analytic-synthetic distinction. Quine also argues that 

even falsification is hard or impossible. This is because people and beliefs of different 

statements are interwoven and we can always find ways to prove or disprove 

something depending on one’s beliefs1. Putnam (2004) also bases his critic of the fact-

value distinction of empiricists on the analytic-synthetic distinction. For him, 

knowledge of facts presupposes knowledge of values. Also, different arguments such 

as simplicity, plausibility or elegance put forward to justify theories are also value 

judgments. Such judgments are not on the same level as other ethical value judgments. 

Nonetheless, they are value judgments. For both Quine and Putnam, a pragmatists’ 

theory of science should be adopted. 

As can be seen from Quine’s and Putnam’s arguments pragmatists deny any 

purely objective observation. Put paradoxically: “theory governs experience and 

experience governs theory” (Hollis, 1994: p. 77). All beliefs are human-made and open 

for revision. This can be thought of as a web of belief. Additionally, the 

correspondence theory of truth is rejected (Hollis, 1994). This view rejects the idea of 

a simple search for ‘truth’. We cannot know if or when we have reached the ‘truth’ 

(Rorty, 1980). Furthermore, there is no simple tool to decide between different 

theories. However, this does not mean that every explanation and theory is as good as 

                                                 
1 This idea is also called the Duhem hypothesis or the Quine-Duhem hypothesis. 
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the other. Rorty (1980) argues that science should be understood as a conversation 

with our fellow humans. In such a conversation, the level of persuasiveness of 

arguments differs. These arguments of the pragmatic tradition are very important for 

McCloskey (1983, 1995) and the reason she stresses the pragmatic vision of science. 

The anarchistic view takes the pragmatic point one step further and states that 

no methodology is necessary to guide scientists. The slogan for scientists according to 

Feyerabend (1975) is ‘anything goes’. McCloskey (1983: 482) strongly follows such 

an anarchistic approach with stating that the only method that is needed and should be 

followed is that of “honesty, clarity and tolerance”. However, the anarchistic position 

intensifies the problems associated with the pragmatic tradition. Especially that of 

relativism. If ‘anything goes’ and the method of investigation or the distinction 

between scientific and non-scientific is up to every scientist how do scientists decide 

between rival theories? Feyerabend’s (1975) answer is that conventional scientists 

who follow a certain methodology have a wrong understanding of how science works. 

Scientists do not discover by following methods but by working outside of methods. 

Therefore, the only way for scientists to make new discoveries is by doing whatever 

they think will help them gain new insights and not follow a strict methodology. This 

is also partly what the rhetoric approach aims at. 

The structure of science 

Another important root of the rhetoric methodology analyzes the working of 

the structure and institutions of science. This is inspired by Thomas Kuhn’s (1970) 

work the Structure of Scientific Revolutions. Kuhn criticizes the way science is 

perceived and how it is thought of as a linear acquisition of knowledge. Such a view 

is partly due to textbooks as they only portray past theories that have been accepted. 

Therefore, the textbooks are an important part that must be analyzed to understand the 

way normal science works. He calls normal science the prevailing paradigm scientist 

follow. A paradigm for Kuhn stands for more than simply a scientific community. It 

consists of a belief system, scientific values, models and more which are shared by the 

scientists. However, there are different paradigms in science and they hold different 

theories to explain the same phenomena. These theories are incommensurable with 

each other according to Kuhn. Each paradigm has a different belief system or different 

models. Solely, the scientific values stay more or less constant over time. Some of 

these values are accuracy, consistency, simplicity or fruitfulness (Kuhn, 1977). 
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A certain paradigm becomes the leading normal science because it can explain 

all phenomena that are of interest. Such a paradigm can only be overthrown by 

revolutionary science which is a paradigm that can explain all the old phenomena plus 

new phenomena that the old paradigm could not explain. This is how a new paradigm 

emerges and becomes the new normal science. This view of science points out the 

problem with the depiction of continuous progress in science. For Kuhn (1970) it is 

simply not true that science progresses in such a continuous state. Rather different 

theories exist next to each other at the same time. Textbooks and other scientific 

institutions only pass on the theories that fit their paradigm:  

They [textbooks] address themselves to an already articulated body of problems, data, 

and theory, most often to the particular set of paradigms to which the scientific 

community is committed at the time they are written. Textbooks themselves aim to 

communicate the vocabulary and syntax of a contemporary scientific language. (Kuhn, 

1970: p. 136) 

This classification of textbooks lead Klamer (1990) to argue the importance of an 

analysis of textbooks. 

The rhetoric view on science 

Science as a conversation is one of the more important aspects the rhetoric 

approach takes from the pragmatists. McCloskey (1983) says that she didn’t call her 

methodological approach “Pragmatism’s Conception of Truth in Economics or Outline 

of an Anarchistic Theory of Knowledge” because pragmatism or anarchism are mostly 

associated with a relativistic view of knowledge. Thus, making the methodological 

approach less persuasive. Following the pragmatists, she criticizes the scientific 

methodologies of empiricism (in her words modernism) with its dogmas. Yet 

economists generally accept these dogmas and without understanding them. However, 

according to McCloskey if economists follow the modernist methodology they would 

not gain any knowledge because checking all theories is hardly possible and takes up 

a lot of time. Some theories or proposals must be accepted as truth without evidence. 

For McCloskey (1983: p. 493), even physics and mathematics follow a rhetoric 

methodology and if economics wants to imitate these sciences it should also adopt the 

rhetoric methodologies and “officially open itself to a wider range of discourse”. 

In a later writing McCloskey (1998) distinguishes between ‘small m and big 

M’ methodology. The former is the economists tool kit: “economic theory in its verbal 

and mathematical forms, statistical theory and practice, familiarity with certain 
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accounting conventions and statistical sources, and the background of stylized 

historical fact and worldly experience” (McCloskey, 1998: p.160). Methodology ‘big 

M’ on the other hand is for instance the positivists’ version of science with a claim of 

some foundation of knowledge. Rather than using some dogmatic foundation of 

knowledge McCloskey (1998) argues that economists need norms for a good 

conversation (she suggests Habermas’s Sprachethik (1975) to achieve this). With 

‘Methodology big M’ solely concerned with reaching a good conversation the rhetoric 

of persuasion and an analysis thereof becomes an important part. Consequently, 

McCloskey claims that methodology in economics solely must be an examination of 

the literary devices used to persuade other economists. Klamer (1989: p. 267) sums up 

the point the rhetoric approach as: “[e]ach of the mentioned arguments is just that: 

arguments, that is, statements that can be disputed and may need further 

argumentation. There is no final criterion that ends all discussion.” 

Consequences and limits to the rhetoric of economics 

Subsequently, what would happen if economists follow McCloskey and 

abandon the modernist (empiricist) scientific method? For her, economics would gain 

a “wider and wiser reasoning” (McCloskey, 1983: p. 483) rather than following an old 

dogma. Bicchieri (1989) partly agrees with the rhetoric approach by starting her 

analysis with the proposition that “positivism is dead“ (Bicchieri, 1989: p. 100). Then 

she asks if all agree. However, in agreeing that positivism is dead they only agree that 

the strict separation of what is scientific and what is not through the glasses of a 

positivist is dropped. According to Bicchieri, McCloskey argues for the other extreme 

with statements such as: “the scientific vocabulary is made of purely literary devices” 

(Bicchieri, 1989: p. 101). This would just be exchanging the positivists’ glasses for a 

new pair of rhetoric glasses. But science uses both metaphorical and literal language 

and wearing either pair of glasses leads to an extreme. Thus, the scientific conversation 

can stay in the line of being too concerned with empirics and being too caught up with 

metaphors and other literary devices.  

Without the positivists’ glasses, should economics abandon methodology 

altogether as the rhetoric approach seems to suggest? Solow (1989) agrees with 

Klamer and McCloskey that the “pompous methodology of economics as science” 

must be deflated. However, he is concerned that the rhetoric approach is too 

relativistic. For him, some forms of argument should be conceived better than others 



8 

 

and not all argument should be weighted the same way á la “one argument, one vote” 

(Solow, 1989: p. 34). According to Solow statistics may have problems with 

objectivity but can still be more objective than an analogy or an anecdote. However, 

McCloskey (1998) does not deny statistics to be part of the persuasion tactic. 

Furthermore, according to Solow solely pointing out metaphors is not helpful. Rather 

the productiveness of a certain metaphor should be examined. Solow’s reservations 

with the rhetoric approach is that this approach leads to relativism and no form of 

distinction between competing theories and models can be made. However, if he relies 

solely on empirics for this decision then he reintroduces the old dogma. Solow 

considers himself an eclectic2 which for him means “there are no automatic answers” 

(Solow, 1989: p. 31) and decisions must always be made based on theories and 

evidence that are put forward in a conversation. 

In answer to the main fears3 put forward against the rhetoric approach, Klamer 

and McCloskey (Klamer & McCloskey, 1989: p. 18) say “[n]o, no. Economics is too 

successful to be undermined by mere self-consciousness. The archaic attachment to 

scientism is the real danger, narrowing the conversation and raising false hopes of 

certainty.” As Boylan and O’Gorman (1995) point out, accepting the rhetoric approach 

does not mean an abandonment of methodology. Because the rhetoric approach uses, 

for instance, an Aristotelian rhetoric analysis which again follows a methodology. 

Therefore, some form of methodology is reintroduced. For Boylan and O’Gorman 

such ‘global’ statements as McCloskey’s ‘only honesty, clarity and tolerance are 

needed’ are problematic in the rhetoric approach. Rather the approach should analyze 

‘local’ strategies economists use to persuade each other and critically examin the 

problems that arise with the arguments set forward. Empirics are part of the 

conversation but not the doctrine of truth. 

2.2. Rhetoric tools for the textbook analysis 

Rhetoric has many different meanings and interpretations. Here the definition 

of Aristotle is followed: “[l]et rhetoric be the capacity to discover the possible means 

of persuasion concerning any subject” (as cited in: Gunderson, 2009 p.1). Aristotle 

had a positive view towards rhetoric compared to Plato who related rhetoric purely to 

                                                 
2 Hausman (1989) categories’ the rhetoric approach as an eclectic methodology. 
3 That economics is attacked and its scientific purpose is undermined. 
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sophistry (Göttert, 1994). Such different views on rhetoric live on until today. In the 

next section, certain tools and theories of rhetoric are discussed. Starting with some 

basics of rhetoric, followed by a discussion of topoi and lastly a discussion of 

metaphors. Such rhetoric should be thought of an expansion of the research program 

in economics. Expanding to: “talk about genres, arguments, metaphors, implied 

authors, and domains of discourse” (Klamer & McCloskey, 1989: p. 11). After the 

introduction of the rhetoric tools the method of the textbook analyses is introduced. 

Basics of rhetoric 

Generally, there are three areas rhetoric uses to persuade an audience: logos, 

ethos and pathos. The first appeals to intellectual part of humans whereas the other 

two appeal to the affective part. This distinction goes back to Aristotle. For him all 

three are of same importance. Ethos is the image and the credibility of the orator. Logos 

refers to logical argument. Pathos are appeals to emotions. Ethos and pathos are also 

used to sooth (ethos) and agitate (pathos) the audiences’ passions (Göttert, 1994). 

Ethos is more than an image of the orator. For McCloskey (1998: p. 7) every scientist 

needs ethos to persuade of their argument. It is important to establish “an ethos worth 

believing” (McCloskey, 1998: p. 7). Consequently, ethos is related to the credibility 

of an author in McCloskey’s version. This version of ethos is used in the later analyzes 

below. Most economists would think only the logos, the argument following the rules 

of logic, to be important. However, as the intellectual and affective parts of the brain 

work together and cannot be separated easily logos alone is not as persuasive (Dillard 

& Miraldi, 2008).  

An antique rhetorical speech consisted of four parts: an introduction, a 

narration, proofs (or arguments) and a conclusion. The introduction is the first contact 

with the audience and influences the rest of the argument. Narration introduces some 

of the facts of the case and hints to some of the arguments. The proof follows. It uses 

different forms of rhetorical proof: examples, topoi, tropes or argument, for instance. 

The conclusion briefly reminds of the main points (see: Gunderson, 2009: Appendix 

I; Göttert, 1994). This is the format of oral rhetoric. However, written texts use a 

similar structure. Though narration and argument are more likely to be interwoven. 

Textbooks often follow such a structure in each chapter. Using such a structure 

strengthens credibility and therefore the persuasiveness. The authors also use examples 
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that they think illustrate their point or that strengthens their argument to increase their 

persuasiveness. 

Topoi 

Graff (2008) traces the idea of topoi (in Latin loci) back to Aristotle. Aristotle 

divided them into particular topoi, the idia, and general topoi, the enthymemes.4 Ever 

since topoi have been an important part of rhetoric. Furthermore, he points out that the 

romans had their own form of topoi which they called loci communes (the 

commonplaces). Graff emphasizes that with the enlightenment era the topoi were 

dropped as an important part of persuasion. With the enlightenment, the foundation of 

knowledge debate started with either rationality or empirics as the foundation for truth. 

Rhetoric had no place in such a debate. According to him, this was prominent until the 

end of the past century when the dogmas of the enlightenment were criticized and the 

antique forms, such as the study of rhetoric, were reintroduced. 

Returning to the two types of topoi Aristotle mentioned. The idia can be 

interpreted as: “a collection of propositions or commonly held beliefs on political or 

ethical subjects” (Graff, 2008: p. 718). For instance, the perception of justice or honor 

for a legal debate can be an idia. This interpretation gives raise to the name of material 

topoi or particular topoi because they refer to a particular perception in society. On the 

other hand, the enthymemes are the 28 lines of reasoning (syllogisms) that Aristotle 

considered of relating premises to conclusions. These are the rhetorical syllogisms or 

also strategies or lines of argument. As these rules are more abstract and can be used 

for different areas, the enthymemes are considered the general topoi (Graff, 2008). 

Klamer (1988) uses topoi and enthymemes in a different way. For him the topoi 

are considered the lines of argument. These arguments are based on assumptions that 

are considered reasonable or are largely accepted in society. So, the assumption must 

not be true. But because the assumptions are largely accepted the audience can decode 

the message. The enthymemes are rhetorical arguments for Klamer. Such arguments 

are deductions that neglect a premise. Klamer (1989) also calls enthymemes 

incomplete syllogisms because not all assumptions needed to arrive at a conclusion are 

                                                 
4 A third type of topoi can also be found in Aristotles: the koina. These are the four subjects of argument 

used in all species of rhetoric according to Graff (2008). 
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mentioned explicitly. In this case, decoding the message is not possible without some 

vital information or knowledge on the subject.  

The two interpretations of Aristotle above differ slightly. This is why Graff 

(2008) points out some of the difficulties with modern interpretation of old theories of 

topoi. First, Aristotle’s work is very complex which leads to difficulties in the 

interpretation of his work and increases the danger of oversimplifying. Second, the 

distinction between the two classes of topoi is not always straightforward. Rather than 

seeing the two classes in different nature they should be seen as having different scope. 

Most modern interpreters have concentrated either on the more formal, logical side of 

the enthymemes and not so much on the idia. However, there are also interpreters who 

only concentrated on the latter. This is the third danger modern interpretations can run 

into: concentrating solely on one aspect of the rich theory of topoi. 

Despite the danger of oversimplifying the ancient theory of topoi, this thesis 

follows the distinction and definition of Klamer. Thus, for topoi5 the following are 

classified: common beliefs throughout a society, accepted assumptions of a society, 

other perceptions shared by a society. The enthymemes are concerned with the logical 

forms of the argument. For instance, if one or more premises is left out, not mentioned 

explicitly or other forms of shortcuts are taken to reach at a conclusion. Using topoi is 

a powerful way of persuasion as it relates to some belief in society. This kind of 

persuasion is more visible as Klamer (1988) points out with the decoding of the 

message. Enthymemes, on the other hand, are not so simple to spot, especially for 

students just learning about a new topic. This is a more hidden form used to persuade 

the audience. 

Metaphors 

The usual definition and use of metaphor is substituting one word for another 

following the rules of analogy. This understanding of metaphors can again be traced 

back to Aristotle and are part of the ornaments of rhetoric persuasion or part of poetic 

writing. However, as Klamer and Leonard (1994) point out the realm of logic was 

completely separated from metaphors by Aristotle. They also mention that during the 

age of enlightenment ambiguous metaphorical language was disapproved of in 

                                                 
5 Klamer only distinguishes between topoi and enthymemes. His topoi are the idia mentioned above and 

not the hypernym of idia and enthymemes. 
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science. This idea lives on and as Klamer and Leonard mention many economists feel 

offended when their ‘science’ is reduced to ‘metaphorical poetry’. Nevertheless, even 

scientific language is metaphorical. Furthermore, there are theories that thought 

processes work metaphorically. Thus, the way the world is perceived is metaphorical 

(Klamer & Leonard, 1994; Liebert, 2008). This is referred to as cognitive metaphors 

or scientific metaphors.  

There are different types of metaphors and not all metaphors are of the same 

importance. Scientific metaphors are important because they are the building stones 

for new discoveries. As Klamer and Leonard (1994: p. 31) put it: “[n]ew concepts do 

not come to us readymade; their novelty defies our existing language and conceptual 

schema. Science needs metaphor since it provides the cognitive means to chart the 

unknown.” One economic example which McCloskey (1995, 1998) refers to is the 

relation of children to refrigerators. Economists are trained to think in markets, costs, 

utility, and so on which is part of the economic scientific metaphor. It is easy to analyze 

the benefits of a refrigerator with such terms. However, by relating children to the cost-

benefit structure of refrigerators, Becker (1970) explored the unknown and provided 

an economic analysis of parents’ choice of having children. Klamer and McCloskey 

follow the theory of metaphor by Black (1981) and Richards (1971). With this theory 

in mind, models are considered to be metaphors or analogies6. Thus, economists think 

in market metaphors or analogies. In this thesis McCloskey’s version is followed 

which is not differing between metaphor and analogy. 

With scientific metaphors, the gap between metaphors and topoi becomes very 

small. Distinguishing between either is not trivial. There are two strands in the 

literature. In one, metaphors and topoi intertwine and are regarded as the same thing if 

they are considered to be world-models. Such models have a high persuasive power 

for an argument. In the other,  the two do not fall together and all topoi are metaphorical 

at least structurally (Liebert, 2008). Scientific metaphors are very persuasive. They 

contain the relevant background theory of a certain scientific method. Such metaphors 

change over time. At some point scientists do not realize that a theory is based on a 

metaphor. In Bicchieri’s (1989: p. 113) words: “a successful scientific metaphor is a 

                                                 
6 McCloskey does not differentiate between metaphors or analogies. Klamer and Leonard, however, do 

differentiate between the two. An analogy draws clear parallels whereas metaphor only relates to 

something common. 
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‘dead’ metaphor: It has become well entrenched, literal, part of our body of 

knowledge”. 

Other types of metaphor are for instance allegories, pedagogical metaphors, or 

heuristic metaphors. Allegories are a combination of metaphor and story. Thus, it is a 

model with a story which supports the model. Model and story together give an 

allegory which are “powerful systems of belief” (McCloskey, 1995: p. 216). Pedagogic 

metaphors help to visualize complicated themes. “Good teachers are equipped with 

numerous such metaphors to help their students learn and accept difficult concepts.” 

(Klamer & Leonard, 1994: p. 31). Furthermore, they argue that these are the types of 

metaphors people have in mind when McCloskey or Klamer argue that economists 

speak in metaphors. Klamer and Leonard further state that such metaphors are not that 

important for the scientific discourse. Heuristic metaphors constitute the starting point 

of scientific metaphors. They help organizing ideas into concepts. To become fully 

incorporated into the metaphorical body of a science such heuristic metaphors must be 

used in and related to different aspects of the world. These metaphors are also strongly 

connected to ‘as if’-reasonings because they are not literally true (Klamer & Leonard, 

1994). 

The analysis of game theory textbooks 

Before turning to the analysis of the textbooks, the method of the analysis is 

shortly mentioned. As Klamer (1990) points out an important part of a textbook is the 

introduction. This is clear from the basics of rhetoric as discussed above. In the 

introduction the aim of the argument is presented. Furthermore, the ethos is established 

in the introduction to a great degree. This should enhance the credibility of the 

textbook and the subject of the textbook. Furthermore, the audiences of the textbook 

can be identified in the introduction. The analysis of the introduction of the textbooks 

is split into three facets: the reasons for learning game theory; defining game theory; 

the type of science game theory is. The first and the last play a role in establishing the 

audience the textbook addresses and should also establish credibility. The definition 

of game theory should provide the grounds for the later chapters in the textbook as 

they all build up on the first definition of what game theory is. Game theories history 

is likely to be in the introduction chapter. However, this topic is discussed in the next 

section. 
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Textbooks are likely to represent the history of their field to be more linear than 

it was. Furthermore, for Kuhn “a concept of science drawn from [textbooks] is not 

more likely to fit the enterprise that produced them than an image of a national culture 

drawn from a tourist brochure or a language text.” (Kuhn, 1970: p. 1). For him the 

different paradigms and the different theories these paradigms have are not mentioned. 

Only the surviving paradigm’s theory is represented (Kuhn, 1970). Can the hypothesis 

of Kuhn also be found in game theory textbooks? What parts of history in game theory 

are mentioned and who are considered to be important contributors? More extensive 

analysis of game theories history, such as Erickson (2015), Mirowski (2002), Amadae 

(2003), or Schmidt (2014) are used as reference points of diversion between textbook 

representation and game theories actual history.  

The final part is concerned with later chapters and how some aspects of game 

theory are taught to students or others who use the textbooks. In this section, the 

relation of specific ‘games’ that have been named and metaphors are discussed. More 

specifically, the analysis concentrates on the combination of model and story, the 

allegory, and what aspects of game theory are introduced with specific ‘games’. A 

further part of the analysis is concerned with solution concepts. Here the emphasis is 

on possible missing assumption making the form of argumentation of the solution 

concepts taught in the textbooks enthymemes. The conclusion sums up important 

aspects of the whole textbook analysis. 

3. Rhetoric in game theory textbooks 

The textbooks presented in Table 1 are the books analyzed in this thesis. They 

are all aimed at an introductory level of game theory for students of economics (or also 

business studies in one textbook). These books were chosen because the comparability 

is ensured as they all aim at the same audience. One exception is the first textbook in 

the series; one of the first textbooks for game theory that is written for other disciplines 

interested in game theory. Though, the book by Luce and Raiffa falls out of line in this 

comparison because it is aimed at a broader audience and not mainly as a student 

textbook. However, it is a good reference point to see changes in the conversation of 

game theory. This part of the thesis is divided into three sections: first the introductory 

chapters are considered, then the history representation, and finally some aspects on 

what is taught to students of game theory. 
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3.1. The introduction of game theory 

To begin with, the audiences of the books are considered9. The textbooks all 

claim to be introductions to game theory for economists with the exception of Webster 

who writes for business and economics students. Furthermore, all textbooks make 

some form of claim to being easy to read and understand for students. This is done to 

address students who are attending their first game theory class. However, as teachers 

pick the textbooks the authors of the textbooks must manage a balancing act between 

students and teachers. This balance between students and teachers is very likely the 

reason for most of the claims of being simple textbooks. Klamer (1990) described 

Samuleson as schizophrenic due to this balancing between students and teachers. This 

harsh conclusion cannot be drawn for the textbooks analyzed here. Table 2 gives an 

overview of a short version of the claims of being an easy and accessible textbook. 

The arguments are discussed in the following. 

Friedman (1991) states that “the ability to accept prose occasionally littered 

with mathematical symbols” (Friedman, 1991: p. IX) is enough to understand all but 

the proofs. Prose is used to refer to easy reading. Eichberger (1993), on the other hand, 

describes his textbook as somewhere in-between the extremes of “informal 

treatments” and “elegant and more or less comprehensive treatments” (Eichberger, 

                                                 
7 The first edition was published in 1986. 
8 The first edition was published in 1989. 
9 For the discussion of audiences Luce and Raiffa is not included. 

Textbook Author(s) Year (edition) 

Games and Decisions  
Introduction and Critical Survey 

Luce & Raiffa 1957 [1989 reprint] 

Game Theory with Application to 

Economics 

Friedman 19917 (2. ed.) 

Game Theory for Economists Eichberger 1993 

Games and Information 
An Introduction to Game Theory 

Rasmusen 19948 (2. ed.), 

[1995 reprint] 

Game Theory  
Introduction and Application 

Romp 1997 

An Introduction to Game Theory  
International edition 

Osborne 2009 

Introduction to Game Theory in 

Business and Economics 

Webster 2009 

Table 1: Chronological list of the textbooks analyzed. 
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1993: p. XIII). Rasmusen also compares his treatment of game theory to other 

treatments. However, he does not compare his textbook to other textbooks: “[s]tudents, 

who find every idea as complex as the idea’s originators did when it was new, must 

learn either from the confused original articles or from the oral tradition of a top 

economics department. This book provides an alternative” (Rasmusen, 1995: p. IX). 

Rasmusen wants to present his textbook as the best alternative to ‘confused original 

articles’ or oral tradition at ‘top’ departments. He then claims further that his textbook 

presents the ‘standard format’ of game theory and thus wants to convince of his 

textbook being the best choice. 

A big part of this easiness and accessibility for students is based on the level of 

mathematics. For instance, when Romp (1997) compares his textbook to another 

textbook he writes “these textbooks often present the material using high-level 

mathematics, which many students find over difficult. This text seeks to remedy these 

shortcomings.” (Romp, 1997: p. V). Webster (2009) also stresses the simple 

mathematics used:  

It emphasizes the ideas behind the theory rather than their mathematical expression 

and assumes no specific mathematical knowledge beyond what is typically taught in 

U.S. and Canadian high schools. … My aim is to explain the main ideas of game 

theory as simply as possible while maintaining complete precision; the more 

comfortable you are with tight logical analysis, the easier you will find the arguments. 

(Webster, 2009: p. XI).  

He furthermore claims that a basic understanding of microeconomics is enough with 

the high school level of mathematics mentioned above. High schools in the U.S. and 

Canada are used as a topoi to appeal to a same level of education. Similarly Osborne 

(2009) writes that the ideas behind the mathematics are more important for him. These 

claims simplicity fit to Kuhn’s (1977) argument that scientist share different values 

one being simplicity.  
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Why learn game theory? Establishing an ethos 

The reasons the authors present for learning game theory are part of the ethos 

established for the book. To persuade both audiences of their own textbook the authors 

use different approaches. Aiming at the teachers some of the authors include an 

overview of older textbooks (for instance Friedman 1991: p. XI; Eichberger 1993: p. 

XIII). With this persuasion tactic the authors also try to reason why their textbook is 

better than older ones. Another strategy for the teacher audience is to mention their 

own schooling in game theory. However, this is only persuasive if important game 

theorists can be mentioned. Eichberger (1993: p. XIX) for instance mentions a lecture 

series he visited which was held by Rubinstein. Osborne (2009: p. XVII) also mentions 

Rubinstein as his teacher along with Aumann and some others. The three authors 

considered are the only ones to include such a persuasion tactic. Other strategies to 

build up credibility, the ethos, are to establish the importance of game theory and its 

applications. The different attempts to do this are discussed next. This part of 

establishing an ethos of the textbook is aimed at both audiences. 

Already in the first textbook, the relation between game theory and economics 

or the social sciences is highlighted, even though, it was not aimed at an audience of 

purely economists or social scientists. Luce and Raiffa start their introduction with 

such a statement: 

In all of man’s written record there has been a preoccupation with conflict of interest; 

possibly only the topics of God, love and inner struggle have received comparable 

attention. The scientific study of interest conflict, in contrast to its description or its 

use as a dramatic vehicle, comprises a small, but growing, portion of this literature. 

As a reflection of this trend we find today that conflict of interest, both among 

individuals and among institutions, is one of the more dominant concerns of at least 

Arguments of simplicity Author 

The text is like ‘prose’ with occasional mathematical symbols. Friedman 

The content lies between the extremes of informal treatment and 

comprehensive treatment. 

Eichberger 

Aim to present game theory and simple models more accessible 

compared to journal articles. 

Rasmusen 

Does not use high-level mathematics which students find difficult. Romp 

Emphasis is on the ideas of the theory and not in a mathematical 

expression. 

Osborne 

Text can mostly be understood with and understanding of 

microeconomics and no mathematics beyond elementary algebra 

is needed. 

Webster 

Table 2: The textbooks’ strategies of persuading through simplicity. 



18 

 

several of our academic departments: economics, sociology, political science, and 

others to a lesser degree. (Luce & Raiffa, 1989: p. 1) 

Luce and Raiffa want to persuade of game theories, or the conflict of interests, 

importance by putting it up with some old and fundamental questions of humanity: 

God, love, and inner struggle. In the past, though, the practice of conflict of interest 

was not scientific but rather part of descriptions or used as dramatic vehicles. However, 

the question remains as to what is the starting point of the scientific study of conflict 

of interest. Is it the emergence of game theory? Was there some scientific analysis of 

such conflict before game theory? There are also some commonplaces, topoi, used. 

The hard questions to answer to such as that of God, a category to which, apparently, 

conflict of interest belongs to. The distinction between scientific and non-scientific, 

which as can be seen from the description in part 1, it is not as clear cut as the authors 

here claim. Finally, what part of game theory is represented by the analysis of ‘conflict 

of interest’? Solely noncooperative game theory or is cooperative game theory also 

included? Both are in the book. 

Friedman (1991) does not try to build up an ethos by comparing game theory 

to some other important questions. For him and all other authors game theory’s 

importance is clear and not up for question. Friedman wants to persuade by choosing 

special topics and examples out of game theory: “[f]irst, the selection of topics is 

influenced by my views of what is particularly fruitful to economics and, second, the 

examples are drawn mainly from economics in a way intended to illustrate the breadth 

and depth of game theoretic influence on that discipline.” (Friedman, 1991: p. IX). He 

uses the term ‘breadth and depth’ once more in order to emphasize game theories 

applicability: “the breadth and depth of its application to economics, political science, 

and other areas is spectacular.” (Friedman, 1991: p. VII). To stress this fruitfulness or 

the spectacular application he uses three examples in the introduction. The first is an 

oligopolistic competition example for the computer market. The second is an election 

game. The last is a bargaining game between the management of a company and union. 

These three examples in the introduction should persuade the readers of the fruitfulness 

and ‘breadth and depth’ of game theory to economics and should establish the ethos 

of the book. However, out of these examples the second does not persuade a purely 

economic audience, as not all economists are interested in political debates. However, 

for Friedman “[p]olitics provides ready examples of game theoretic situations.” 
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(Friedman, 1991: p. 5). With the bargaining example, cooperative game theory is 

introduced from the beginning in contrast to Luce and Raiffa’s who mainly talk about 

conflict of interest in the introduction chapter.  

Eichberger (1993) uses a theoretical approach to persuade of game theory’s 

importance to economics: “[g]ame theory has become an increasingly important 

approach for theoretical analysis in the social sciences. In economics in particular, 

theory is often conducted in terms of game-theoretic concepts” (Eichberger, 1993: p. 

XI). This ‘increasingly important approach’ is emphasized stronger shortly after: 

“game theory provides a unifying framework for economic analysis in many fields, 

and it structures the process of modelling economic behavior” (Eichberger, 1993: p. 

XI). So, the framework of game theory is particularly of interest for economists. To 

answer why game theory has become so important he writes: “[t]o a considerable 

extent, the rapid spread of game-theoretic ideas among economists during the last two 

decades can be attributed to their usefulness as a modelling tool” (Eichberger, 1993: 

p. XII). Thus, the framework of game theory and game theory the modelling tool are 

enough in themselves to persuade of game theory’s importance and establish an ethos 

for the textbook. Additionally, the use of similar rationality concepts (maximizing an 

objective function) should persuade economists even more: “the similarity of 

approaches makes game theory appear a natural extension of the economic approach 

to other social sciences” (Eichberger, 1993: p. XI). It is as if game theory is a long-lost 

cousin of economics. 

For Rasmusen (1995) game theory should be studied because it fits perfectly 

with a new modelling style of economics:  

In the past, macroeconomists began with broad behavioral relationships such as the 

consumption function, and microeconomists often began with precise but irrational 

behavioral assumptions such as sales maximization. Now all economists start with 

primitive assumptions about utility functions, production functions, and endowments 

of the actors in the models (to which the available information is added). The reason 

is that it is usually easier to judge whether primitive assumptions are sensible than to 

evaluate high-level assumptions about behavior. […] This is exactly the paradigm of 

game theory: the modeller assigns payoff functions and strategy sets to his players, 

and sees what happens when they pick strategies to maximize their payoffs. 

(Rasmusen, 1995: p. 2) 

Consequently, he tries to establish the ethos by claiming game theory to be the new 

paradigm in economics. This new paradigm of economics uses ‘primitive 

assumptions’ which are used throughout economics according to Rasmusen. In 

Kuhnian terms game theory with its method revolutionized the ‘normal science’ of 
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past economics and has become the new ‘normal science’. He also assumes this to be 

throughout the whole spectrum of economists. Accordingly, he tries to convince with 

uniformity in economics. Rasmusen even mentions two economic methodologies, 

which would belong to the past for him:  

The approach is a combination of the Maximization Subject to Constraints of MIT, 

and the No Free Lunch of Chicago. We shall see, however, that game theory relies 

only on the spirit of these two approaches: it has moved away from maximization by 

calculus, and inefficient allocations are common. The players act rationally, but the 

consequences are often bizarre, which makes application to world of intelligent men 

and ludicrous outcomes appropriate. (Rasmusen, 1995: p. 2) 

Subsequently, it seems the different economic ‘schools’ are the past and now all 

economists use game theoretic models and assumptions. Only some ‘past spirits’ 

survived of two ‘schools’ in economics. With this Rasmusen tries to convince that the 

different ‘schools’ in economics are a story of the past. Now all economists work in 

the new paradigm of game theory. Thus, he wants to strengthen his established ethos 

of the new paradigm by claiming that different ‘schools’ are something of the past. 

For Romp (1997), game theory should be learnt because it is common to learn 

about game theory. It has become an important part of economics: “[i]n recent years 

this theory has been increasingly applied to various branches of economics.” (Romp, 

1997: p. 1). This importance of game theory for economics goes beyond application, 

though. He writes: “often this synthesis has significantly improved our understanding 

of economic issues and led to important new insights being developed. In many 

instances, the application of game theory has transformed the way we think about both 

microeconomic and macroeconomic problems.” (Romp, 1997: p. 1). Thus, Romp also 

establishes his ethos by claiming game theory to be the new paradigm. For him, all 

theories in economics that are described as ‘new’ have incorporated game theory as 

their method of analysis: new industrial economics, new international economics, new 

classical macroeconomics, new Keynesian macroeconomics. In fact, he continues 

writing that: “so widespread is the use of game theory in economics that it is difficult 

to find an area where such an approach has not yielded new insights and challenged 

traditional theory.” (Romp, 1997: p. 1). Romp also combines the new theory to past 

methods in writing: “[t]his individualistic approach is clearly consistent with the 

dominant emphasis within neoclassical economics. For this reason it is non-

cooperative game theory that has had the greatest impact within mainstream 

economics.” (Romp, 1997: p. 2). Like Rasmusen Romp wants to strengthen his claim 
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of the new paradigm in economics and consequently, his ethos. Comparing Rasmusen 

and Romp, the latter describes game theory as being consistent with neoclassical 

economics and the former thinks game theory relies on two different economic 

approaches in spirit.  

Osborne (2009) also takes a similar approach to Rasmusen and Romp in 

arguing for game theory’s importance: “GAME-THEORETIC REASONING 

pervades economic theory and is used widely in other social and behavioral sciences.” 

(Osborne, 2009: p. XI, original emphasis). However, he does not claim it to be a new 

paradigm in economics. It is simply present in all economic theory according to him. 

A further aspect Osborne uses to strengthen game theory’s importance is by referring 

to the wide use in related fields. He stresses this again when he considers his focus on 

‘games’: “my main focus is the use of game theory to illuminate economic, political, 

and biological phenomena” (Osborne, 2009: p. 1). This importance of the different 

fields that use game theory is, furthermore, a main reason for him why students should 

learn game theory: “The only way to appreciate the theory is to see it in action, or 

better still to put it into action. So the book includes a wide variety of illustrations from 

the social and behavioral sciences, and over 280 exercises.” (Osborne, 2009: p. XI). 

Thus, the book claims to provide just this, game theory put into action. Osborne, 

combines the approach of Rasmusen and Romp of claiming game theory to be the new 

method throughout economics together with the approach taken by Friedman of 

referring to the many fruitful and illuminative examples10.  

Webster (2009) is the first and only one in this series who talks about specific 

real-world applications and mentions the importance of game theory beyond academic 

fields: 

More than in most disciplines, students of business and economics come to appreciate 

very early in their education the importance of thinking strategically. Strategic 

interaction between and among rivals is the essence of competition in the marketplace. 

A business manager who attempts to anticipate how rivals will react to changes in 

product pricing, the introduction of a new product line, an increase in advertising 

expenditures, expanding into overseas markets, or the naming of a new chief operating 

officer is thinking strategically. […] The objective of the study of game theory is to 

understand strategic interaction—move and countermove. Indeed, no graduate or 

undergraduate program in business and economics is complete without a rudimentary 

understanding of the principles of game theory […] (Webster, 2009: p. IX) 

                                                 
10 Osborne provides some examples he considers in his textbook on page 1: “firms competing for 

business, political candidates competing for voters, jury members deciding on a verdict, …” 
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Consequently, students do not only learn game theory for their degree, but they can 

use it to become better managers. This is the ethos he wants to build up. Webster wants 

to convince of game theory’s importance with the real-world applicability for a certain 

job. However, not students of game theory want to become managers. For students not 

interested in becoming managers he intensifies the claim of real-world applicability: 

In general, the game of life is made up of a series of decisions, which affect, and are 

affected by, the decisions of others. How well we play this game is based on our 

strategic skills, understanding of the rules, knowledge of our rivals’ intentions, ability 

to predict the repercussions of our actions, and so on. (Webster, 2009: p. 1) 

Subsequently, game theory is important for the ‘game of life’ itself. He uses three 

examples to illustrate what he means with this ‘game of life’. Firstly, chess players 

who are acting foolishly if they do not consider all past moves and possible future 

moves of opponents. Another example involves the owner of a gas station who is 

deemed foolhardy if he does not consider the prices of other gas stations when he is 

setting his prices. Finally, he mentions a national leader and claims that it is negligent 

for such a leader to ignore the consequences of policies, especially if war is risked. 

Webster is the only author to use this metaphor of ‘the game of life’. This should make 

the claim of real world applicability stronger than the manager example. 

To come back to the managers and the importance of game theory for them. 

Webster (2009) writes for instance:  

Business managers have much to learn from game theory. Managers who are able to 

put themselves in their competitor’s shoes will be in a better position to predict how 

their rivals will reacts to changes in market strategy. Although game theory is not a 

cookbook that provides a recipe for every strategic contingency, it does suggest an 

approach to analyzing possible future outcomes in situations involving move and 

countermove. (Webster, 2009: p. 3) 

Here he tunes down the applicability of game theory’s real-world relevance with the 

mentioning of game theory not being a cookbook with a recipe for every situation. 

Webster uses a metaphor of putting yourself into the shoes of the other which is what 

manager can take away from game theory, the real-world application. However, 

Rubinstein (2000: chapter 5) is generally skeptical about such real-world applications 

of game theory. Rather it is comparable to logic or probability theory because both are 

included in game theory. Learning the former does not make all real-world applicants 

‘more logical’. Furthermore, as Kahnemann (2012) points out humans make mistakes 

when it comes to statistics and intuition, which real-world application basically is. For 

Rubinstein (2000: chapter 5) making such claims of game theories applicability is 
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misleading. However, this misconception already starts with the name game theory. 

The worst mistake for Rubinstein is to take solution concepts as instructions on how 

to act, which Webster also denies. But if the essence of what managers can learn from 

game theory is to put themselves into the shoes of the others Rubinstein argues game 

theory is not better than detective novels or a game of chess to learn this.  

For the newer textbooks, it is clear that game theory is an important part of 

economics. Whereas Luce and Raiffa attempt to persuade with grand comparisons 

Osborne simply states that game theory ‘pervades’ economic theory. Rasmusen and 

Romp have a similar statement, however, for them game theory is the new paradigm 

in economics. Eichberger is not as strong and only claims that the approaches of game 

theory and economics fit together very well. Friedman wants to persuade with ‘fruitful’ 

and illuminative examples, a strategy which Osborne also uses. However, compared 

to Luce and Raiffa all authors assume that it is more or less ‘common knowledge’, to 

put it in game theoretic terms, that game theory is important for the discipline of 

economics. It is a topoi for the authors to use in order to persuade of game theories 

importance. This topoi is used to strengthen the ethos of their own textbook. 

The definition of game theory; Establishing the theme of the ‘talk’ 

The next question is how the authors define what game theory is. Are the 

definitions the same or at least similar; or do they vary? Table 3 gives an overview of 

short versions of the authors’ definitions of game theory. Already in the description of 

the players involved, there is variance: some talk of rational players (or individuals), 

some only define the players as decision-makers or just as individuals or people. 

Eichberger (1993) and Romp (1997) who include rationality into the definition both 

use a similar rationality concept as economists do: maximising objective functions or 

acting in self-interest. For Rasmusen (1995), the rationality concept of game theory 

moves beyond the typical economic formulation, as already encountered in his 

mentioning of spirits in game theory. Osborne (2009) states that the theory of rational 

choice is part of many game theory models, but not all. Furthermore, for him 

rationality lies solely in the consistency of the decisions made which are influenced by 

the player’s preferences. Lastly, Webster (2009) uses rationality of players as 
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optimizing outcomes. This can be maximising payoffs or minimizing them11. So, 

already the starting point of the definition varies on the concept of rationality. The 

second part of the definition concerns the interdependence or the interaction. This part 

does not defer much in meaning. 

One exception in defining game theory is Friedman (1991). He only compares 

game theory to game situations such as board games, athletic games or card games. 

All games have three features in common: First, they “have rules that govern the order 

in which actions are taken, describe the array of allowed actions, and define how the 

outcome of the game is related to the actions taken” (Friedman, 1991: p. 3). Second, 

games involve at least two players each “struggling consciously to do the best he can 

for himself”. Finally, all outcomes depend “on the actions of the other players. The 

player knows this, and knows that choosing the best action requires an intelligent 

assessment of the actions likely to be taken by the other players” (Friedman, 1991: p. 

3). He then excludes sports from this treatment of games. In this version, no rationality 

concept is used – solely an intelligent assessment. However, this vague definition 

                                                 
11 Webster writes that minimizing payoffs is used for games with negative payoffs. For instance if the 

players want to minimize prison time in the Prisoners‘ Dilemma. 
12 Friedman provides a definition of rationality in later chapters. He also uses a concept of maximizing 

payoffs. 

Game theory definitions Author(s) 

“game theory is a model for situations of conflict among several 

people, in which two principal modes of resolution are collusion 

and conciliation” (p. 10) 

Luce & Raiffa 

No precise definition of what game theory is. Just comparisons to 

board games, athletic games and card games. 

Friedman12 

“Game theory studies the behavior of rational players in 

interaction with other rational players.” (p. 1) 

Eichberger 

“Game theory is concerned with the actions of decision makers 

who are conscious that their actions affect each other.” (p. 9) 

Rasmusen 

“Game theory is concerned with how rational individuals make 

decisions when they are mutually interdependent.” (p. 1) 

Romp 

“Game theory aims to help us understand situations in which 

decision-makers interact.” (p. 1) 

Osborne 

“In short, game theory is the study of how individuals interact in 

situations involving move and countermove in which the objective 

is mutually exclusive or mutually beneficial. Game theory is the 

study of strategic behavior.” (p. 1-2) 

Webster 

Table 3: Short versions of game theory definitions. 
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points to more being at the core of what game theory is – different features such as 

rules, actions, players, and so on. 

According to Eichberger (1993) the extension of the interaction of rational 

players is specifying the environment: “the conditions under which an interaction takes 

place; the state of information of the players; the motivation of the participating 

individuals.” (Eichberger, 1993: p. 1). The motivation should already be captured in 

the rationality concept of Eichberger: maximising the objective function. The 

information of the players is a new feature compared to Friedman. A similarity to 

Friedman is the use of the game of chess as an analogy to game theory. Eichberger 

uses chess as an analogy to introduce the game tree13. For Rasmusen, the important 

features apart from the decision makers who affect one another by their action are 

information, strategies, payoffs, outcomes and equilibria where “the players, actions, 

and outcomes are collectively referred to as the rules of the game, and the modeller’s 

objective is to use the rules of the game to determine the equilibrium.” (Rasmusen, 

1995: p. 10). However, here again the features are increased with outcomes and 

equilibria or strategies and payoffs. Only by looking at the already mentioned textbook 

definitions there seems to be variety in how to define the core aspects of game theory 

and what game theory is. Though, this variety is including more aspects as important 

aspects of game theory. 

Romp (1997) does not use more features than the three main features already 

captured by his short definition (individualism, rationality, mutual interdependence). 

However, he provides two justifications for his rationality concept:  

the first justification is to argue that individuals are indeed rational. However, given 

the complexity of many decisions, and the amount of information that often needs to 

be analyzed, this seems unrealistic. Indeed evidence from many experimental studies 

suggest that individuals are not fully rational but instead solve complex decisions by 

adopting simplistic rules that are generally suboptimal. A second justification for 

rationality is that due to some process of natural selection the economy eventually 

converges of the fully rational outcome. For this perspective the assumption of 

rationality is consistent with focusing of the long-run equilibrium of the economy. 

(Romp, 1997: p. 2-3) 

Both justifications are aimed to persuade economists as their rationality concept can 

also be justified with these justifications. The comparison of rationality to long run 

equilibrium is essentially what economists do in many of their own models. The focus 

                                                 
13 The game tree is the representation of a game in extensive form. It represents the different points and 

choices each player has in a game with nodes and lines connecting those nodes. 
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on natural selection as a process seems like a comparison of economics to biology, 

making the model or description seem more like a hard science. However, the long run 

claim is solely a claim which cannot be confirmed. As for the ‘rule of thumb’ 

rationality, it is a common defense economists use when their rationality concept is 

attacked as being ‘unreal’. Here again, the defense relies on being more scientific in 

the sense of hard science by referring to evidence in studies. It is like the famous ‘as 

if’ clause economists use: No matter what people do, it is approximately rational. The 

problem is that the distance between theory and reality cannot be measured. Romp 

considers strategy or strategic action as part of mutual interdependence.  

Osborne’s (2009) main features have already been mentioned (his rationality 

concept, the theory of rational choice as part of game theory, interdependence). Further 

aspects are actions which for him has two parts: “a set A consisting of all actions that, 

under some circumstances, are available to the decision maker, and a specification of 

the decision-maker’s preferences.” (Osborne, 2009: p. 4). Preferences of the 

individuals can be represented with payoff functions and as already mentioned these 

preferences must be consistent. Osborne and Romp are the only two authors who do 

not explicitly mention ‘the rules of the game’ as an own aspect. In Osbornes definition, 

it is implicitly included into the action possible to the decision maker. However, it does 

not seem important enough to be mentioned in contrast to some of the already 

mentioned definitions.  

Webster (2009) stresses the concept of strategic behavior: Taking actions that 

are dependent on other actors. For a broader definition the emphasis is on real-world 

applicability of interdependent actions: 

In the real world, however, these situations are much more complicated because they 

involve strategic behavior. Optimal decisions made by a single consumer or firm may 

very well depend on the decisions made by other consumers or firms. […] In many 

respects, running a business is like playing a game of football or chess. The object of 

the game is to achieve an optimal outcome. But unlike these games, the ‘best’ outcome 

does not always mean that your opponent loses. In many cases, the best outcome often 

results from cooperation among players. When cooperation is impossible or illegal, 

the objective is to win the game. But, victory does not always go to the strongest, 

fastest, of most talented. Victory often belongs to the player who best understands the 

rules of the game and has a winning strategy. (Webster, 2009: p. 3) 

It seems that a larger audience with the inclusion of business students makes real-world 

applicability of game theory more important. Rubinstein’s view of such real-world 

applicability was already mentioned. Once more, Webster relies on the applicability 

of being a manager (running a business). It is like playing a game, but he stresses that 
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it is not always a win-lose situation as in other games. To put it in game theoretic terms 

the ‘games’ in the business world are not always zero-sum games. The rules of the 

game seem to be a very important part of game theory, as they can lead to winning a 

‘game’ along with a winning strategy. ‘Games’ and game solutions are analyzed in 

greater detail in section 3.3. 

There is some degree of variation in defining game theory throughout the 

textbooks. The first notable difference is the rationality concept and its inclusion in the 

short definition of game theory. As will be discussed in section 3.3, the rationality 

concept is an important part of game theory and the variation of the concepts is critical. 

The other differences are solely some aspects that are part of the larger concept of a 

‘game’. Partly these variations can be due to progress in the conversation of game 

theory. However, the two most recent books still have varying concept and ideas on 

what game theory is. Furthermore, for Webster the rules of the game seem to be a very 

important aspect in order to win ‘games’ in the real-world. Nevertheless, the emphasis 

of real-world applicability should not be stressed to much as Rubinstein points out. 

Classifying the type of science; Strengthening the ethos? 

Most authors describe game theory as a modelling tool or a toolkit which is 

especially helpful for economics to analyze some form of strategic interaction in social 

situations. For instance Eichberger (1993) describes game theory as enabling 

“economists to approach problems that, thirty years ago, seemed to be beyond formal 

modeling. […] it is more than an extension of existing economic thinking because it 

offers guidelines for modeling of economic problems” (Eichberger, 1993: p. XI-XII). 

So, it helps economist formulate models. There is a relation to past modelling which 

is worse than the use of game theory. However, do these models explain a 

phenomenon, or help understand a phenomenon, or even enable to predict something? 

These questions on the scientific relevance are more important to strengthen the ethos 

of game theory and the textbook further. Klamer (1990) identified appeals of 

economics as a ‘hard science’ like physics. This makes the credibility of the field 

stronger due to a held belief that hard science can accomplish more than soft science. 

The first three textbooks (Luce & Raiffa, Friedmann and Eichberger) do not answer 

these questions.  

Rasmusen (1995) classifies game theory in form of exemplifying theory. He is 

also the only author to cover the discussion over the type of science under an own 
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heading. According to him, the heart of exemplifying theory is: “to discover the 

simplest assumptions needed to generate an interesting conclusion – the starkest, 

barest, model that has the desired results.” (Rasmusen, 1995: p. 3). The simplest 

assumptions should be found following the idea of Occam’s razor, the cutting of 

assumptions not needed for a conclusion. Also, a model can only look at one very 

specific phenomena at a time. And the emphasis of models is to explain or understand 

the world and not predict anything. Rasmusen relates this version of science and 

theorising to the way Lakatos describes science. Science understood like this is not 

starting at a hypothesis and then proving of falsifying it but following the path of a 

proof to formulating a hypothesis. This form of theory: “treads a middle path between 

mathematical generality and nonmathematical vagueness.” (Rasmusen, 1995: p. 4). 

This formulation of science is possibly chosen to persuade the audiences. It reminds 

of the balancing of students and teachers14. Rasmusen furthermore, tries to persuade 

the economic audience by stating that this is the science practiced in MIT-style 

economics or Chicago-style economics. Furthermore, it is a very pragmatic description 

of science and both explaining and understanding are viable. However, the difference 

between explaining and understanding is not mentioned. 

Romp (1997), Osborne (2009), and Webster (2009) all propose that game 

theory helps us understand certain phenomena in some form. Though, what this 

understanding of phenomena should be is only shortly mentioned by Osborne. Romp 

describes the science of game theory the following way: 

that game theory based on rationality can be extremely useful in helping us understand 

a diverse range of economic issues. This, however, does not imply that departures 

from complete rationality will not also provide useful insights and predictions. (Romp, 

1997: p. 3) 

Thus, using the rationality concept we can understand phenomena but in order to 

predict and understand we have to depart from the full rationality concept. He even 

intensifies the importance from not using the fully rational concept in the next few 

lines: 

Indeed, a major theme of this book is that minor departures from full rationality are 

often required in order to derive meaningful results from game theory, and that further 

research incorporating these modifications is warranted. An alternative justification 

for analyzing models that incorporate departures from full rationality is that as 

                                                 
14 Klamer identified different classification of defining economics as a science. The different 

classifications where aimed at the different audiences: the hard science for the teachers and the softer 

version for the students. He takes these different definitions in the same textbook as another indicator 

of Samuelson’s schizophrenia. 
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economists we may not only be interested in finding useful theories, but also interested 

in discovering theories that are true. (Romp, 1997: p.3)  

It seems that by sticking to rationality in models we never reach the truth. This is a 

very strong claim. With models, we spiral towards the truth but models alone cannot 

reach the truth.  

Osborne’s account of game theory as a science and as a toolkit for modelling 

is the only one to include a proposal of what understanding is: 

Like other sciences, game theory consists of a collection of models. A model is an 

abstraction we use to understand our observations and experiences. What 

‘understanding’ entails is not clear-cut. Partly, at least, it entails our perceiving 

relationships between situations, isolating principles that apply to a range of problems, 

so that we can fit into our thinking new situations we encounter. (Osborne, 2009: p. 1) 

In this version of understanding no spiraling towards truth is included. Osborne also 

claims that all sciences share this same idea of understanding through models. The 

question remains on what is included in his version of sciences. The relation of game 

theory to other sciences provides an ethos to game theory. It is comparable to a hard 

science rather than a soft science. His concept of truth is captured in the following few 

lines: 

No general theory currently challenges the supremacy of rational choice theory. But 

you should bear in mind as your read this book that the theory has its limits, and some 

of the phenomena that you may think of explaining by using a game-theoretic model 

may lie beyond these limits. As always, the proof of the pudding is in the eating: if a 

model enhances our understanding of the world, the in serves its purpose. (Osborne, 

2009: p. 7) 

The truth is irrelevant to a theory or a model. Relevant is if we can use it to ‘enhance 

our understanding’. This seems to be a very pragmatic vision of science. However, 

here again, the limits of rationality and arriving at truth is the theme. Although the 

word ‘truth’ is not mentioned but is implied through the context. But is seems that 

spiraling towards truth is not important. Instead, having models that help people 

understand the world is. This sounds like a very relativistic vision of science, or even 

nihilistic. 

Webster has a formulation as game theory being a science of ‘understanding 

strategic interaction’: 

If I do this, what will you do? And, if you do that, how will I react, and so on and so 

forth. The essence of game theory is to make sense of this back-and-forth (circular) 

reasoning. By putting ourselves in the shoes of rivals, we turn the game to our 

advantage. The objective of the study of game theory is to understand strategic 

interaction—move and countermove. (Webster, 2009: p. IX) 
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Game theory only seems to be important in its applicability to the real-world. Here 

again he uses the metaphor of ‘putting yourself into the shoes of your rival’ to 

emphasize real-world applicability to gain understanding. However, we again arrive 

at Rubinstein’s remark that a detective novel does the trick. In fact, the novel might 

even be more helpful. Though, Webster also has a formulation as game theory being a 

toolkit for economists:  

Game theory is perhaps the most important tool in the economist’s analytical kit for 

analyzing strategic behavior. Game theory represents a significant improvement over 

earlier attempts to model strategic interaction because it can be applied to the behavior 

of firms in any competitive environment. (Webster, 2009: p. 6) 

Webster also uses the time component: New modelling with game theory provides 

better results than earlier modelling in economics. Furthermore, the formulation is 

clearly to persuade an economic audience or the possible future managers by relating 

the modelling to ‘firms in any competitive environment’.  

To recap, game theory is described as a modelling tool a few times, once it is 

related to exemplifying theory and three times it is related to a science of understanding 

phenomena. Romp thinks that predictions are possible, whereas Rasmusen denies 

predictions being part of game theory. So, the relation of game theory and prediction 

is not very clear. Furthermore, the exemplifying version did not exclude game theory 

as a science of understanding phenomena and the toolkit version is also used along 

with the understanding version. However, Osborne is the only author to include some 

short idea of what such an understanding is. Nevertheless, solely one author, namely 

Rasmusen, included a more rigorous discussion on the science of game theory which 

strengthens its credibility. 

3.2. The representation of the history of game theory 

As a reference point the history of game theory is shortly introduced before the 

representation in the textbooks is considered. The starting point of the success story 

‘game theory’ is mostly traced back to the 1944 publication of von Neumann and 

Morgenstern’s Theory of Games and Economic Behavior. The sixtieth-anniversary 

edition includes some positive reviews written after the first appearance of the book 

(Neumann & Morgenstern, 2004: p. 632-679). However, Erickson (2015: p. 72) points 

out that the praise in the reviews written then was put towards the general spirit of the 

book rather than to the contribution of it. Furthermore, Schmidt (2014) stresses that 
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many economists were not convinced of the economic applicability of game theory. 

He also points out that von Neumann (1963) was doubtful of this in later writings. 

Empirical difficulties and “the distance separating major concepts articulated in 

Theory of Games and Economic Behavior (rules of the game, game solution, coalition, 

etc.)” (Schmidt, 2014: p. 3) are the problem for economic applicability. Thus, the 

application of game theory to economics is not as straightforward as the title of the 

book indicates. Nevertheless, Theory of Games and Economic Behavior is often seen 

as the founding pillar of game theory. As Erickson (2015: p. 27) points out it is the 

convention to tribute this publication as the beginning. 

However, von Neumann (1928) already had worked on the subject before the 

publication. Some attempts have been made to find earlier contributors to game theory. 

This attempt to find earlier contribution to a new theory fit to the story Kuhn (1970) 

tells about the normal science. This science tries to include past theories into the own 

paradigm. Borel (1928), Cournot (1838), and other mathematicians are mentioned as 

some of the earlier contributors. However, these contributions were only classified as 

part of game theory after von Neumann and Morgenstern’s publication. Also, the work 

of Cournot (1838) and Bertrand (1883) was formulated as an economic depiction of a 

specific market situation and the similarity to game theoretic approaches was only 

recognized after game theory started being a research field. Morgenstern even wanted 

to write a book in which he traces the beginnings of game theory in the Enlightenment 

era (Erickson, 2015: p. 2). Consequently, though it is a convention to see Theory of 

Games and Economic Behavior as the founding pillar it is not uncontroversial. 

Despite the early euphoria by some people for the field of game theory, the 

success was slight at the beginning. In fact, Erickson (2015: chapter 3) points out that 

the first years after the publication the research agenda only survived due to the interest 

and financing of military institutions such as RAND, Army Air Forces, and others. 

The military hoped for useful applications from the analysis of strategic situations. 

Amadae (2003) argues that the interest of the military in game theory (as part of 

rational choice theory) was to keep an advantage over the communist bloc. 

Nevertheless, after a bit more than ten years the military settled on linear programming 

rather than game theory15. For Erickson (2015: p. 120) this is due to the metaphor of 

                                                 
15 Both fields have been simultaneously researched by the military research for some time. There are 

even close connections between both mathematical tools. 
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the name ‘game theory’. Linear programming was believed to be more promising due 

to the name and the metaphors attached to the names.  

During the last years of military institutions’ involvement, other institutions 

also started research on game theory. One larger institution out of the economic area 

was the Cowles Commission for Research in Economics. Associated with the Cowles 

Commission was the Econometric Society. Together, both wanted to increase the use 

of mathematics in economic theory (Erickson, 2015: chapter 4). Mirowski (2002: 

chapter 4) points out that different institutions’ research interest and different 

economic ‘schools’ had different hesitancies to take up this new form of 

mathematics16. Other fields that started research in the field of game theory were the 

behavioral sciences and psychology. Here the first tests of game theory were 

conducted. However, the test situations did not help to decide on what solution 

concepts work and which ones do not (Erickson, 2015: p. 133). The fitting of theory 

and testing of game theory is still a problem. Mostly a phrase such as ‘they must learn 

how to play’ is an excuse why the theory and the test situation fail in one shot games. 

Another such phrase is ‘only if the players play more often they will learn how to play’. 

Furthermore, on the divergence between theory and tests Hollis (1994: p. 126) 

highlights that students who learned game theory were more likely not to play 

cooperatively in a repeated prisoner’s dilemma situation. Thus, the difference between 

testing results and the prediction of game theory depend on the knowledge of the 

theory the test participants have.  

The delayed success of game theory started in the 1970s and 1980s following 

the Nash-Harsanyi-Selten non-cooperative game theoretic approach. Erickson (2015: 

chapter 7) (2015)mentions three reasons why game theory was starting to be a success 

then: first, disappointment with general equilibrium theory; second, game theory as a 

new tool in industrial organization (especially to gain an advantage against the strong 

influence of the Chicago school’s antitrust policy in this field); third, the rising 

importance of mechanism design. Furthermore, Erickson remarks that it is unclear 

whether this fame of non-cooperative game theory is a ‘victory’ for this line of research 

or if researchers turned to non-cooperative game theory for different reasons. Erickson 

argues for the latter: “that the widespread adoption of noncooperative game theory in 

                                                 
16 Chicago style economics settled for operations research, Cowles and RAND opted for game theory, 

and MIT took up both. 
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the social sciences did not depend on the decisive success of Nash-Harsanyi’s agenda 

for solving games.” (Erickson, 2015p. 256).  

As for why there is such a delayed success despite some early euphoria 

regarding game theory possibly the answer of von Neuman pointed out by Schmidt 

above is the reason. Game theory had some fundamental problems of applicability for 

economics. Only after years of attempting to solve these fundamental problems more 

economists were convinced of game theory’s applicability. This story of game theory 

fits Kuhn’s idea of science. The new revolutionary program of game theory is not 

accepted until it is established as the new normal science. Furthermore, the idea of 

placing the roots of game theory on earlier periods by Morgenstern and others fit to 

Kuhn’s (1970) reasoning that normal science tries to depict a linear process. For Kuhn 

textbooks play a important role in popularizing such a linear story of a scienctific field. 

The representation in the textbooks 

In this part of the thesis the question of how the textbooks represent this 

nonlinear story of game theory is examined. If the history of game theory is mentioned 

in the textbooks the interesting question for Kuhn’s (1970) vision of science is how it 

is represented. The linear line of progress and acceptability of game theory strengthens 

the idea of game theory being a natural part of economics and thus can be part of the 

persuasion for students to learn game theory. Some of the questions of the 

representation of the history of game theory are: How far back is the history traced? 

(To von Neuman and Morgenstern or earlier?) Is the contribution and importance of 

Nash and/or the Nobel Prize in Economic Sciences mentioned?17 Most importantly is 

the nonlinear progress of game theory’s success mentioned. If this aspect is not 

mentioned it strengthens Kuhn’s (1970) claim that textbooks present a false linear 

progress of science without mentioning the different paradigms scientists work in. 

Table 4 below provides a quick overview on what is mentioned in which textbook. 

  

                                                 
17 Due to the publication dates only the last three authors had the possibility to mention the Nobel Prize 
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Three of the textbooks do not include a section on the history of game theory 

(Friedman, Eichberger, and Romp). Of these three Romp (1997) does not mention 

anything on the history of game theory, whereas Friedman and Eichberger mention 

some publications throughout their introductions. Friedman (1991) only mentions von 

Neuman’s 1928 paper and the book by von Neuman and Morgenstern. Otherwise, he 

does not discuss the history of the field. However, he refers to a paper on the early 

history of game theory by Rives (1975). Similarly Eichberger (1993) has no paragraph 

dealing with the history of game theory. He also only uses some aspects when these 

fit to the topic he is discussing. For instance, on page 9 he shortly introduces Zermelo’s 

(1913) chess theorem just before he uses chess to illustrate the game tree. Or he 

mentions the “fundamental work on game theory” (Eichberger, 1991: p. 31) which is 

the book by von Neuman and Morgenstern when he introduces cooperative and 

noncooperative game theory. He does this to strengthen his argument that game theory 

had both parts since its beginning. Furthermore, he mentions “that cooperative game 

theory had become the dominant part of game-theoretic research” (Eichberger, 1991: 

p.31) in the 1960s and 1970s. He is the only one of the reviewed authors who claims 

a dominance of cooperative game theory.  

All the other reviewed authors have an own heading or some paragraphs on the 

history of game theory. However, their approaches differ greatly. Luce & Raiffa 

(1989) and Webster (2009) simply include a section that discusses the history of game 

theory. Though Rasmusen (1995) also includes an own section for the historical 

representation, he uses an analogy to explain the history of game theory. Finally, 

Osborne (2009) has a brief discussion on general history. He uses short interludes in 

separate boxes in addition to his main text in which he writes on aspects of the history 

Author(s) History 

of GT 

18th 

century 

Borel – von 

Neuman 

dispute 

Nash 

and/or 

Nobel Prize 

Gap and/or 

military 

Luce & 

Raiffa 

Yes No Yes No Yes 

Friedman No -- -- -- -- 

Eichberger No -- -- -- -- 

Rasmusen Yes No No Only Nash Gap 

Romp No -- -- -- -- 

Osbonre Yes Yes No Yes No 

Webster Yes Yes Yes Yes Vaguely 
Table 4: Aspects of the representation of the history of game theory. 
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of game theory. However, the general history of game theory is discussed only briefly 

in comparison, as he uses almost the double amount of space to portrait the lives and 

contributions to game theory of both John von Neuman and John Nash18. In all four 

textbooks, the book by von Neuman and Morgenstern is presented as the foundation 

of game theory. Two of the textbooks mention the debate on the founder of game 

theory being von Neuman or Borel. Rasmusen does not include this aspect and 

Osborne only refers to Borel as a further figure but does not include the debate of who 

the founder of game theory is. Luce and Raiffa (1989) consider shortly why they 

believe the founder to be von Neuman as he introduced the minmax theorem. 

Furthermore, the introduction of game theory to a broader audience happened with the 

book by von Neuman and Morgenstern according to them. Webster also considers von 

Neuman to be the founder. He discusses the contribution of Borel, but he also claims 

that Borel did not develop the ideas fully. He mentions that von Neuman is credited 

for this accomplishment and is thus considered the developer of the theory and the 

person who made it popular. Subsequently, only two of the four authors point out the 

controversy and both provide an argument to strengthen their claim on who the founder 

is. 

On the other aspect, such as tracing the roots of game theory to earlier times or 

the importance of Nash and the concentration on noncooperative game theory only a 

few of the textbooks provide information. Osborne (2009) and Webster (2009) are the 

only two who trace some aspects of game theory back to the 18th century. However, 

Webster writes that only some game theoretic ideas of oligopoly theory can be traced 

back to the 18th century. Additionally, he adds that these models were not game 

theoretic models but relied on “traditional optimization techniques” (Webster, 2009: 

p. 2). Osborne only states that some ideas can be traced back to that time. As for Nash 

and the research in noncooperative game theory that led to the Nobel Prize, this is only 

mentioned by three authors: Rasmusen, Osborne, and Webster. However, only 

Osborne provides this information of the Nobel Prize awarded to that line of research 

in the introduction chapter. Webster adds this information in later chapters (2009: 

chapter 2 and chapter 11). Rasmusen only points out the importance of Nash’s 

contribution to game theory and the research field that followed Nash’s version of 

                                                 
18 Osborne has a few further history boxes: one on Cournot, Bertrand, and Nash; one on auctions from 

Babylonia to eBay; one on Maxminimization; and one on evolutionary game theory. 
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game theory. For an audience of economists, this aspect would be more interesting, as 

this research program had a stronger influence on economics compared to the 

contributions of von Neuman and Morgenstern. However, most authors seem to prefer 

to concentrate on the latter. Erickson (2015) also notes that von Neuman at first also 

did not think Nash’s work to be a groundbreaking contribution to game theory. Now 

it has become clear that, in fact, it was groundbreaking. 

Of the four textbooks that cover the history of game theory, the discussion of 

the gap of game theory’s success or the military inclusion is very different. Osborne 

does not consider either and Rasmusen only mentions the gap of game theory’s 

success. Webster vaguely describes both aspects. Luce and Raiffa mention both, 

though they consider a gap of game theories success in ‘empirical sciences’ in general 

and not solely in economics. Furthermore, they think that the gap is due to the high 

degree of mathematics used in game theory. As for the military connection, Luce and 

Raiffa do not outline the institutions, but they reflect how World War II helped the 

development of game theory:  

Presumably the recent war was an important contributing factor to the later rapid 

development of the theory. During that period considerable activity developed in 

scientific, or at least systematic, approaches to problems that had been previously 

considered the exclusive province of men of “experience”. These include such topics 

as logistics, submarine search, air defense, etc. (Luce & Raiffa, 1989: p. 3) 

Thus, Luce and Raiffa see a clear connection with the rapid development of game 

theory and the military. Furthermore, they think that the military was so interested 

because of the past war. They also mention some of the early games that were 

formulated in the military institutions (air defense, submarine search, …).  

Webster on the other hand only writes that “[a]lthough written primarily for 

economists, the applications of game theory to such diverse fields such as sociology, 

politics, warfare, and diplomacy became immediately apparent” (Webster, 2009: p. 2). 

In the short overview of the history of game theory above, it was considered that the 

believe of ‘immediate applicability’ of game theory to economics was not shared by 

many (especially not by economists and also not by von Neuman himself). 

Furthermore, as cited the connection of game theory to the military is vague. Webster 

only indicates that the ‘applicability for warfare was apparent’. As for the success, 

Webster writes “[s]ince the 1970s, game theory has fueled a revolution in economic 

thought. In the 1990s, game theory captured the public’s imagination when it was used 

to design an auction to allocate licenses […]” (Webster, 2009: p. 2). Thus, he does not 
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directly talk of a gap in game theory’s success. However, he states that the ‘revolution’ 

only started later and not straight away. Nevertheless, he still argues that the 

applicability was apparent right from the start. 

Rasmusen considers the gap of game theory’s success with a metaphor19 of 

Japan and Argentina:  

Not long ago, the scoffer could say that econometrics and game theory were like Japan 

and Argentina. In the late 1940s both disciplines and both economies were full of 

promise, poised for rapid growth and ready to make a profound impact on the world. 

We all know what happened to the economies of Japan and Argentina. Of the 

disciplines, econometrics became an inseparable part of economics, while game theory 

languished as a subdiscipline, interesting to its specialists but ignored by the 

profession as a whole. The specialists in game theory were generally mathematicians, 

who cared about definitions and proofs rather than applying the methods to economic 

problems. Game theorists took pride in the diversity of the disciplines to which their 

theory could be applied, but in none of these disciplines had it become indispensable. 

(Rasmusen, 1995: p. 1) 

At first, both countries and both disciplines were thought of as having potential. 

However, only Japan and econometrics rose up to their potential. Argentina and game 

theory did not. Though, his metaphor does not end here. He continues:  

In the 1970s, the analogy with Argentina broke down. At the same time that Argentina 

was inviting back its former dictator, Juan Peron, economists were beginning to 

discover what they could achieve by combining game theory with the structure of 

complex economic situations. Innovation in theory and application was especially 

useful for situations with asymmetric information and a temporal sequence of actions, 

the two major themes in this book. During the 1980s, game theory became 

dramatically more important to mainstream economics. Indeed, it seems to be 

swallowing up microeconomics altogether, just as econometrics swallowed up 

empirical economics. (Rasmusen, 1995: p. 1) 

Here he starts depicting a success story of game theory. After this metaphor on the 

history of game theory Rasmusen furthermore mentions some of the more important 

names and publications in the field of game theory up to the beginning of the 1980s. 

He starts the introduction of his textbook with this analogy and representation of the 

history. With this he wants to strengthen his persuasion of game theory’s importance. 

Especially with the claim of game theory ‘swallowing up microeconomics’. The whole 

analogy and mentioning of econometrics strengthen his swallowing up claim: it 

happened before and is happening again. Rasmusen does not fall into Kuhn’s idea of 

depicting a linear progress in science. Nevertheless, he tries to depict game theory as 

a new paradigm or the new normal science with the ‘swallowing up’ claim. This 

                                                 
19 As stated in the first part in this theses McCloskey is followed by considering metaphors and analogies 

to be the same. 
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strengthens Rasmusen’s depiction of game theory as the new paradigm in economics 

that was already discussed above. 

Osborne is a special case in the representation of the history of game theory. 

Above it was stated that he includes many aspects of game theories history in boxes 

outside of the main text. However, he does not include the gap of game theory’s 

success, the connection to the military or the dispute of the founder (von Neuman or 

Borel). He paints a picture of steady progress in game theory as if it were accepted by 

the economic scientific community after the publications of Nash, which was not the 

case as the outline at the beginning of this section showed. Similar to Rasmusen 

Osborne also claims that game theory dominates microeconomics. However, in 

Osborne’s description, it seems that this domination started much earlier compared to 

Rasmusen’s depiction. Furthermore, he is the only author analyzed who emphasizes 

the ‘geniuses’ who came up with game theory. 

Osborne includes much more information on the contributors von Neumann 

and Nash compared to the history of game theory. Furthermore, he stresses the genius 

of both contributors. He begins by describing von Neumann as “the most important 

figure in the early development of game theory” (Osborne, 2009: p. 3). After 

mentioning aspects of his life Osborne points out that von Neumann was “the youngest 

of the first such professors of the School of Mathematics at the Institute of Advanced 

Study in Princeton” (Osborne, 2009: p. 3). This is not enough, in brackets, Osborne 

states that Einstein was also part of this group. Here he uses Einstein as a commonplace 

to represent a genius in order to strengthen his argument that von Neumann is a genius. 

Osborne also cites Halmos (1973) to strengthen this picture of the genius who wrote 

that the contributions to the many fields of science from von Neuman were more than 

three normal mathematician carriers. The book he published with Morgenstern is 

included in one sentence and seems a rather unimportant aspect in contrast to all the 

other contributions. However, Osborne does write that the book “established game 

theory as a field” (Osborne, 2009: p. 3). Osborne also portraits Nash as a genius. In 

the survey of his life and carrier a recommendation before he started his graduate work 

is mentioned which only said: “[t]his man is a genius” (Kuhn et al 1994: p. 282, 

Osborne, 2009: p. 23). Furthermore, the young age is emphasized to make the genius 

portrayal more persuasive. Before his shared Nobel Prize is mentioned, another quote 
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is used in which Nash is said to be “one of the most original mathematical minds of 

(the twentieth) century” (Kuhn 1996, Osborne, 2009: p. 23). 

Osborne uses the representation of the history of game theory as a rhetorical 

tool of persuasion with the many different aspects of the history he mentions. 

Furthermore, these history boxes are always placed to emphasize the topic of the main 

text. Rasmusen also uses the history aspect as a way to persuade with his metaphor. 

However, he does not tell a linear success story but emphasizes the new paradigm of 

game theory also with his representation of the history of game theory. The other two 

textbooks (Luce & Raiffa, Webster) just mention some aspects of the history as part 

of the introduction without any special persuasion accompanying the history of game 

theory. However, in all four cases of the depiction of the history of game theory some 

aspects are not included. Furthermore, all textbooks that introduce the history fit to 

Kuhn’s statement that “textbooks of science contain just a bit of history, either in an 

introductory chapter or, more often, in scattered references to the great heroes of an 

ealier age” (Kuhn, 1970: p. 137-138). Osborne clearly is the one who refers to the great 

heroes. He also has his history references scattered throughout the book. The other 

three authors that mention the history of game theory are in the other category which 

Kuhn though to be more seldom. The ‘scattered references of past heros’ even fits to 

two authors who do not consider the histroy of game theory in greater detail. Friedman 

and Eichberger cite a few papers or books by those heroes to strenghten their argument 

in the main text. 

3.3. Teaching students game theory’s tools of persuasion 

In this final section, the analysis goes beyond the introductory chapter of the 

textbooks. Two themes are analyzed in this section. At first, the specific ‘games’ that 

have names, the Prisoners’ Dilemma for instance, are discussed with their role as 

allegories in the textbooks. As mentioned in the first part of this thesis allegories have 

a metaphorical part (which is the model) and a story that strengthens the model. The 

second theme is concerned with solution concepts in game theory. Here the connection 

of enthymemes and solution concepts is of particular interest. Furthermore, the role of 

rationality for the solution concepts is highlighted. In combination, the specific game 

situations with some solution concepts give the students the tools to persuade with 
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game theoretic concepts. This art of persuasion uses allegories (metaphors) and 

enthymemes as the discussion below will demonstrate.  

‘Games’ and metaphors 

Game theory does not work with market metaphors but with game metaphors20. 

However, some games do depict specific market situation. Game theorists model 

situations as ‘games’ and have also named some of them. These ‘games’ follow a story 

that describes the game situation and are used to demonstrate a result21. Some of the 

situations are well-known beyond the boundaries of game theory. The Prisoners’ 

Dilemma is the best example. The story and the metaphor combined drive the results 

and as McCloskey (1995) points out the combination of both is an allegory, which for 

her is a powerful tool of persuasion. Table 5 provides an overview of which of the 

three examined ‘games’ are introduced in the analyzed textbooks. 

These three ‘games’ are analyzed in the following. First the model of the game 

is provided and then the stories of the textbooks to that game are examined. As the 

stories are likely to be very similar only one version is mentioned. However, if there 

are differences more versions of the story are discussed. The story consists of two 

parts. The first part explains the different payoffs of the game and the second part 

explains the outcome. In game theory there is a custom to have a male and a female 

player. Following this custom, the players used to formalize the ‘games’ are Ann and 

Bob. The payoffs are written in numbers using a representation out of the analyzed 

textbooks. For readers who never read a game theory table the payoffs of Ann are bold 

                                                 
20 Models are metaphors for the rhetoric approach as described above. 
21 In the case of the Prisoners’ Dilemma how rational agents can end up in the worst case possible in 

the game. 

Author(s) Prisoners’ 

Dilemma 

Battle of 

Sexes 

Hawk-Dove 

Game 

Luce & 

Raiffa 

Yes Yes No 

Friedman Yes No No 

Eichberger Yes Yes No 

Rasmusen Yes Yes Yes 

Romp Yes Yes No 

Osborne Yes Yes Yes 

Webster Yes Yes Yes 
Table 5: Overview on the analyzed ‘games’ and the textbooks 

that introduce them. 
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and the equilibria are underlined. Often the strategies open to the players have also 

been named. The naming of ‘games’ and ‘strategies’ is also a rhetorical tool used to 

emphasize the importance of the model. Using well-known and named ‘games’ or 

‘strategies’ is a form of increasing credibility for the textbooks.  

Webster introduces the Prisoners’ Dilemma already in his introduction. First, 

he includes some information on the origin of the game. It was a classroom 

development by Tucker. The story of the game is as follows: 

Two individuals are taken into custody by the police following a robbery, but after the 

thieves have disposed of the booty. Although the police believe them to be guilty, the 

authorities do not have enough evidence to convict them of the crime. In an effort to 

extract a confession, both suspects are taken to separate rooms and interrogated. If 

neither suspect confesses, the only thing that either suspect can be convicted of is 

loitering at the scene of the crime, which carries a penalty of six months in jail. On the 

other hand, if one suspect confesses and turns state’s evidence against the other 

suspect, that suspect will go free by a grant of immunity, while the other suspect 

receives ten years in jail. Finally, if both suspects confess they will be convicted, but 

because each has agreed to cooperate the penalty is five years of jail time on the lesser 

charge of “breaking and entering”. (Webster, 2009: p. 7) 

This story explains the payoffs of the game. The basic elements of the story are the 

same in all analyzed textbooks. The police always need a confession as they do not 

have any evidence. Though number of years in prison vary the result of ending in the 

worst case is the same22. Friedman (1991: p. 109) uses the well-known robbers Bonnie 

and Clyde as antagonists in his story of the game. 

To arrive in the worst possible state the story continues by discussing what 

either player can rationally do: 

Consider the problem from [Ann’s] perspective. If [Bob] remains silent, it is in 

[Ann’s] best interest to confess, since this would result in no jail time as opposed to 

six months in jail by not confessing. On the other hand, is [Bob] confesses, it is once 

                                                 
22 The different representations of the model can be found in the appendix. As can be seen there all 

authors have a different representation for the Prisoners‘ Dilemma. 

The Prisoners’ Dilemma 

                Bob 

 

 

 

A 

n 

n 

 Confess Silent 

Confess -5 ; -5 0 ; -10 

Silent -10 ; 0 -1/2 ; -1/2 
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again [Ann’s] best move to confess, since this would result in five years in jail, 

compared with ten years by not confessing. In other words, [Ann’s] best strategy is to 

confess, regardless of the strategy adopted by [Bob]. Since the payoff matrix is 

symmetrical, the same is also true for [Bob]. (Webster, 2009: p. 8) 

This illustrate the concept of dominant strategies and is used to introduce this concept 

in all analyzed textbooks. But this cannot be. Why should rational players choose this 

play to end up in this worst case? Is it not rational that both stay silent and end up in a 

better outcome? Rasmusen has clear words for such objections:  

The Prisoners’ Dilemma seems perverse and unrealistic to many people who have 

never encountered it before (although friends who are prosecutors assure me that it is 

a standard crime-fighting tool). […] To refuse to accept surprising conclusions is to 

reject logic. (Rasmusen, 1995: 18) 

In-between he mentions that there can possibly be a mistake in the model. However, 

if none can be found the conclusion must be accepted as the last sentence stresses. On 

considerations of ethics to derive another result Luce and Raiffa (1989: p. 96) argue 

that all such considerations are already represented in the utilities in the payoff matrix. 

Which for them means: “[n]o, there appears to be no way around this dilemma.” (Luce 

& Raiffa, 1989: p. 96). Osborne (2009: p. 15) states that the ‘free rider’ problem is 

central to both players choosing to confess (or fink in his terms). Eichberger (1993: p. 

66) also points to the incentives which are the main problem for the Prisoners’ 

Dilemma and not a lack of communication. Consequently, the story is not enough to 

persuade of the result of the game, further argument is needed.  

The story of the Battle of Sexes23 is not as long as the story of the Prisoners’ 

Dilemma. Rasmusen describes it as: 

a conflict between a man who wants to go to a prize fight and a woman who wants to 

go to the ballet. While selfish, they are deeply in love, and would, if necessary, 

                                                 
23 With this game the model does not vary as much. Only three authors use a partly different 

representation. See appendix. 

The Battle of Sexes 

                Bob 
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Prize Fight 1 ; 2 0 ; 0 

Ballet 0 ; 0 2 ; 1 
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sacrifice their preferences to be with each other. Less romantically, their payoffs are 

given [above]. (Rasmusen, 1995: p. 25) 

The second sentence in Rasmusen’s story needs some explanation as preferences 

cannot be sacrifices. What he means is that while both have a preference for one of the 

events they prefer to go to the less preferred event together than to the preferred event 

alone. Eichberger formulates this more clearly in his story of the ‘game’:  

Consider a couple who want to spend an evening out together. The husband prefers to 

see a boxing match, the wife would like to go to the theater. Nevertheless, they would 

rather go to one of these events together than spend the evening separately. 

(Eichberger, 1993: p. 83)  

The story is not always the same as the examples above show. However, most stories 

use the stereotype to argue for the preferences. Two of the authors (Romp, Osborne24) 

of the analyzed textbooks comment on the stereotypes this game uses and point out 

that the stereotypes are there because it was developed in the 1950’s. 

But what is the outcome of this ‘game’, how is the story finished? Rasmusen 

states that the outcome is not as clear because there are two equilibria:  

If they do not talk beforehand, the man might go to the ballet and the woman to the 

fight, each mistaken about the other’s beliefs. […] If the couple do not talk, but repeat 

the game night after night, one may suppose that eventually they’ll settle on one or 

another of the Nash equilibria. (Rasmusen, 1995: p. 26) 

Compared to the Prisoners’ Dilemma the statement on the outcome is not as stark. 

Rasmusen also adds the possibility of a first mover advantage for the person who buys 

the ticket first as a possible example. Eichberger also points out the possible worst case 

where the wife goes to the fight and the husband to the ballet. This happens if they use 

“a safety first type of strategy” (Eichberger, 1993: p. 84). No further story or 

argumentation is added to this ‘game’ to strengthen the result. Mostly because the 

result points to a general coordination problem and does not have an unexpected 

conclusion like the Prisoners’ Dilemma has. The problem of multiple equilibria is 

introduced with this game by Rasmusen (1995: 25) and Webster (2009: p. 69-70). 

Romp (1997: p. 22-23) uses this ‘game’ to introduce the concept of mixed strategies.  

  

                                                 
24 For Osborne the typical story with the stereotypes is not a good one. He refers to the game as Bach 

or Stravinsky and tells a story of two people coordinating which concert to visit. 
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Out of the analyzed textbooks the Hawk-Dove Game is only introduced by 

three textbooks. The model stems from evolutionary game theory and was originally 

used by biologists. Due to this the story is about animals and their competition: 

Two animals of the same species compete for a resource (e.g. food, or a good nesting 

site) whose value (in units of “fitness”) is 𝑣 > 𝑐. (That is, v measures the increase in 

the expected number of offspring due to control of the resource.) Each animal can be 

either aggressive or passive. If both animals are aggressive, they fight until one is 

seriously injured; the winner obtains the resource without sustaining any injury, 

whereas the loser suffers a loss of c. The two animals are equally likely to win, […] If 

both animals are passive, then each obtains the resource with probability ½, without a 

fight. Finally, if one animal is aggressive while the other is passive, then the aggressor 

obtains the resource without a fight. (Osborne, 2009: p. 398-399) 

With the expected payoffs the strategies are as given in the model above. However, 

the other two authors only use expected payoffs for the case when both are aggressive 

unlike Osborne who also uses probability for the case when both are passive. Webster 

and Rasmusen state that the two doves simply share the resource. For the model there 

is no difference in either approaches of telling the story. Furthermore, Osborne does 

not call the strategies hawk (aggressive) or dove (passive) as is common for this game. 

The other two authors who introduce this game do use these names for the strategies. 

Furthermore, Rasmusen does not use any animal but specifically birds. This makes the 

names of the strategies and the name of the game seem more fitting and therefore 

strengthens its persuasiveness. But how do the three authors continue the story?  

The outcome of this ‘game’ depends on the values of the resource, v, and the 

cost of the fight, c. Rasmusen and Webster only consider one of the three possible 

cases, though they both consider a different case. Osborne mentions all three possible 

cases. The cases are 𝑣 > 𝑐, 𝑣 = 𝑐, and 𝑣 < 𝑐. The cases 𝑣 > 𝑐 and 𝑣 = 𝑐  are similar. 

The only difference is that the equilibrium is strict in the former and not strict in the 

The Hawk-Dove Game 
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Hawk ½ (v-c) ; ½ (v-c) v ; 0 

Dove 0 ; v ½ v ; ½ v 
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latter. Depending on the case considered the story varies at this point. Webster uses 

the first case, 𝑣 > 𝑐: 

Clearly, the best outcome is for both animals not to fight, but this is not an evolutionary 

equilibrium. The reason for this is that animals from a large population are randomly 

combined. The genes of the animals adopting a survival strategy will be passed along 

to their descendants. A strategy is evolutionary stable if it supersedes other strategies 

that are introduced into to population by mutation. The strategy profile {Dove, Dove} 

is not evolutionary stable. To see this, suppose that the whole population initially 

adopts a dove strategy. Now suppose that a random mutation introduces a small 

number of hawks into this population. The hawks will survive and pass this behavior 

along to the next generation. […] Over time hawks will come to dominate the 

population until a new, more successful, mutation is introduced into the gene pool. 

(Webster, 2009: p. 82) 

In this story the difference of evolutionary game theory and regular game theory can 

be identified easily as the story is about animal populations and mutations. Similar to 

the Prisoners’ Dilemma the ‘clearly’ better outcome is argued to not be an equilibrium. 

Webster uses a language stylistic tool which is not a rhetoric stylistic tool when he 

shortens the hawk strategy the animals can adopt to just hawks entering an existing 

population. In the case of fighting being costlier there is no pure strategy but only a 

mixed one. The story is mostly more technical so only the part of the story is mentioned 

that states the dynamics of the game: 

In the mixed-strategy ESS, the equilibrium strategy is to be a hawk with probability 

0.5 and a dove with probability 0.5, which can be interpreted as a population 50 

percent hawks and 50 percent doves. […] If 60 percent of the population were hawks, 

a bird would have a higher fitness level as a dove. If “higher fitness” means being able 

to reproduce faster, the number of doves increases and the proportion returns to 50 

percent over time. (Rasmusen, 1995: p. 113) 

Rasmusen uses a less abstract representation. He dedicates numbers to the variables: 

𝑣 = 2 and 𝑐 = 4. The numbers he dedicated to the cost and the resource give the 50-

50 population split. Osborne provides a more general result for this case: 𝑣 𝑐⁄  of the 

population is aggressive, and 1 − 𝑣
𝑐⁄  is passive. 

These were some of ‘games’ and their stories used in the textbooks. These 

‘games’ can be thought of as representing a certain situation in the real world where 

people act a certain way because of the underlying game that is played. In fact, Osborne 

even mentions some examples at the end of each game he introduces. Other analyzed 

textbooks use the dynamics of one of these ‘games’ but with another story and other 

names. For instance, Webster uses an oil-drill game which will be introduced below. 

‘Games’ used in this way are like heuristic metaphors. Consequently, the model and 
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the story are used to persuade of the importance of certain ‘games’. Later the dynamics 

of these ‘games’ are the heuristic starting point of other applications. 

Solution concepts as enthymemes 

Solution concepts are an important part of game theory that enables theorists 

to find equilibria in a certain game situation. Rubinstein (2000) writes first, that a 

theorist must state the parameters of the game. For Rubinstein the parameters are the 

players of the game, their information, the rules, and the players’ interests. Then some 

sort of solution must be found for the game situation. Solution concepts work along 

with some forms of rationality and stability. However, Rubinstein points out that there 

are embedded assumptions in the different solution concepts: 

This form of investigaion distinguishes between the assumptions embedded in the 

solution concept and those underlying the decription of the game. The former are 

regarded as being most solid, although they are in fact very strong assumptions 

concerning the players’ behavior and process of deliberation. Since they are buried in 

the solution concept, these assumptions are almost never discussed by users of Game 

Theory. Incidentally, these assumptions are not all that clear to game theorists either, 

and it was a long time before game theorists began examining the epistemological 

assumptions underlying the various solution concepts. (Rubinstein, 2000p. 86) 

Thus, the argumentation of the solution concepts work with enthymemes. Thus, not all 

assumptions needed for argumentation of the solution concept are mentioned 

explicitly. This makes the argument more persuasive as it seems to need only few 

assumptions. As solution concepts are an important part of game theory this aspect is 

analyzed here. The question which remains is what these implicit assumptions are and 

if the textbooks under investigation differ in mentioning these implicit assumptions? 

For Binmore (2001)25 the rationality concept is an important factor that drives 

any solution concept. Especially the rationality of the players is of interest:  

it is usually taken for granted that the notion of a perfectly rational agent can be 

assigned a sharp and unambiguous meaning. In fact, game-theoretic analyses often 

implicitly assume that it is meaningful to assert considerably more: namely that “it is 

common knowledge that all players are perfectly rational.” (Binmore, 2001: p. 70) 

Later Binmore calls this assumption an implicit assumption of common knowledge. 

Furthermore, from the section on the introduction of game theory, it is clear that the 

rationality concept ascribed to the players is not unambiguous. Rather there are many 

different ways to think about such a ‘perfectly rational agent’. Furthermore, the 

common knowledge argument leads to an infinite regress according to Binmore. He 

                                                 
25 This is a reprinted version. Originally printed in Economics and Philosophy 3 (1987). 
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illustrates this with a model which in the end “simply formalizes the commonplace 

observation that ‘If I think that you think that I think […]’” (Binmore, 2001: p. 92). If 

this is how the rational agent of game theory acts, then the agent is not very helpful, 

as no answer will be provided in a finite time. Thus, two silent assumption identified 

by Binmore (2001) are first the common knowledge on the other players’ rationality 

and second the infinite regress that stems from the common knowledge and rationality 

assumption. 

At first, the oldest textbook is considered. Luce and Raiffa emphasize the 

assumptions of rationality and knowledge next to the utility assumption game theory 

makes. They use the following definition of rational behavior: “[o]f two alternatives 

which give rise to outcomes, a player will choose the one which yields the more 

preferred outcome, or, more precisely, in terms of the utility function he will attempt 

to maximize expected utility.” (Luce & Raiffa, 1989: p. 50). They call this rationality 

postulate tautological and emphasize this aspect to some extent. Furthermore, they 

point out that if the utility is identified with some ‘objective measure’ (money for 

instance) “then people are not generally rational in the sense of satisfying [the] 

postulate” (Luce & Raiffa, 1989: p. 51). A few pages later they discuss the point of the 

equilibrium selection: “[e]ven if we were tempted at first to call an 𝛼3-non-

conformist26 ‘irrational,’ we would have to admit that player 2 might be ‘irrational’ in 

which case it would be ‘rational’ for player 1 to be ‘irrational’—to be an 𝛼3-non-

conformist” (Luce & Raiffa, 1989: p. 63). This last part shows nicely the assumption 

a player has to make on the other players rationality and the importance of knowing a 

possible ‘irrational’ player. Binmore (2001) cites this part of Luce and Raiffa’s 

textbook to conclude, as was mentioned above, that game theory implicitly assumes 

all players’ know of each other’s rationality. Consequently, Luce and Raiffa point out 

this implicit assumption. 

To analyze the other six textbooks the representation of Nash equilibrium 

concept is considered because it is used in all six textbooks. Furthermore, the Nash 

equilibrium is generally considered one of the more important solution concepts, 

especially in economics. As Aumann writes “[n]ash equilibrium is without doubt the 

most ‘successful’ – i.e., widely used and applied – solution concept of game theory.” 

                                                 
26 𝛼3 is the best response of player 1 to player 2 playing 𝛽2 in the game they analyze. It is a Nash 

equilibrium, though Luce and Raiffa do not call it by that name. 
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(Aumann, 1985: p. 48). It is used in simple models and various expansion. 

Consequently, it is an important solution concept that is introduced in the textbooks. 

Are the two already identified implicit assumptions used in the argumentation of the 

Nash equilibrium making it an argumentation using enthymemes? 

As solely the Nash equilibrium is considered, a further implicit assumption is 

mentioned. It was pointed out by Binmore (1990: chapter 2) and only applies to Nash 

equilibria in static games27. He argues that all players must follow the authority of a 

game theory book and furthermore, stick to the recommendations from this book in 

order for rational players to predict each other. Otherwise they cannot know what 

strategies their opponent uses to solve ‘games’. He calls this the traditional 

interpretation28 of the word solution. However, for him “This argument depends 

heavily on it being common knowledge that all players use the same game theory book. 

This is needed to justify the requirement that the strategies that players will use are 

common knowledge.” (Binmore, 1990: p. 61)29. Some proposals to deal with this 

problem include some pre-game bargaining instead of using the authority of the same 

game theory book. With this pre-game bargaining, the players can negotiate and see if 

they follow the recommendations from the same book. However, Binmore (1990: 

chapter 2) prefers a different approach in which players learn how to play ‘games’ 

through a learning process. They get better with actually playing different games and 

are not perfect strategists from the start. This is a different underlying scientific 

metaphor that does not rely on a ‘perfectly rational agent’. 

All three implicit assumptions depend on how common knowledge is defined 

and how the argumentation of the Nash equilibrium in the analyzed textbooks is 

introduced. Friedman, Eichberger, Rasmusen, and Romp introduce common 

knowledge by referring to the infinite regress. The first two do not explicitly mention 

the infinite part the only hint at it. As their definitions are similar only one is 

mentioned: “[it] refers to those things that are known by all players, and known by 

each to be known to all of them, and so forth” (Friedman, 1991: p. 13). Rasmusen and 

                                                 
27 Binmore prefers to differentiate between static and dynamic games as compared to extensive form 

and normal form. A static game only happens at one instant in time all else is considered a dynamic 

game. 
28 Binmore traces such an interpretation back to von Neumann and Morgenstern. 
29 Binmore also mentions that for mixed strategies must have the same attitudes of taking risk. Otherwise 

calculating the mixed strategies with von Neumann and Morgenstern utility functions cannot be 

guaranteed. 
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Romp mention the ad infinitum part (again only one is cited): “[i]nformation is 

common knowledge if it is known to all players, if each player knows that all the 

players know it, […] and so forth ad infinitum” (Rasmusen, 1995: p. 44). Osborne and 

Webster do not define common knowledge in their textbooks. Osborne does not use 

common knowledge or complete information at all because he follows a different 

scientific metaphor of game theory. Webster does point to common knowledge but 

does not give a definition of what it is. The question that remains is what do all players 

know that all players know? This is stated in the definition of complete information. 

Table 6 provides an overview over the definitions of complete information in the 

textbooks. 

Table 6 shows that the use of complete information for solution concepts is 

ambiguous. For the traditional scientific metaphor which uses the ‘perfectly rational 

agent’ who can predict and calculate everything like a machine both common 

knowledge and complete information must be defined in the traditional way. 

Rasmusen uses a different version because he follows another scientific metaphor. 

Based on Harsanyi (1967) he does not use the ‘old definition’ of complete information 

(knowing the players and payoffs). If such information is not provided the game is ill-

defined. “The old-definition is not meaningful” (Rasmusen, 1995: p. 48). All that is 

needed is the new definition as shown in table 6. However, what is used to define 

complete information in the ‘old definition’ is still introduced with the definition of 

imperfect information. Webster also introduces this version of game theory in a later 

Complete information definition Author 

“complete information […] refers to whether or not each player 

knows (a) who the set of players is, (b) all actions available to all 

players, and (c) all potential outcomes to all players” (p. 11) 

Friedman 

“the game […] is a game with complete information if each element 

[…] is common knowledge” (p. 17) elements: set of players, the 

game tree, actions, turns, set of information, set of choices, payoffs 

Eichberger 

“Nature does not move first, or her initial move is observed by every 

player” (p. 45) 

Rasmusen 

“When [the] pay-off vectors are common knowledge the game is 

said to be one of complete information” (p. 11) 

Romp 

No complete information, only beliefs about other players: “the idea 

underlying […] is that players have learned each other’s strategies 

from their experience playing the game” (p. 134) 

Osborne 

“When all players’ strategies and payoffs are common knowledge” 

(p. 35) 

Webster 

Table 6: The definitions of complete information. 
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chapter (chapter 13, p. 298).30 Furthermore, as already pointed out Osborne follows 

yet another scientific metaphor of game theory. How do these three different 

approaches to solve ‘games’ argue for a solution? Especially can the enthymemes be 

identified in the argumentation? The four authors who define common knowledge 

point out the infinite regress. Thus, the infinite regress is made explicit by them. As 

for the other two implicit assumptions, these are examined by looking at how the Nash 

equilibrium is introduced and what aspects are mentioned to be important to arrive at 

the solution in the analyzed textbooks31. The knowledge on the other players 

rationality is referred to as the first implicit assumption and the authority of the same 

game theory book as the second implicit assumption. 

Friedmann does not include the knowledge of the other player’s rationality. 

The important assumption needed for a solution are expected utility theorem which 

must hold. He mentions this assumption on page 26 and again on page 36 and writes 

that “[t]his topic is such standard fare in economics that I assume an understanding of 

it.” (Friedman, 1991: p. 36)32. Thus, for him, the expected utility theorem with all its 

assumptions is a topoi in economics. However, he does not mention anything about 

knowing if the opponent is rational. Thus, he uses the implicit assumption that the 

other players rationality is common knowledge for his solution argumentation. The 

Nash equilibrium is the first solution concept Friedman introduces (though he calls it 

noncooperative equilibrium)33. This solution concept “is the most important 

equilibrium concept in noncooperative game theory” (Friedman, 1991: P. 37). 

Furthermore, he stresses that “[c]omplete information is central to the rationale of 

noncooperative equilibrium in the sense that the equilibrium is justified by reasoning 

processes […]” (Friedman, 1991: p. 38). With these processes he refers to the infinite 

regress so this is mentioned. However, he does not use the idea of an authority game 

theory book as identified by Binmore. Rather he writes that the best-reply mapping34 

                                                 
30 Friedman, Eichberger and Osborne introduce games with imperfect information or Bayesian games. 

However, they do not consider a new definition of complete information or name it the Harsanyi 

transformation even though they contribute Harsanyi’s work as an important contribution for such 

games. 
31 With the exception of Luce and Raiffa’s textbook because they do not introduce the Nash equilibrium. 
32 Though, he refers to other texts that discuss these assumptions. 
33 Friedman offers further names for this equilibrium: Nash noncooperative equilibrium or the Nash-

Cournot equilibrium. 
34 Otherwise known as best response functions. A possibility of identifying Nash equilibria. 



51 

 

“provides a natural way to think about equilibrium points” (Friedman, 1991: p. 69). 

Thus, it seems no book with authority is needed as it is a ‘natural way’ of thinking. 

Eichberger begins his textbook with a sentence stating that game theory 

analysis the interactions of two rational players. However, in the definition of complete 

information does not include knowing this of the player. He discusses the Nash 

Equilibrium in an own chapter (Eichberger, 1993: chapter 4). The solution concept is 

introduced with an example of the Battle of Sexes. After the story of the game and the 

definition of the Nash Equilibrium Eichberger mentions the problem of two equilibria 

in this game: “[t]here is, however, no clue that would help predict which of these two 

Nash equilibria will actually be played. Nor is it clear how a player would predict how 

the other player will behave. These are fundamental problems with the Nash 

equilibrium concept to be discussed in more detail later.” (Eichberger, 1993: p. 84)35. 

Despite clear problems, the Nash equilibrium is an important solution concept also for 

Eichberger as he dedicates a whole chapter to it. Eichberger (1993: p. 107-110) tackles 

the problems of Nash equilibria in a section where he discusses different 

interpretations of the solution concept. He states the two possible ways to interpret 

games with multiple Nash equilibria with a variation of the battle of sexes36 game. The 

first possibility is the one Binmore criticizes where the players have a pregame 

negotiation of the possible outcomes. In this bargaining process, they can agree to one 

of the equilibria, however, it is no binding commitment. Solely the self-enforcing force 

of the agreed upon Nash equilibria provides the incentives to stick to that outcome. 

The second way to interpret the Nash equilibria is by emphasizing a learning process. 

This only works if the game is played over a period of time. It is also the interpretation 

that Binmore prefers. However, it does not apply for one shot games. Thus, Eichberger 

recognizes the problems connected to the second implicit assumption and mentions 

both interpretations without preferring one over the other. Nevertheless, the first 

implicit assumption is used. 

Rasmusen is the only author who first introduces a few solution concepts in 

chapter 1 and discusses the information assumption in the next chapter, chapter 2. 

                                                 
35 Eichberger discusses the conditions that must hold for a Nash equilibrium to be unique from page 

102 to page 107. 
36 It is a bargaining game were each player can choose to claim one two or three dollars. If the sum of 

both is below three they receive their claim if it is above three they receive zero. The two equilibria are 

similar to the BoS game. Each prefer the one with the higher payoff for them but receiving one dollar 

is still better than nothing. He also includes a second coordination game to the end of this discussion. 
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However, he devotes a whole chapter to the topic of information in game theory. As 

already pointed out Rasmusen differs in the definition of complete information. 

Furthermore, the common knowledge assumption is only important for game theory 

“to avoid spelling out the infinite recursion” (Rasmusen, 1995: p. 44). It is also needed 

for clear modeling. Rasmusen introduces the Nash equilibrium with different games. 

However, neither of the two implicit assumptions are mentioned so his solution 

argumentation also relies on them. He does, though, consider some alternatives for 

multiple equilibria with Schelling’s focal-point theory and evolutionary game theory.  

In Chapter 2 Romp introduces the first solution concepts. The Nash equilibrium 

is the last one introduced. However, before he turns to the solution concepts he shortly 

discusses some of the assumptions needed to find a solution for ‘games’. In this 

discussion, he mentions that “[p]layers are said to be rational when they seek to 

maximize their pay-off. Players who do not have this objective are said to be irrational, 

because they are not acting in their own self-interest.” (Romp, 1997: p. 9). Though, 

with his information assumption it is not specified that the players know of each other’s 

rationality. The second implicit assumption is also not included in his assumptions 

needed for finding solutions for ‘games’. However, Romp includes a discussion of 

various problems of game theory in the last chapter of his book (Romp, 1997: chapter 

12). This is the only textbook that has a whole chapter dedicated to this theme37. In 

this chapter Romp shortly discusses three criticisms put forward against game theory 

and some paths of research to overcome these problems. The problems are that of 

instrumental rationality (self-interest rationality), multiple equilibria (indeterminacy 

of equilibria), and inconsistency. The self-interest rationality concept is criticized as 

being self-defeating. Alternatives Romp mentions are the bounded rationality concept 

and the rationality concept of Kant (following categorical imperatives). For the 

problem of indeterminacy, he mentions Schelling’s focal point alternative or that more 

research is needed to analyze how people arrive at a belief system instead of assuming 

one for rational players. The last criticism is the one put forward by Binmore 

(Modeling Rational Players). Here again, the alternative is to use a different rationality 

concept. 

                                                 
37 Romp also has a whole chapter (11) dedicated to experimental economics which is also unique in the 

textbooks analyzed. Though he is the only author to give these subjects own chapters does not mean he 

is the only author to mention them. Other authors (Rasmusen, Osborne, Webster) just mention them 

when the themes are dealt with in the regular chapters. 
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Osborne dedicates two whole chapters to the Nash equilibrium. In chapter 2 he 

discusses the theory of the Nash equilibrium and in chapter 3 he provides some 

illustrations of this solution concept. In the theory chapter Osborne first mentions the 

definition of a strategic game. As pointed out above Osborne does not rely on the 

common knowledge or complete information assumptions. Osborne deviates from the 

other textbooks because he describes the way a solution is found differently. Rather 

than using concepts of rationality and common knowledge he states:  

that each player’s belief is derived from her past experience [38] playing the game, and 

that this experience is sufficiently extensive that she knows how her opponents will 

behave. No one tells her the actions her opponents will choose, but her previous 

involvement in the game leads her to be sure of these actions. (Osborne, 2009: p. 21) 

Experience is gathered by playing against different opponents. However, each game is 

still a single event. Osborne mentions an idealized way to think about these single 

games, that each player is randomly selected for the games out of a population pool. 

To arrive at a Nash equilibrium with this approach two components are needed. “First, 

each player chooses her action according to the model of rational choice, given her 

belief about the other players’ action. Second, every player’s belief about the other 

players’ action is correct.” (Osborne, 2009: p. 21-22). In this interpretation, a Nash 

equilibrium corresponds to a steady state or a social norm which every person follows, 

and nobody wants to deviate from. The two implicit assumptions do not apply for this 

version of game theory because it is the type of game theory Binmore argues for. 

Nevertheless, there are possible implicit assumptions. For instance, in the learning 

process it is not clear how the players learn the different strategies that are formalized 

in the ‘game’ because after every time they play they only observe the strategy the 

opponent chose and not the possibilities they considered. Furthermore, it is not clear 

if the choice was due to the opponent’s preferences or if it was part of a strategic 

calculation in anticipation of how the player one will play. 

Webster (2009: chapter 2) first introduces the Nash equilibrium in his 

elaboration of noncooperative static games. He mentions that players are rational and 

have complete information before he introduces solution concepts. His complete 

information assumption relies on common knowledge; however, Webster does not 

give a definition of this as already stated above. Furthermore, he also does not mention 

anything of how and why players reason or if they have the same game-theoretic ideas. 

                                                 
38 How experience leads to correct beliefs is mentioned in a later chapter (chapter 4 pages 134 to 137). 
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Thus, both implicit assumptions are used. He discussed the problem of multiple 

equilibria in the next chapter (Webster, 2009: chapter 3). In this chapter he considers 

two possibilities to overcome the problem of multiple equilibria: Schelling’s focal-

point equilibria and evolutionary equilibria.  

In summation, the argumentation of the Nash equilibrium can be identified as 

an enthymemes in nearly all textbooks. However, most textbooks mention some 

problems associated with solution concepts and not all use both implicit assumptions. 

Osborne is the only textbook that deviates. He considers experience and the learning 

process as the only thing that drives outcomes. A rational agent acts best according to 

past experience playing a certain game. Thus, there is a whole different background to 

how game theory works in this approach. Some of the textbooks mention the idea of 

focal points that lead to equilibria or evolutionary game theory with the long run 

process that determines equilibria as a way to overcome the problem of multiple 

equilibria. The ambiguity of complete information is a problem especially if the 

textbooks do not refer to other interpretations used in game theory. 

4. Conclusion 

In conclusion, there are similarities and differences of rhetoric in building an 

ethos. All six newer textbooks that were analyzed appeal too being simple and easily 

accessible textbooks. Furthermore, the importance of game theory for economics is 

taken for granted. Though, the degree of taking the importance for granted varies. 

Nevertheless, the importance is used as a topoi in those textbooks. The early 

textbook on game theory, on the other hand, persuaded of game theory’s importance 

with comparisons to important subjects to humanity. In the consideration of the type 

of science of game theory the similarities are that all consider game theory to be a 

modeling tool. On stronger scientific claims the textbooks vary. However, game 

theory as a science to help understand the social world is most common in the 

analyzed textbooks. Only Rasmusen provides a more detailed discussion of the 

science of game theory and thus strengthens his ethos most with the science 

classification. 

On the definition of game theory, the differences are on some important 

aspects for game theory: the rationality concept and complete information. Both of 

these aspects are vital for the argumentation of solutions of ‘games’. Especially for 
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the basic version of arguing for a solution rationality, complete information, and 

common knowledge are needed. Nevertheless, there are also implicit assumptions 

needed. Two identified by Binmore were discussed and in most of the analyzed 

textbooks the argumentation for solutions use the implicit assumptions. Osborne 

introduces a different version of game theory and because it overlaps with Binmore’s 

version of game theory the two particular implicit assumptions are not used for the 

solution argumentation. The allegorical combination of models’ and stories of the 

analyzed ‘games’ also varied to some degree. However, for the Prisoners’ Dilemma 

or the Battle of Sexes these differences were only slightly varied stories. In the 

Hawk-Dove Game it was due to not considering all possible cases of the ‘game’. 

Most illustrations of the history of game theory in the analyzed textbooks fit 

to Kuhn’s hypothesis of such a representation of history in textbooks. Especially 

Osborne highlights many ‘heroes’ of the field and includes a lot of historic aspects 

throughout the textbook. Three authors only have a short overview in the 

introduction chapter. There Rasmusen’s discussion of the history with a metaphor is 

more persuasive than the simple representation by Luce & Raiffa and Webster. For 

most authors the book by von Neuman and Morgenstern is the beginning of game 

theory. Even Friedman and Eichberger mention their contribution although they do 

not discuss the history of game theory in some detail. However, Luce & Raiffa and 

Webster are the only authors to mention the discussion on the original founder 

between von Neuman and Borel. The information on other important aspects of the 

history also varies. Romp is the only author to not include any aspects of the history 

of game theory. 
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Appendix 

Prisoners’ Dilemma 

All textbooks use a different representation of the Prisoners’ Dilemma. The different 

values chosen in the different versions are mostly due to differing months or years 

allocated to the possibilities. The stories also differ with the months. However, this 

does not influence the outcome and that one strategy is dominated by the other. Two 

textbooks have a different representation that does not reflect the number of months in 

prison directly. In Eichberger’s model the zero represents the normal sentence. The 

positive numbers then are the years reduced from the sentence, the gain in utility, and 

the negative number is the extra year in prison, the loss in utility. Osborne only uses 

the preference ordering from most preferred (3) to least preferred (0). 

 

 

Luce and Raiffa (p. 95): 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Not Confess Confess 

Not Confess -1 ; -1 -10 ; -1/3 

Confess -1/3 ; -10 -8 ; -8 

 

 

Friedman (p. 109)39: 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Confess Not Confess 

Confess 5 ; 5 15 ; 0 

Not Confess 0 ; 15 10 ; 10 

                                                 
39 This is a version of the Prisoners‘ Dilemma as a supergame. Friedman does not include a model of 

the game earlier. 
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Eichberger (p. 66): 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Not Confess Confess 

Not Confess 1 ; 1 -1 ; 3 

Confess 3 ; -1 0 ; 0 

 

 

 

Rasmusen (p. 17): 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Deny Confess 

Deny -1 ; -1 -10 ; 0 

Confess 0 ; -10 -8 ; -8 

 

 

 

Romp (p. 19): 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Confess Don’t confess 

Confess -6 ; -6 0 ; -9 

Don’t confess -9 ; 0 -1 ; -1 
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Osborne (p. 15): 

Prisoners’ 

Dilemma 

               Bob 

 

 

 

A 

n 

n 

 Quiet Fink 

Quiet 2 ; 2 0 ; 3 

Fink 3 ; 0 1 ; 1 

 

 

 

Battle of Sexes 

Only three textbooks have a different representation of the Battle of Sexes ‘game’. In 

Luce and Raiffa’s version the spouses receive negative utility if they do not manage to 

coordinate. Otherwise the model is the same. Eichberger only has the 0.5 in one 

possible scenario which he does not give reasons for. Webster has a totally different 

representation of the ‘game’. Furthermore, he does not provide any reasons for the 

numbers in the representation. However, the coordination problem is still the same: 

each spouse prefers a different outcome over the other and they prefer going together 

rather than alone. Webster also allocates negative utilities if the spouses do not manage 

to coordinate.  

 

 

Luce and Raiffa (p. 90): 

Battle of Sexes                Bob 

 

 

 

A 

n 

n 

 Prize Fight Ballet 

Prize Fight 1 ; 2 -1 ; -1 

Ballet -1 ; -1 2 ; 1 
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Eichberger (p. 83): 

Battle of Sexes                Bob 

 

 

 

A 

n 

n 

 Ballet Prize Fight 

Ballet 2 ; 1 0.5 ; 0.5 

Prize Fight 0 ; 0 1 ; 2 

 

 

 

Webster (p. 70): 

Battle of Sexes                Bob 

 

 

 

A 

n 

n 

 Tavern Restaurant 

Tavern 10 ; 20 -59 ; -25 

Restaurant -5 ; -4 24 ; 5 

 

 


