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1 Introduction 

The ultimate causes and effects of this dissertation lie in evolutionary economics. De-
spite this focus, the path taken is not to undertake analysis of specific studies in 
evolutionary economics. Most of the substantive claims which will be made are on 
topics of economic explanation and the virtues which explanation may pursue. These 
claims can stand on their own and one could read much of what is written as applying 
to economic explanation more generally. The arguments presented about realisticness 
and other modelling virtues could be read into any approach where ontological heter-
ogeneity is in play. However, before diving into the general issues it is useful to begin 
at the beginning: the source of these general questions and the motivation for asking 
them.  
 Evolutionary economics is my background and was the starting point for this dis-
sertation. The methodological debates it housed pressed me to clarify my own 
thinking and continue down the path of philosophy of science. Evolutionary econom-
ics itself comes from deeply methodological roots. It began rather explicitly as an 
attempt to understand how one vision of economic life led to the privileging of static 
analysis over dynamic analysis. The importance of economic transformation and 
change is at the core of evolutionary economics. As the importance of innovation was 
emphasized, there was a related need to reinterpret the formal and methodological 
precepts of received wisdom. There was an explosion of what, following Boland 
(2001), I call small-m methodology. This type of methodological reflection is close to 
the practice of a science and it has immediate consequences for disputes around prac-
tice. For example, consider the review by Fagiolo, Moneta, & Windrum (2007) on 
model validation methods. This is an attempt to lay out current validation practices 
and compare them critically. Other methodological reflections have addressed: the 
tension between models able to deliver analytical results and those able to incorporate 
complex dynamic mechanisms (Safarzyńska and Van den Bergh 2010); the role of 
counterfactual history in evolutionary economics (Cowan and Foray 2002); and the 
importance of identifying types of firm heterogeneity and their causal impacts (Dawid 
2006). These cases of small-m methodology fulfil the role envisioned for them by 
Boland: they offer concrete guidance in comparison to the more abstract discussions 
of philosophers. Though these two approaches can be seen as competitive, they could 
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also be complementary: by engaging with small-m methodology, philosophers can 
have a mediated impact on a community of practicing scientists. 
 Engagement with small-m methodology seemed like a straightforward exercise 
but complications followed. The main issue derives from the descriptive turn in the 
philosophy of science (e.g. the Stanford school of Cartwright 1999, Dupré 1993, and 
others) and attempts to distinguish the new descriptive approach from the older nor-
mative school. The regulative standard of the descriptive approach is to go back to the 
original text. As such, it has a strong focus on primary sources, intellectual history, 
and detailed dissection of particular controversies. This is largely a reaction to per-
ceived shortcomings of an earlier normative school. In a normative approach, the 
details of particular scientific approaches are not highly influential. Rather, the con-
ceptualization was that philosophy would define what good science looked like and 
then it would be up to the sciences to uphold these norms. I am not going to defend 
either of these approaches here (more on this will be discussed in Chapter 5). The 
important thing for understanding the contents of this dissertation is how it relates to 
these schools of thought. I have attempted to follow a middle way, which I have come 
to call descriptively-informed normative analysis. It is by tapping into small-m meth-
odology that I hope to maintain a connection with practice. This provides questions 
which are relevant to practice but may be difficult to answer within the domain of 
practice. This is where normative analysis takes over: the goal is to try to provide 
some answers or at least clarifications of possible positions and the implications 
thereof. This is what I hope to do here: to draw from issues encountered by small-m 
methodologists, to analyze these issues in a philosophical context, and finally to return 
to the original context.  
 Within this context, the papers which form the chapters of this dissertation were 
developed. They were developed from a set of interrelated questions, with the inten-
tion that they would form something larger in the middle way tradition. However, the 
middle way is also very complex as it involves serving multiple masters. This limits 
the extent to which consistency with any single overarching and consistent narrative 
can be achieved. While the topics of the chapters are related, each chapter proceeds 
largely autonomously and there are a limited number of cross references between 
chapters.   
 In the following sections I will outline the two problems raised by small-m meth-
odologists in evolutionary economics which I take to be most fundamental to the 
current state of the discipline. The first of these goes back to the origins of evolution-
ary economics. It is about a critique of the limited role of empirical content in 
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economics. The second is about the current state of evolutionary economics. This is 
the complex nature of the discipline and the failure to settle upon a conventional dis-
ciplinary structure of its contrast paradigm (mainstream economics). Though the latter 
issue is much more current in discussions of evolutionary economics, I will argue that 
these two issues are connected via the idea of the target virtues. This will be the en-
trance point into more general issues in the nature of economic explanation. 

1.1. Motivation 

Evolutionary ideas have a long pedigree in economics, largely as a critical reaction to 
thermodynamically-inspired ideas of utility maximization. 1 As early as 1898, Thor-
stein Veblen was writing about ‘Why is Economics not an Evolutionary Science?’ 
There have also been those tempted by an evolutionary way of thinking but reluctant 
to explicitly use evolutionary language (e.g. Schumpeter). However, a distinct field 
of evolutionary economics did not emerge until the 1980’s. 
 According to the citation research of Van den Bergh & Oosterhuis (2008, p. 152), 
the most cited book in the tradition that I call ‘modern evolutionary economics’ is 
Nelson and Winter’s An Evolutionary Theory of Economic Change (1982). A central 
motivation of this new enterprise was a charge against the post war tradition in eco-
nomics of becoming increasingly detached from empirical concerns.2 To describe the 
intricate formalism of the ‘orthodox’ approach to economics, Nelson and Winter in-
voked the metaphor of “a rococo logical palace [built on] loose empirical sand” 
(Nelson and Winter 1982 p.33). The primary problem was that the ‘key features of 
the capitalist dynamic’ were abstracted away for the sake of generalization and for-
malism. One of the attractions of the evolutionary approach continues to be its 
rejection of the kind of instrumentalism often associated with the mainstream.  
 A key rhetorical strategy of evolutionary economics has been to focus on how 
assumptions of mainstream economics can be relaxed or replaced. Consider a list of 
the key commitments of evolutionary economics from Dolfsma and Leydesdorff 
(2010): “bounded rationality, heterogeneous agents, diverse learning paths, complex 
systems, disequilibrium and nonlinear dynamics, path dependence and lock-in”. 
These are reactions to the standard assumptions of mainstream economics, namely to 

____________________________________________________________________ 
1 See e.g. Mirowski (1989) for an account of the introduction of a thermodynamic metaphor into eco-

nomics. 
2 A charge which was by no means unique to evolutionary economics. 
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the linear equilibrium finding via constraint optimization from rationality assump-
tions. Though the commitments which Dolfsma and Leydesdorff outline are broadly 
agreed upon within evolutionary economics, they are mostly content-free, negative 
commitments. They make sense only against the positive background of mainstream 
economics to which they are opposed.3 
 One way of spelling out the supposed contrast to mainstream economics in more 
positive terms has been in terms of creating more realistic models (e.g. Nelson and 
Consoli 2010 on household consumer models; Pyka and Fagiolo 2007 on Agent-
Based Models in evolutionary economics). The intuitive claim here is usually con-
nected to relaxing clearly unrealistic assumptions of neoclassical models. This is done 
by changing both the formal structure of models involved and the relationship between 
models and empirical concerns. Spelling out what realisticness looks like and the ex-
tent to which it can be defended as a proper goal of modelling is a first concern about 
evolutionary economics.  
 While realisticness is a part of the move made by evolutionary economics, it is 
only one part of an analysis. This is because striving for increased realisticness is not 
endorsed by all practitioners within evolutionary economics. The complex structure 
of evolutionary economics is a barrier to general statements about the discipline. Un-
like in mainstream economics, there is little agreement among evolutionary 
economists what their core models are.4 The situation is one of internal heterogeneity 
within the field (Silva and Teixeira 2009; Safarzyńska and Van den Bergh 2010). It is 
also one of external heterogeneity: there are complex relationships to both sub-fields 
of economics and to other social sciences. This is before even considering the complex 
relationships to biology. One might be tempted to see these complexities as a sign of 
disciplinary immaturity. As late as 2008, it was cutting edge methodology to ask ‘what 
is unique about evolutionary economics?’ (Witt 2008) and the debate continues (Al-
drich et al. 2008; Levit et al. 2011). However, it has been over 30 years since the self-
identified foundational publication (Nelson and Winter 1982). In that time, evolution-
ary economics has been a productive and growing concern, even without moving 
towards a more conventional disciplinary structure. Given these problems, how can 

____________________________________________________________________ 
3 Even path dependence, the commitment with the most obvious positive content, is to some extent a 

reaction to standard mainstream assumptions.  A standard equilibrium approach assumes that the 
equilibrium settled on is independent of the path taken to equilibrium.  Path dependence is just as-
serting the opposite assumption, that evolutionary path has an effect on outcomes.   

4 Or, for that matter, the core theory, mechanisms, etc. 
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one make sense of the complex structure of conflicting claims in the discipline evolu-
tionary economics? Is it or could it become a discipline in the standard philosophical 
sense? That is, could it ever become a discipline in the sense of a set of generally 
accepted theories and methods applied to a shared domain? 
 One approach to understanding the complexity of evolutionary economics is to 
examine the role of epistemic virtues in the discipline more carefully. Even given the 
focus of Nelson and Winter on empirical matters, one can already see in their approach 
that a turn towards greater ‘realisticness’ was at most a limited move. The imitation-
innovation models which Nelson and Winter presented remained rather abstract, and 
intentionally so. There is a tension in their approach which tries to balance the de-
mands of the empirical critique and maintenance of a coherent theoretical core. This 
can roughly be read out in the division between what they term formal and apprecia-
tive theorizing. Formal theorizing focuses primarily on non-empirical criteria (e.g. 
generality, conceptual simplicity, coherence with existing models) while appreciative 
theorizing aims to balance empirical and non-empirical criteria. This tension has led 
to two different directions to take up the Nelson and Winter tradition. 
 One approach has been to follow the line of appreciative theorizing. This has led 
to the so-called ‘history friendly modelling’ approach (Malerba et al. 1999; Malerba 
and Orsenigo 2002). Here, the goal is to fit the overall evolutionary theory together 
with detailed case histories. For example, the courses of the microprocessor and phar-
maceutical industries have been studied. This approach has been criticized by some 
for a) failing to deliver a coherent core set of models and b) relying on empirical in-
terpretations which are themselves disputable (Windrum et al. 2007).  
 The other approach has been more focused on ‘core mechanisms’. Windrum et al. 
(2007) claim that evolutionary economics should ignore the accidental historical de-
tails of what actually happened and focus on the core mechanisms. They frame this 
via a metaphor: instead of modelling the falling of leaves from a tree, one ought in-
stead to model the phenomena of falling in general. This tendency is also reflected in 
repeated calls to focus on creation of a ‘comparable paradigm’ to mainstream eco-
nomics (e.g. Dopfer and Potts 2008). These attempts have not been without criticism. 
To the core of the matter, it is not clear whether these approaches inherit any of the 
realisticness motivation of Nelson and Winter’s approach. 
 In this interpretation, the complexity of evolutionary economics is at least partially 
due to a dispute over epistemic virtues. Within evolutionary economics there is a dis-
pute about the new focus on empirical virtues, in contrast to the mainstream focus on 
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explanatory power and generality. From one perspective, there is a desire for a con-
vergence on a more traditional disciplinary structure.5 The opposing perspective is 
that such a convergence would compromise the core competitive advantage of evolu-
tionary economics (i.e. being less committed to strong theories and thus more attentive 
to empirical matters). One way of reading this debate is as different answers to the 
question of whether evolutionary economics ought to have core models in the same 
way as the mainstream.  
 Then there are two issues at stake, both of which are related to the idea of the target 
virtues of evolutionary economics. The first is over issues of realisticness. Is it true 
that those approaches in evolutionary economics which aim for greater realisticness 
have succeeded? The second set of issues is about the contrast and possible conflict 
between virtues. If there are indeed multiple virtues at play, what does that mean for 
the structure of the discipline?  

1.2. Realism, realisticness, and modelling virtues 

The argument about the existence of methodological heterogeneity will not be sur-
prising to evolutionary economists. There are well known internal disagreements 
about the process and function of modelling within evolutionary economics. Given 
that part of the split from the mainstream was on the role of formalism in economics, 
this is not surprising. What is surprising is that the kinds of debates which methodol-
ogists are engaged in happen to be hot topics in philosophy of science. What kind of 
virtues should models pursue? How do they relate to theory and empirics? Is there one 
answer to these questions for all models or should we view models as a variegated set 
of tools, each with different ends? From a general philosophy of science perspective 
evolutionary economics raises interesting questions about model transfer, analogy, 
generalization, the use of computer simulations, and the norms of model construction 
and evaluation.  
 These issues present an area where philosophy of economics can provide some 
clarification, specifically around virtues in economic modelling and economic expla-
nation. Modelling and modelling assumptions have been raised as a major source of 
differentiation by evolutionary economics. It has also been the site where the existence 
of tensions is most explicit. Consider and Fagiolo’s (2007) defence of the use of Agent 
____________________________________________________________________ 

5 For some, this is due to a desire to compete directly with mainstream economics.  The idea seems to be 
that a lack of a disciplinary core is symptomatic of disciplinary immaturity and thus a disadvantage 
in the competition of ideas. 
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Based Modelling in evolutionary economics. This is motivated by “an increasing dis-
satisfaction with how ‘mainstream’ theorists model ‘micro-macro’ relationships” (p. 
2) and a dissent to the idea that “the elegant and formal framework of linear analysis 
offered by neoclassical economics” (p. 2) is the way forward for economics. The turn 
to simulation models is intended to give the flexibility to the modelling constraints, 
which is in turn premised on overcoming the most unrealistic assumptions of ‘linear 
analysis’.  
 Virtues are one way into the debate about economic modelling and explanation. 
Through the related concepts of values, virtues, and biases there has been increasing 
interest in how differences in background assumptions by scientists can lead to indi-
vidually defensible but rather divergent outcomes. While values and biases focus on 
social and cognitive preferences respectively, virtues are about epistemic preferences. 
A virtue expresses a preference for some goal which has ceteris paribus epistemic 
support. While values or biases may refer to issues which are negative or neutral, 
virtues start with an initial platform of positive normative value. So, the candidate 
virtues which are discussed have at least an argument for their positive epistemic sta-
tus. A list of virtues sounds like an open list of a perfect model: empirical adequacy, 
generality, simplicity, analytical rigour, precision, accuracy, realisticness, and predic-
tive power. This ideal list is disrupted by the possibility of conflict between virtues. 
For example, the characterization of evolutionary economics as having two streams 
can be read out as a dispute about virtues. Specifically, it can be read as the dispute 
between two virtues which are prominent in the philosophy of economics: generality 
and realisticness. 
 Consider first the virtue of realisticness. The issue of realisticness of assumptions 
in one of the longest running debates in the philosophy of economics (e.g. the long 
running debates about Friedman’s famous 1953 methodological piece; Sugden’s 
2001, 2009 anti-realistic notion of credible worlds; Mäki’s 1992 distinction between 
realism and realisticness). There have been some attempts to develop non-instrumen-
talist visions of economics, most notably Mäki (1992, 2009b) and Hausman (1992). 
Of particular interest is Mäki, given his interest in the relationship between realism 
and realisticness. The main project of Mäki has been to argue that economics can be 
interpreted as a realist project. In this view, the existence of unrealistic assumptions 
is not an issue for the realist as long as core mechanisms described by models are true. 
 Such an approach would tend to diffuse the kind of rhetorical strategy which evo-
lutionary economics has often employed. If the focus is on realism, then objections 
about realisticness of assumptions are less pressing. This is where this dissertation 
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diverges from that literature. It asks whether realisticness can be evaluated relative to 
particular modelling approaches. Specifically, it targets issues around model valida-
tion, where one would expect to see support for claims of realisticness if they are to 
be found anywhere.  
 If it is accepted that realisticness is indeed a feasible virtue (e.g. that it is a ceteris 
paribus epistemic good which is practicable as a regulative ideal), then the focus shifts 
to consideration of other virtues. One of the primary virtues here is generality, which 
is a well accepted background virtue. For example, generality plays a prominent role 
in accounts of explanatory power (Kitcher 1961). It is also well suited to characterize 
the core mechanisms stream of evolutionary economics (recall the call of Windrum et 
al. 2007 to model processes in general rather than accidental details or particular his-
torical events). When multiple virtues are in play, a dilemma could emerge. Different 
virtues may suggest different methodological choices. The question becomes: if each 
is underpinned by solid epistemic reasoning, then how can such a conflict persist? We 
must either accept that one of the virtues was not in fact a virtue, preserving compat-
ibility or that virtues are genuine but are in fact incompatible.  
 This points to a gap in the literature which this study can address. There is discus-
sion of particular virtues and of why they are individually justified. But there is less 
of a focus on the interaction between virtues and the implications of interaction for 
disciplinary structure.  

1.3. Research questions and outcomes 

The problem of the disciplinary identity of evolutionary economics will be addressed 
via two specific claims about modelling. These claims are instances of the general 
tension outlined in the previous section.  
 One set of claims is about realisticness. There is a commitment to the idea that 
‘evolutionary models are more realistic than mainstream models’.6 Realisticness is 
addressed both by a change in the approach and the status of empirical research. This 
is supplemented by a change in modelling tools which support this endeavour. This 
implies that a) increased realisticness is possible and b) that it has in fact been 
achieved. 

____________________________________________________________________ 
6 An alternative formulation, discussed in greater detail in Chapter 2, is that they have ‘more realistic 

microfoundations’. 
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 The other set of claims are about model generality. Generality plays a central role 
in economic methodology. Reflecting this tradition, evolutionary economists with tra-
ditional economic backgrounds seem to put especially high value on generality. This 
can at least partially be explained by the traditional view of economics as a policy-
based science. In order to be useful in designing institutions, there is a need for gen-
erally applicable theories and models. However, as noted in the historical 
reconstruction, this sort of focus seems to diverge from the movement which values 
realisticness. The question then is whether the separation of these two camps is mostly 
a matter of attention (where a concerted effort could bridge the gap) or a matter of 
conflicting requirements (where there cannot be direct reconciliation). 

1.3.1. Outcomes for evolutionary economics 

Beyond the inherent interest in understanding their field, one of the main outputs for 
evolutionary economists is a set of arguments about why the empirical critique needs 
saving and how one might save it. I have argued that the empirical critique (of e.g. 
Nelson and Winter) is one of the main motivations of the evolutionary approach. 
Though rhetorically very successful, the empirical critique runs into a tension between 
a critical and a positive methodological role. To maintain a strong motivation, a strong 
critique of the empirical failings is required. As a critical enterprise, there is little con-
straint on how strong the standard is. If, however, one turns to a more positive 
enterprise, there is a risk that the high standards required for critiques will become a 
liability for generating alternatives. How does the empirical critique proceed in such 
a way that it does not make all possible alternatives fail as well?  
 The standard sort of answer might be to formulate the critique along the lines of a 
Goldilocks principle: not too weak (to provide strong motivation) but not too strong 
(to avoid setting impossible standards). This solution is based on the premise that the 
conflict between virtues needs to be resolved into a single set of methodological 
guidelines which is appropriate to all models. It suggests that both the generality-fo-
cused and the realisticness-focused approaches are wrong. That is, it suggests a 
collapsing of the internal heterogeneity of evolutionary economics. An alternative to 
a Goldilocks principle is to shift the focus of the critique. Rather than requiring that 
all models be answerable to strong empirical evaluation, one could ask for at least 
some models to meet the strong standard and for there to be some grounding of less 
realistic models in those that meet the strong standard. This sort of strategy would 
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require: a) an account of how evolutionary models might be more realistic, b) exam-
ples of models that are in fact realistic, and c) an account of how these models relate 
to other models. The approach here is to follow the latter course.  

1.3.2. Outcomes for philosophy of economics 

The case of evolutionary economics also offers some interesting insights to philoso-
phy of economics. The most obvious is as a focus on the complexity of economics 
itself. Sometimes the questions addressed in philosophy of economics take economics 
to be a unified whole. For example, in debates about realism (e.g. Maki 2009b) the 
question is phrased in the form: is economics compatible with realism? An examina-
tion of differences between, for example, evolutionary and mainstream economics 
suggests that a different answer might be possible for different sub-disciplines of eco-
nomics. In considering the internal heterogeneity of evolutionary economics, this 
might even filter down to the issue of assigning different answers to approaches within 
sub-disciplines. 
 This analysis also explains why critiques of mainstream approaches in economics 
are often levelled in ways which miss the point. Objections are often raised at the level 
of specific issues of content (e.g. of particular rationality assumptions). These will fail 
to be convincing if there is an underlying difference in the virtues pursued. Focusing 
on issues of content might be seen as an implicit acceptance of the mainstream terms 
of debate. Approaches developed relative to more empirical virtues will put them-
selves at an immediate disadvantage by accepting such terms of debate; if the 
mainstream approach aims for generality, then alternatives which put less emphasis 
on generality will not be able to compete. This analysis would also be applicable to 
the relationship between economics and neighbouring social sciences. 
 Finally, this research brings up important ontological questions about economics, 
especially in Part II with regards to heterogeneity. Though this topic is recognized in 
philosophy of economics, the analysis presented here suggests that it should be more 
central than it previously has been. For example, if one wants to follow Mäki’s ap-
proach to saving realism in the context of economics, then there are substantive 
ontological assumptions at play. Mäki’s solution assumes that the economic world is 
a rather homogenous place with pervasive underlying economic mechanisms. Issues 
of ontology are an inevitable consequence of trying to evaluate the empirical perfor-
mance of economic models in a non-instrumentalist context. 
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1.4. Summary of Part I 

 
The first two chapters of the project deal with issues of validation; that is, of the pro-
cess by which the relationship between models and their targets is evaluated. In the 
context of the project, the goal of these chapters is to evaluate the plausibility of the 
claim that evolutionary economics can create more realistic models. The first chapter 
in this section examines the issue of validation directly in the context of new computer 
simulation practices of evolutionary economics. After treating validation directly, the 
second chapter moves on to evaluate a particular validation methodology in evolu-
tionary economics: the recourse to stylized facts. 

1.4.1. Summary of Chapter 2 

This chapter argues that emerging computer simulation methods are an obvious site 
to look for claims about increased realisticness in evolutionary economics. In partic-
ular, it examines the claim that evolutionary economics can take advantage of the 
realistic modelling technique of Agent-Based Models (ABMs). These are examined 
in particular relative to the process of validation. In the language of ABMs, validation 
is the procedure via which the relationship between a model and its target is evaluated. 
If there are to be positive claims about the empirical status of ABMs, then these claims 
should be supported by validation procedures.  
 Since ABM is an emerging technique, there is still substantive disagreement about 
the details of the method. The chapter provides a minimal definition of ABMs: they 
are computer simulations composed of a) a population P of software agents A1...An 
and b) an environment E in which these agents exist and interact. There are many 
further possible features of ABMs but the core is the exploration of the emergent out-
comes of the interaction of a set of agents with each other and their environment. The 
unique feature of ABMs, relative to other types of models, is that the basic ABM 
methodology is content-free: there are no formal or content assumptions built-in to 
this class of models. This is contrasted with mathematical constructs like the use of 
differential equations, which are used in economics to explore the maximization or 
minimization of some quantity. Therefore, merely knowing that a model is an ABM 
does not even begin to hint at its content. This is a positive development for the pos-
sibility of realistic models, as there is good reason to suppose the flexibility of ABMs 



The Divergent Evolution of Evolutionary Economics 

 12 

mean that they are less constrained by a priori theoretical or formal constraints than 
traditional models. 
 The most important element of the chapter is a critique of the gap between the 
stated goal of adding realisticness to models and the types of validation procedures 
available. The procedure which is currently most used is output validation. This is a 
kind of instrumentalist procedure which aims to match the output of a model to a 
historical data set. This does not address the realisticness motivation of ABMs. An 
alternative is available: structural validation. This procedure aims to evaluate if the 
model is a true description of how the target system actually operates. However, this 
suffers from some conceptual problems: there is a lack of a clear definition of what 
structure is or how to compare model and target structures. I argue that the real prob-
lem of this approach is that it is not open to gradation or partiality; it does not provide 
the resources for partial validation or comparative validation of models. 
 The main positive contribution of the chapter is to develop the idea of replacing 
structural validation with mechanism validation. An initial appeal of this is, I argue, 
that ABMs are by definition mechanisms (i.e. they satisfy the formal requirements of 
the most prominent definition of mechanisms). Furthermore, since mechanisms are 
well-defined, it is clear what kinds of elements we might want to validation between 
models and targets (in particular: entities, activities, and organization). This also pro-
vides the beginnings of an approach which can be useful in partial or comparative 
validation attempts and in clarifying how realisticness of particular models might be 
increased. The main intent of this approach is not to claim that wholly novel practices 
are required in evolutionary economics; in fact, some existing procedures are mapped 
onto this definition. Rather, the claim is that the clarification of what is being done 
will reduce conceptual ambiguity and allow more systematic attempts at mechanism 
validation. 

1.4.2. Summary of Chapter 3 

The theme of validation continues in Chapter 3. This chapter deals with a concept 
often cited in the context of validation of evolutionary models: stylized facts. The idea 
of stylized facts is that they represent accepted empirical trends, even if these trends 
are not correct in all of their details. Stylized facts come into the process of evaluation 
as a way to do what Chapter 2 would call partial validation. One view of validation in 
evolutionary economics is that one ought to consider models more validated if they 
can reproduce more stylized facts. There is a ‘strict view’ that claims stylized facts 
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relate only to explananda, are based on statistical and cross-system evidence, are ad-
ditive, and can be used in empirical model evaluation. In order to evaluate the 
appropriateness of the strict view, a clearer account of stylized facts is required. 
 Though stylized facts have become popular within evolutionary economics, they 
come from an earlier attempt to perform partial validation of economic models. They 
were developed by Kaldor (1961) in an attempt to bring a greater emphasis on evi-
dence to arguments over growth theory. The important insight was that stylized facts 
were a way of engaging the complexity of the economic world via statements about 
the world which were at one remove from empirical research. In my analysis, stylized 
facts are conceptualized as mediators between models and the empirical world. This 
implies a different sort of mediation from that proposed by Morgan and Morrison 
(1999), who claim models are mediators between theories and the real world. Stylized 
facts have empirical content via their connection to evidence but are more stable and 
regular than the target they are connected to.  
 The mediator account is used to develop a permissive account of stylized facts. It 
is argued that there exists much legitimate diversity in the term ‘stylized fact’, such 
as the part of the model targeted (explanans vs. explanandum) and degree of partiality 
of correspondence. In terms of the part of the model targeted, the key question is 
whether stylized facts are built into the structure of a model (explanans) or only com-
pared to the outputs of a model. This largely mirrors the arguments in the previous 
chapter about output vs. mechanism validation. There seems to be no reason to restrict 
stylized facts to one of these usages. The issue of degree of stylization relates to pre-
vious discussions of degree of partiality of validation. It expands this concept to a two 
part process: first, the degree of match between target and stylized fact and second, 
the degree of match between stylized fact and model. Degree of stylization refers to 
the first of these stages. The important point to emphasize here is that degree of styli-
zation determines how strong empirical evaluation can be. Simply saying one has 
replicated or incorporated a stylized fact does not tell much about the strength of that 
validation process. When one discusses stylized facts in connection to validation, the 
question of ‘how stylized?’ should be paramount. 
 The use of stylized facts in model evaluation points to the downside of stylization: 
decreased ability to support strong claims about particular targets. It is unsurprising 
that stylization has this effect: that is what it was designed to accomplish. Further, the 
gains in generality allow us to say something empirical at a highly general level. In 
the final analysis, the role of stylized facts in model-based explanation depends on the 
view taken of the relative importance of generality and empirical adequacy.  
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1.5. Summary of Part II 

The next two chapters then analyze the tension between being concrete and general in 
the context of economics. While the first part of the project focused on what it means 
for models to track particular targets, the second part broadens the frame to consider 
issues of generality. The push for generality is a parallel trend to the push for realis-
ticness in evolutionary economics. This connects to ongoing philosophical debates 
about how different modelling virtues relate to each other. Both chapters address is-
sues of pluralism: the first argues that pluralism is appropriate to economic contexts, 
while the second explores the importance of continued interaction within pluralist dis-
ciplines.   

1.5.1. Summary of Chapter 4 

Chapter 4 examines the justifiability of the traditional dominance of generality in eco-
nomics. In particular, it asks under what conditions a focus on generality is compatible 
with a focus on empirical virtues such as empirical fidelity.7 This question is important 
in the broader context of the project, as it will greatly clarify the expected development 
of evolutionary economics. If there are reasons to suppose the virtues touted by the 
two streams of evolutionary economics are compatible, then one might expect an 
eventual merging of the streams. In this case, the difference between them is merely 
a matter of which virtue is given the most attention. The alternative proposition – that 
the virtues are not compatible in particular modelling practices – is much more dis-
ruptive. This result would imply that the streams could not be expected to merge and 
that a complicated disciplinary structure is a permanent feature of evolutionary eco-
nomics. 
 The chapter advances a conditional argument about the relationship between vir-
tues. It argues that under certain conditions, virtues will be independent and under 
other conditions, pursuit of one virtue will interfere with the pursuit of another. To 
establish this condition, recent work in the philosophy of biology on modelling trade-
offs is applied to economics.  In the literature on trade-offs between modelling virtues, 
it has been argued that the key condition for trade-offs is the degree of ontological 

____________________________________________________________________ 
7 There is a shift in terminology here from realisticness to empirical fidelity.  This is due to the terminol-

ogy of the trade-offs literature.  Realisticness should be interpreted as one specific way of interpreting 
empirical fidelity.  Thus everything which is said about empirical fidelity should apply equally to 
realisticness.   
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heterogeneity of the target of modelling. Relatively homogeneous domains will allow 
for models which accommodate both generality and empirical fidelity. On the other 
hand, a heterogeneous domain will require sacrifices in one of the virtues: models 
must either reduce their scope or accept a loss of empirical fidelity.  
 In terms of consequences, it is argued that trade-offs imply virtue pluralism. Where 
there are trade-offs, one should expect a variety of models at different levels of gen-
erality. Models which share a particular weighting of target virtues may well be 
compared but generalized comparisons between models which disagree on virtues 
will not be possible. One will expect an irreducible plurality of models at different 
levels of generality and empirical fidelity. In short, there is no general answer to the 
question of whether it is better for a model to be more general  
 To apply this reasoning to economic systems, the open question is then to what 
degree they are heterogeneous. While there is wide-spread agreement in the case of 
biology, the case of economics is more complicated. There are those who assert a 
significant degree of heterogeneity but also those who still hope to discover pervasive 
mechanisms underlying the apparent diversity. This situation can be characterized as 
a disagreement over ontology. The immediate conclusion from this is that one should 
not take generality as a normative standard (a justified and non-arbitrary requirement 
of economic models). This is because doing so is a gamble on ontology; it is a gamble 
on the eventual discovery of the homogeneous underpinnings of economic systems. 
Instead, a principle of tolerance should hold, according to which different levels of 
generality and empirical fidelity are accepted.  
 Finally, there is an implication of specific interest to evolutionary economics. The 
evolutionary tradition is often at pains to emphasize the heterogeneity of economic 
systems. This is important because it provides an answer to the hinge condition of 
trade-offs. If heterogeneity is accepted, then a much stronger conclusion is available: 
taking generality as a normative standard is then not a gamble but a clear mistake. In 
the context of the overall project, this result suggests that generality and realisticness 
are difficult virtues to combine.  

1.5.2. Summary of Chapter 5 

Chapter 5 takes up some of the normative implications of the results of Chapter 4: if 
virtue pluralism is implied for evolutionary economics, then how should the streams 
of evolutionary economics interact with each other? The case of evolutionary eco-
nomics is seen as an instance of a much broader problem of the normative status of 
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different approaches under pluralism. Pluralism is widely recognized to disrupt tradi-
tional views of the organization of science. One of the main tenets which is 
undermined by pluralism is the idea of unity of science. This is the idea that different 
sciences sit in a hierarchical relationship and that less fundamental sciences should be 
subject to more fundamental sciences. Unity of science is no longer as widely accepted 
as it once was, due mainly to a perception of its descriptive failings: sciences do not 
seem to be structured as the unity account suggests. This chapter suggests that its 
demise leaves a gap in the normative account of the organization of science. In func-
tional terms, unity of science specified what interactions between sciences should look 
like. If unity of science is jettisoned without replacement then a gap opens up in the 
normative account of the structure of interactions between domains of science.  
 This chapter argues that while it has been traditional to consider the problem in 
terms of unity, it might be recast as a problem of isolation. The key move is to see 
unity as an ideal of interactions between scientific domains. With this idea in place, 
then one might also define an opposite ideal of a total lack of interactions between 
scientific domains: this is the state of isolation. Changing the perspective from unity 
to isolation allows reconsideration of the normative value of interactions between sci-
entific domains. Rather than asking what is given up by moving away from ideal unity, 
the question is instead posed as what problems for the organization of science are 
posed by ideal isolation. In this context, the problem of isolation can be defined as 
follows: when a state of isolation holds, the collaborative structure of science is 
eroded. In the worst case, pluralism collapses into a plurality of solitudes. The im-
portant consequence of this is that there are risks to giving up on interactions between 
domains. This not only opens up a normative issue but also a problem for scientific 
practice. 
 To demonstrate the problems for scientific practice, an example of the relationship 
between evolutionary economics and evolutionary game theory is taken up based on 
the work of Hodgson and Huang (2012). It is argued that this represents a real case 
where there seems to be isolation between approaches which is a problem for practice: 
there is a lack of interactions between related domains which share similar targets. 
 This argument is developed further to suggest that alternatives are available which 
imply less strict – and thus more practicable – interaction mechanisms. These options 
include consistency, building of common models, and inter-field theories. This list is 
not exhaustive but merely demonstrates the commitments to different approaches on 
a unity-isolation continuum. It is argued that moving down this continuum towards 
isolation implies a cost in terms of interaction mechanisms but a benefit in terms of 
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covering an increasing number of cases. The principle developed is that in the case of 
any given science, one ought to promote as much interaction as is possible. There are 
reasons to suppose that more interaction is better but also to be circumspect on 
whether a high degree of interaction is possible in particular cases.  
 In terms of the evolutionary economics-evolutionary game theory case, this anal-
ysis clarifies the situation. If the degree of heterogeneity faced is significant, even the 
weakened accounts of interaction may not be weak enough. Strong interaction is then 
desirable but impossible due to the nature of the system under study. The fate of Hodg-
son and Huang’s argument is linked to an implicit premise of significant ontological 
heterogeneity. This sort of argument could also be extended to look at the internal 
dynamics of the two streams of evolutionary economics. If significant ontological het-
erogeneity is also assumed in this case, then increasingly weak and local forms of 
interactions should also be expected. 
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Part I - Realisticness and validation 

The first Part of this dissertation focuses on the role that realisticness plays in evolu-
tionary economics. This entails first getting a grasp on what it means for one model 
to be more realistic than another. It also raises questions of evaluation: how do we 
make the judgment that one model is more realistic than another? If answers to these 
questions exist, then they should become apparent where issues of model evaluation 
are discussed. The process of empirical evaluation of models is commonly referred to 
as validation. The topic of the first part is then the relationship between realisticness 
and validation. 
 The first chapter engages this issue directly. Using discussions around Agent-
Based Models (ABMs), it asks whether realisticness is a well developed part of em-
pirical evaluation. The starting point for the analysis is a contradiction: while those 
building and evaluating ABMs have the sense that realisticness matters, they do not 
have well developed validation procedures which are sensitive to realisticness. I will 
argue that there is a conceptual gap which prevents going beyond a vague intuition 
that realisticness is important. A particularly thorny issue is how to cope with the 
dissonance between a commitment to the importance of realisticness and the fact that 
no model is perfectly realistic. The goal of this chapter is then to provide conceptual 
improvements to allow more sophisticated ways of discussing the realisticness of parts 
of ABMs.  
 The second chapter deals with another proposal for validating models in evolu-
tionary economics. This is via the use of so-called ‘stylized facts’. A detailed account 
of stylized facts is developed to explain how they mediate empirical data and models. 
The idea of mediation allows for an evaluation of the role of stylized facts in valida-
tion. Though the account developed is permissive, in the sense that it allows for much 
variety in stylized facts, it emphasizes that all stylized facts are not born equal. In fact, 
the account of stylization developed implies an inverse relationship between degree 
of stylization and validation potential.  
 Both chapters develop the idea that we need not despair of realisticness because 
of the impossibility of ideal realisticness. There are still relevant judgments to be made 
about the degree of realisticness and the realisticness of different parts of a given 
model. Partial and relative judgments of realisticness are difficult but possible. The 
conclusion supports the view that it is possible for one model to be more realistic than 
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another. Though it does not go into the details of evaluating particular models, it does 
support the prima facie plausibility of the claim that approaches with a greater focus 
on empirical matters – e.g. evolutionary economics – will be able to make less partial 
realisticness claims than those with less empirical focus.  
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2 Realisticness, mechanism validation, and 

the motivation of agent-based models in 

economics8 

--Unreality of premises is not a virtue in scientific theory; it is a necessary evil - a 
concession to the finite computing capacity of the scientist and made tolerable by the 
principle of continuity of approximation. Herbert Simon, 1963 

2.1. Chapter abstract 

Agent-based modelling is a computer simulation method that has been increasingly 
utilized in economics. It has been motivated in economics on the basis of its ability to 
support more realistic representations. This chapter argues that the best place to eval-
uate these claims is in processes of validation, where models are compared to their 
targets. Conceptual issues are identified which prevent current validation procedures 
from supporting the realisticness motivation. The current dominant view of ABM 
evaluation, output validation, does not support realisticness claims. Available alterna-
tive views, in particular structural validation, have failed to yield practicable 
validation procedures. Mechanism validation is developed as a viable alternative 
which supports partial and relative claims. ABMs are argued to be generic mecha-
nisms by definition, making the mechanism validation concept particularly apt. 
Normative aspects of realisticness are also discussed, especially as they relate to Us-
kali Mäki’s defence of unrealistic modelling assumptions. The desirability of 
realisticness-sensitive model evaluation is defended. 

2.2. Chapter introduction 

The status and impact of simulation has recently been of increasing interest to philos-
ophers of science. Much of this debate has focussed on whether simulation raises 
substantial new philosophical issues (cf. Frigg and Reiss 2009 vs. Humphreys 2009). 

____________________________________________________________________ 
8 Earlier versions of this chapter were presented at Dimetic Maastricht (2010), the NFWT Graduate Con-

ference (Ghent, 2010), and Epistemology of Modeling and Simulation Conference (Pittsburgh, 
2011). 
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This chapter addresses a different question. Rather than starting from differences in 
philosophical questions it asks if simulations give different answers to traditional 
questions. Namely, can simulations be more realistic in their assumptions than more 
traditional analytical models?  
 The specific interest here is the methodological debates around a particular kind 
of computer simulation: agent-based models (ABMs). In the last two decades, ABMs 
have been increasing in popularity in many fields of the social and natural sciences. 
In economics, the technique has become especially prominent in the subfields of ‘evo-
lutionary’, ‘neo-Schumpeterian’, and ‘agent-based computational’ economics where 
several methodological explorations exist (Judd and Tesfatsion 2006, esp. Dawid 
2006; Pyka and Fagiolo 2007; Safarzynska and van den Bergh 2010). In the context 
of economics, the motivation offered by ABM proponents has been that it facilitates 
building more realistic models. Despite the importance of realisticness to the motiva-
tion of ABMs, it will be argued that current methodological discussions have largely 
failed to substantiate this motivation.  
  Realisticness can take on many meanings, as Mäki (1992, 1998b) has pointed out. 
I take all forms of realisticness as sharing two properties: a) realisticness is a property 
of epistemic constructs (in this case, ABMs) and their constituent parts; b) realistic-
ness is evaluated by the correspondence between an epistemic construct and a target.9 
The most common form of correspondence is truth (veristic realisticness, in Mäki’s 
terms) and that shall be the meaning of realisticness in what follows. Thus claims 
about the degrees of realisticness of ABMs should be interpreted as claims about de-
grees of truth. 
  Realisticness claims regarding ABMs have largely been framed in negative terms, 
e.g., by contrasting the clearly unrealistic assumptions of traditional approaches. For 
example, the replacement of assumptions of a homogeneous representative agent and 
perfect rationality with heterogeneous agents and bounded rationality, respectively. 
(Pyka and Fagiolo 2007; Squazzoni 2010) While these negative arguments may pro-
vide weak support to the motivation, a positive link between models and targets is 
required to give strong support. Such a link would be expected to be found in discus-
sions of model evaluation. In the practitioner literature, the process of model 
evaluation is captured by the term ‘empirical validation’ (or just ‘validation’) which 
is defined as any process by which models are compared with target systems or phe-
nomena.  
____________________________________________________________________ 

9 This definition excludes some of Mäki’s forms of realisticness (e.g. practical usefulness). 
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 Dominant validation practices in economics, both of ABMs and other models, em-
body strong instrumentalist sentiments. They only take into account correspondences 
between a model’s output and some limited time series datasets that concern observ-
able behaviour of a target system. This is termed output validation and it will be shown 
to be insensitive by construction to realisticness considerations. This presents a prob-
lem for the realisticness motivation of ABMs: if model evaluation excludes 
realisticness considerations then a realisticness advantage cannot be positively 
demonstrated. Alternatives to output validation, such as contrasts between ‘white-
box’ and ‘black-box’ models, are too metaphorical to be useful. Perhaps the most 
well-developed alternative, structural validation, requires that ABMs should not only 
produce the same output as their target systems, but should also produce it in the same 
way. Structural validation includes realisticness considerations, but suffers from prac-
ticability issues. If taken strictly, it gives realisticness considerations too much 
evaluative bite, structurally invalidating all models that include any idealizations (i.e., 
all models). If taken loosely, it fails to provide clear guidance about how to specify or 
test the degree of realisticness. So the challenge is to develop concepts which save the 
realisticness motivation while being open to gradation. 
 The main contribution of this chapter is to suggest a way forward for a practicable 
realisticness-sensitive approach to validating ABMs. It suggests that introducing a 
concept of mechanism validation, building on accounts of mechanistic explanation 
(Machamer et al. 2000; Craver 2006). It will be argued that this approach substantiates 
the intuitions that underlie the search for an alternative to output validation, while 
providing greater conceptual clarity than current definitions of structural validation. 
The critical claim is that mechanism validation is able to make sense of the localized 
and partial judgments. Though the focus of the discussion is on the use of ABMs in 
economics, this might provide useful guidance to considerations of ABMs more gen-
erally. 
 The remainder of the chapter is structured as follows: the relationship between the 
properties of ABMs and their potential for realisticness is examined in Section 2. A 
critical account of structural validation is used to derive three desiderata for improve-
ment in Section 3. Section 4 develops the concept of mechanism validation and argues 
that it makes progress in satisfying the three desiderata. The developed concept of 
mechanism validation is then put to use in Section 5 to argue that it can help clarify 
debates about the desirability of realisticness, which has been the subject of long run-
ning debate in philosophy of economics. Finally, Section 6 concludes. 
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2.3. ABMs and realisticness 

One obstacle to evaluating the relationship between ABMs and realisticness is disa-
greement about the distinctive characteristics of ABMs. In particular, there is a lack 
of agreement on which characteristics are essential or unique to ABMs and which are 
attractive but optional. Separating the minimal definition of ABMs from their moti-
vation will allow both a clearer idea of what ABMs are and what their connection is 
to realisticness. 
 A minimal definition is a developed here following Gilbert (2008, 2).10 An ABM 
minimally includes:  
 

1. A population P of software agents A1...An 
2. An environment E in which these agents exist and interact11 

  
Defining “agent” is non-trivial in itself. Here, an agent is taken to be an individuated 
entity which has some autonomy or independent powers of action. In practice this 
implies that a) it is encapsulated from its environment, by having internal states and 
behaviours; and b) has some interaction algorithms that refer to the environment 
and/or other agents. 
 Situating agents in an environment E minimally involves giving them a unique 
position in it, requiring that E has a discrete or continuous structure (e.g., that of a 
borderless two-dimensional grid). The explicit division of space implies that locations 
in E have individuated state-variables. Agents may interact with E either passively, 
by receiving information; or actively, by taking actions which change the state of E. 
Interactions between agents involve exchange of information, possibly mediated by 
E. 
 ABMs are historical or temporal. They proceed through a series of stages, where 
the effects of agents executing their interaction rules comprise the input of the next 
stage. The process is repeated until some predefined stopping conditions are 

____________________________________________________________________ 
10 Other definitions can be found in Epstein 2006 and Squazzoni 2010. 
11 Some authors also include an ‘interaction structure’ which facilitates direct communication between 

agents as a requirement.  
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reached.12 This temporality is sometimes regarded as distinctive of ABMs, but argu-
ably applies to simulations generally (a view supported by Hartmann 1996; Parker 
2009; but disputed by Lehtinen & Kuorikoski 2007).13  
 Another characteristic of ABMs is less easily captured, but more distinctive. 
ABMs are often said to be ‘bottom-up’ in opposition to traditional ‘top-down’ mod-
elling approaches.14 They are said to represent ‘distributed causality’, in being locally 
dependent, complex (in the sense of multi-causal), and open-ended. A related charac-
teristic is that ABMs facilitate generative explanations, where generative explanation 
is the demonstration of “how a population of cognitively plausible agents, interacting 
under plausible rules, could actually arrive at the pattern on time scales of interest” 
(Epstein 2006, 50-51). This characteristic appeals to the need for representing indi-
vidual- or population-level causal powers and processes. 
 This last characteristic already reveals what I will argue is the primary motivation 
for engaging in agent-based modelling: the potential for incorporating more realistic 
assumptions than in other modelling approaches. Many of the features ascribed to 
ABMs (beyond the minimal characterization) in fact specify such assumptions – 
which are therefore not inherent to the modelling technique, but to its motivation. 
Examples in economic contexts include agent heterogeneity, learning, direct interac-
tions, and bounded rationality. With respect to agent heterogeneity, to elaborate on 
one example, it is argued that a) empirical agent characteristics are often diverse and 
b) this has explanatory import. Hence, ABM’s ability to incorporate heterogeneity 
assumptions increases realisticness.15  

____________________________________________________________________ 
12 In principle, ABMs can be infinite computer programs if they lack stopping conditions or the defined 

stopping conditions are not reachable. In practice, simulations are usually terminated after some ar-
bitrary period of time and/or on some stability conditions. 

13 Because it is by definition a simulation methodology, some practitioners prefer “agent-based simula-
tion” to “agent-based modelling”. For convenience, as well as reflecting common practitioner usage, 
these terms are taken to be synonymous here. This is done without any commitment to the differences 
between models and simulations generally. 

14 That ABMs are not top-down is descriptively accurate in the asymmetry of agent and aggregate behav-
iour (thus agent-behaviour is not merely a microcosm of aggregate behaviour). There are greater 
issues in interpreting bottom-up as strictly describing the flow of causality. Through the environment 
or some very powerful agent, elements of top-down control could be introduced while still being 
compatible with the definition given. 

15 It is also relevant to note that realisticness claims are almost always made with qualifiers: more realistic, 
rather realistic, more realistic than neo-classical models, etc.  
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 Many practitioners of agent-based modelling subscribe to this motivation in some 
form, although they might avoid using the term ‘realisticness’. Some call for plausible 
behavioural rules (Epstein 2006), others for descriptive accuracy (Pyka and Fagiolo 
2007), or ‘empirically sound’ micro-foundations (Fagiolo, Birchenhall, & Windrum 
2007), or ontological correspondence (Squazzoni 2010). A more implicit, but com-
mon way to phrase the realisticness motivation is by claiming that ABMs allow 
“flexibility” of modelling assumptions, allowing the exploration of “more complex 
causal structures” (e.g., Safarzynska and van den Bergh 2010; Dawid 2006; Pyka and 
Fagiolo 2007). For example, in economics, they allow modelling without a representa-
tive agent (Kirman 2011, 1992);16 or modelling the co-evolution of supply and 
demand (Safarzynska and van den Bergh 2010), both of which are difficult if not im-
possible in other approaches. In general, flexibility is often characterised negatively, 
in terms of a much diminished role of model-driven constraints, and in contrast with 
traditional approaches. In utility maximization models, for instance, all behaviour 
must be cast as individual maximizing decisions; in classical game theoretic models, 
all behaviour must be cast as bipartite strategic interaction. ABMs imply no such de-
terminate behavioural assumptions, although they are not without constraints: they 
still require, for instance, well-defined and finite interaction algorithms. Rather, flex-
ibility of ABMs could be seen as greater freedom to define constraints: if ABMs imply 
weaker model-driven constraints then modelling assumptions can be driven to a 
greater extent by empirical, theoretical, and/or pragmatic constraints. This makes 
clear, however, that simply saying one has developed an ABM tells very little about 
which constraints were in fact utilized to reach a computable product. Moreover, the 
flexibility motivation presupposes that incorporating complex, interactional features 
in one’s model is not just possible but desirable. It does not say why one would want 
to change assumptions and explore ‘more complex causal structures’, including het-
erogeneity, spatial location, communication, etc., in the first place. Increased 
realisticness provides the underlying motivation: ABMs, unlike traditional models, 
are capable of representing some of the complexities of real social systems, and of 
avoiding some of their least realistic assumptions. This is not to say that ABMs aim 
for realisticness in all instances. Artificial society ABMs simulate abstract targets with 

____________________________________________________________________ 
16 Similarly it allows movement away from equilibrium as a coordinating assumption. The ability of sim-

ulations to represent non-equilibrium dynamics was a key argument for evolutionary economists to 
move to simulation (cf. Nelson and Winter 1982).  
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highly simplified dynamics; for example, the Sugarscape ABM which studies eco-
nomic development (see Grüne-Yanoff 2009 for an analysis of this use of ABMs). 
However, there is at least a subset of ABMs in which realisticness is a motivating 
factor and where realisticness claims most clearly differentiate ABMs from traditional 
models. 

2.4.  Validation of ABMs 

If it is accepted that the appeal to realisticness is central to the motivation of at least 
one class of ABMs, then it stands to reason that these ABMs would connect to empir-
ical targets differently. However, this shift is not clearly evident in empirical 
validation practices. The dominant approach to empirical evaluation remains output-
oriented and insensitive to realisticness considerations. While a relatively well-devel-
oped alternative exists, namely structural validation, it has little traction in practice. I 
will argue that this lack of traction is symptomatic of the difficulty of parsing structure 
in localized and partial terms. The situation is, in short, that there is no way in which 
advocates of agent-based modelling can substantiate their intuition that their efforts 
result in better models than those of their more traditional colleagues. 
 Central to practitioner’s efforts to specify procedures and criteria for evaluating 
models is the notion of validation. Empirical validation (henceforth: validation) refers 
to any process by which a model is compared with the empirical target system or 
phenomenon which it allegedly represents.17 While there may be many different pur-
poses in such comparisons, the interest here is in realisticness-sensitive evaluations. 
As such, the analysis here is limited to such purposes (e.g. explanation) and not to 
other possible purposes (e.g. control or policy analysis), as the latter stand in a more 
complex relationship to realisticness.18 

____________________________________________________________________ 
17 Empirical validation is sometimes also referred to as external validation, in the sense that it can only be 

evaluated based on information external to the model (i.e. information about the target system). Da-
vid (2009) has pointed out that the terms validation and verification have very different meanings in 
the philosophy of science and the practice of modelling. Traditional usage in philosophy relates ver-
ification to the problem of truth of models and validation to internal consistency and a lack of known 
or detectable flaws. Because this investigation is interested in clarifying practitioner debates, the prac-
titioner terminology is adopted. 

18 There are ongoing debates about the relationship between purpose and validation in general. Are mod-
els validated in a general sense or are they only validated relative to particular purposes (see Galán 
et al. 2009 for a purpose-based definition)? My position is that purposes are important in determining 
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 One place where validation of economic ABMs is discussed elaborately and ex-
plicitly is a special issue of Computational Economics on “Empirical Validation in 
Agent-based Models” (Fagiolo, Birchenhall, & Windrum 2007). Two definitions of 
validation are offered. The first is validation as an assessment of “the extent to which 
the model’s outputs approximate reality.” Included in the issue, there is a review of 
various conflicting ways to implement this assessment (e.g., indirect calibration), 
along with an overview of specific difficulties and open issues in comparing the output 
of ABMs to datasets regarding empirical systems (Fagiolo, Moneta, & Windrum 
2007). A second definition of validation is: an assessment of “how ‘realistic’ the set 
of model assumptions are”. No review of implementations of this way of assessing 
models is included, let alone a comparison of the merits and difficulties of specific 
validation methods, there is only a single paper in which the model assumptions re-
garding agents and their environment are guided in part by “structural configuration” 
with the target system (Sun and Tesfatsion 2007). Fagiolo, Birchenhall, and Windrum 
(2007), in their introduction, formulate this approach in terms as validating an ABM 
at the “input” level. As an alternative, considerations of “inputs” only serve to char-
acterize the practice negatively in opposition to earlier discussions of output 
validation. Moreover, it is unclear how it implements realisticness considerations at 
all, since it is unclear what to regard as the “input” of a target system. Thus, rather 
than providing even an outline of a method, the alternative to output validation is little 
more than an exhortation to consider, identify, and label non-output factors. The ap-
peal to structural configuration is discussed in more detail later. For now, it suffices 
to notice that the papers in the special issue exhibit a common pattern for discussions 
of validity of ABMs: there are clear methodological discussions and applied examples 
of output validation, but references to other methods are sparse, unclear and mostly 
offer only negative characterizations.19 
 The shortcomings of output-validation methods are appreciated to some degree, 
but inadequately addressed. This may be partly a result of misdiagnosis. Fagiolo, 
Moneta, and Windrum (2007) introduce, as a general problem for modelling ap-
proaches, the issue of underdetermination by empirical data. Underdetermination 
____________________________________________________________________ 
the appropriate nature and degree of validation in particular cases, but that the nature and degree of 
validation can be meaningfully discussed outside of purposes.  Purposes set the normative bar for 
instances of validation, but validation itself can be discussed relative to epistemic ideals without re-
course to purposes.  However, for the purposes of this chapter, the purposive approach can be 
accommodated by restricting consideration to realisticness-sensitive purposes. 

19 All such methods may be, with tongue in cheek, called ‘everything-else validation’. 
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implies that the same empirical output might be reproduced with a variety of conflict-
ing modelling assumptions. This is a very familiar problem in the philosophy of 
science, but it might be imagined to have special relevance for ABMs: since their 
assumptions are so flexible, there is ample opportunity to implement a variety of as-
sumptions and construct different, mutually incompatible ABMs of the same target. 
However, without taking the realisticness motivation into account, it is difficult to see 
how this is different from the standard underdetermination problem. Flexibility of as-
sumptions has the same effect as considering different varieties of theory-driven 
models; it only highlights the difficulties that theory-driven models avoid via a priori 
theoretical constraints. The deeper problem is evident when realisticness comes into 
play. Even if an ABM were constructed and validated relative to a detailed data set 
(i.e. even if underdetermination were overcome), it might still misrepresent the real-
world processes in the target.20 The problem is not underdetermination but a lack of 
realisticness-sensitive testing. Demonstrations that ABMs misrepresent real-world 
processes (despite making successful predictions) have a more serious impact than 
they do on theory-driven modelling techniques – even if the problem of underdeter-
mination by empirical data affects all modelling techniques. 
 An example of how an output validated model can misrepresent is provided by 
Troitzsch (2004). The case of interest was the changes in the gender distribution across 
schools in a region of Germany between 1950 and 1990. From examination of the 
empirical data, the pattern emerges of two initially distinct school types dominated by 
male and female teachers respectively giving way to schools of mixed teacher gender 
over a timeframe of approximately 20 years. Consider a model which replicates this 
pattern using some very simple assumptions.21 The outputs of this model are com-
pared with the empirical data in Figure 1. From a visual inspection, the simple model 
replicated the pattern quite effectively, so it stands to reason that some or all tests of 
output validity would be positive. 
 

____________________________________________________________________ 
20 To be fair, Fagiolo et al. recognize the difficulties of representation in their ‘Future Research’ section. 

However, they continue to frame it in terms of the underdetermination problem. 
21 A) Overall replacement probability is equal between genders (German law); B) Men stay in their jobs 

twice as long as women (empirical observation); C) Women entering the population are assigned via 
a function which biases towards gender parity (theoretical assumption) 
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Figure 1: Proportions of teacher by gender in 150 secondary schools in Rhine-
land-Palatinate from 1950 to 1990; left: empirical data, right: simulation data; 
axis labels: left-right (x): percentage of female teachers, into the page (z): time, 
height (y): proportion of schools in percentage-female teachers X in year Z 
(Source: Troitzsch 2004, Figure 2) 

However, when examining the actual process of teacher gender desegregation through 
historical methods, the process was found to be largely driven by a merging of schools, 
which was in turn driven by economic factors.22 Even though the model is output 
validated, its output is generated in a very different way from the target system. In 
particular, in the model, schools could not merge, so it is not possible to address this 
merely through parameter changes.23 For forecasting purposes, the model may still 
have its uses, but its explanatory value, as well as its usefulness for policy purposes, 
is negligible. However, only in an evaluative process which considers realisticness, 
the divergence between generative processes may be held against the model. Hence, 
the case presents a test of validation methods rather than only a test of this particular 
model. 
 This example also shows pursuing realisticness relies on having epistemic access 
to elements of the process in question. It is by having reliable knowledge about ele-
ments of the model structure that the evaluative process can proceed. While some 
accounts of reliable inference rely on establishing the reliability of extrapolation (e.g. 
Steel 2008), realisticness sensitive approaches aim for direct corroboration. This is 
both a source of limitation – because it limits application to cases where epistemic 

____________________________________________________________________ 
22 As the percentage of girls in grammar school increased, small towns in the region under study faced 

increasing costs to support separate schools for boys and girls. The individual schools initially had 
highly skewed gender distributions in the opposite directions which averaged each other out when 
merged. 

23 This contradicts a common way of talking about validation as restricting the plausible parameter space. 
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access is available – and a source of strength – because avoiding extrapolation avoids 
the uncertainties in establishing the reliability of extrapolation.  
 One alternative to output validation from the wider model validation literature – 
which echoes Sun and Tesfatsion’s appeal to structural configurations - is structural 
validation. Zeigler’s (1976) classic definition, cited by Troitzsch (2004) in discussing 
the teacher case, requires of a structurally validated model that it “not only reproduces 
the observed system behaviour, but truly reflects the way in which the real system 
operates to produce this behaviour.” An alternative, epistemic definition is: “compar-
ison of interactions and behaviour rules against the existing knowledge about the 
system being modelled” with the aim of “understanding the underlying pro-
cesses/mechanism” (Yucel and van Daalen 2009)24 
 These definitions clearly go beyond output validation to include realisticness con-
siderations. However, they offer quite shallow tests of actual models, especially 
compared to output-validation methods. The latter offer an array of tests ranging in 
severity from a qualitative comparison of graphs to more sophisticated statistical 
measures. It may be disputed to what extent these different procedures succeed in 
specifying ‘similarity’ of output - and thus in measuring accurately what they were 
designed for – but it is at least clear what they do and what they should do.25 By 
contrast, structural validation offers little guidance. Consider the ‘unrealistic’ model 
in the teacher case again. The ontic version will claim that the problem with the model 
is that it did not truly reflect the target system; the epistemic version that it did not 
reflect the available knowledge about the target. Since evaluation requires comparison 
to some concrete knowledge, only the epistemic version can be used as a basis for a 
validation method. Even it, however, says at best that the model at hand is unrealistic 
(i.e., at odds with our best knowledge) and at worst that it is a model (since models 
are, almost by definition, at odds with some of our knowledge regarding the target 
system). Thus, structural validation either just repeats the ideal of realisticness or puts 
an absurdly high, impracticable standard on models – inviting reductio ad absurdum 

____________________________________________________________________ 
24 There are several options to fill out the dichotomy with output validation but most alternatives are 

conceptually weak. For example, Heath et al. (2009) propose a rather nebulous conceptual validation: 
comparing model assumptions to ‘system theory and assumptions’. This seems to move the problem 
of external validity to theory rather than solving it. 

25 Evaluating stochastic models, as reviewed by Fagiolo, Moneta, & Windrum (2007), requires compar-
ing target output to an ensemble of outputs. This complicates the process of comparison, but not its 
conceptual basis. 
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arguments, in the style of Friedman (1953), about the need to represent the colour of 
the teachers’ hair in the model. 
 One reason why this dilemma arises for structural comparisons is that the concept 
of structure is unclear. Definitions of structural validity are silent on this issue,26 and 
applications abound in vague assertions about comparing models to ‘important as-
pects of the actual system’, ‘the way in which the real system operates’ etc. – leaving 
unspecified which aspects are important, or which characterize the way of operation 
(and how one knows this without modelling the system). They provide, moreover, no 
assistance in comparing different models when each model represents some aspects 
or ways of operation of the target, but no model captures all. It does not even, strictly 
speaking, offer a reason for preferring an ABM that includes school mergers to one 
that does not, since the former is bound to exclude other aspects of the system from 
consideration, or to misrepresent how school mergers exactly affect the schooling sys-
tem (e.g., by ignoring the possibility of lay-offs). 
 In sum, the conceptual problem for structural validation in its current form is that 
strong interpretations lead to negative evaluations of all imperfect models and weak 
interpretations are equally indiscriminately positive. It offers no support for claims 
concerning increased realisticness or decreased unrealisticness – which are indeed 
hard to substantiate, but provide the motivation for constructing ABMs. The concep-
tual problem is that something like structure is needed but one in which middle-way 
interpretations are available. From these critical remarks, three desiderata can be de-
rived for an improved validation method that suitably incorporates realisticness 
claims. 
 The first desideratum is that the method should be based on one or more central 
notions that make sufficiently clear in which respect or respects model and target sys-
tem should correspond. ‘Output’ satisfies this desideratum, since it focuses the 
validation method on correspondences with empirical behaviour; ‘structure’ does not. 
 Second, the validation method should incorporate the realisticness motivation, 
both in its critical or negative aspect: it should facilitate testing for counterfactual as-
sumptions of the model, which violate our knowledge of the system or the way the 
system works, and result in negative evaluations of such a model; and in its positive 
aspect, of facilitating positive evaluations of models that reflect our knowledge of the 
system – in particular of models that correctly represent the distributed causality and 
generation of target systems and phenomena. Since output validation methods fail to 
____________________________________________________________________ 

26 This manifests terminologically in a lack of agreement to call the process structural validation. 
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satisfy this desideratum, it captures that something ‘more’ or ‘different’ than output 
validation is desired. 
 Finally, the validation methods should facilitate comparative evaluations and par-
tial validity claims concerning models. It should help to specify the kinds of questions 
to ask to determine the relative validity claims of competing models or to indicate 
respects in which a model improves on another (or on an earlier version of itself). As 
argued above, existing ontic and epistemic formulations of structural validation do not 
satisfy this desideratum. 
 There are at least two ways forward to address these desiderata. On the one hand, 
one might want to provide an improved account of structure which assists in meeting 
the first and third desiderata. The alternative is to substitute a related concept for struc-
ture which, like structural validation, meets the second desideratum and has potential 
to address the other two. While success with either approach would be equally wel-
come, the approach here is the latter. The substitution route offers the opportunity to 
benefit from a substantial area of analysis in philosophy of science, namely mecha-
nisms. 

2.5. Mechanism validity 

Mechanisms have two sets of properties which make them desirable in the context of 
validation. First, they already have traction as a way of speaking about both models 
and targets.  Second, they are explicitly interested in breaking down causal processes 
into component parts. This section will argue that the focus that mechanisms place on 
the details of causal processes open up the opportunity to specify partial and compar-
ative tests of correspondence. 
 Mechanisms are familiar to both ABM practitioners and philosophers of econom-
ics. Among ABM practitioners, the term mechanism is used to describe how the model 
proceeds from initial to final conditions. Philosophers of economics have considered 
the relationship between mechanisms in the model and in the target (e.g. the Credible 
Worlds debate: Sugden 2009; Mäki 2009a). Mechanisms are commonly used in dis-
cussing ABMs in the sense of Epstein’s (2006) use of generative mechanisms, in the 
sense of demonstrating how a certain plausible model setups lead to certain plausible 
output patterns. More closely connected to the issue of ABM validation, Fagiolo, 
Moneta, and Windrum (2007) characterize empirical validation by referring to a 
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“causal mechanism” that is assumed to have generated the data.27 These discussions 
hint at the perceived need, or usefulness, of comparing the mechanisms in ABMs and 
in target systems directly, i.e., not via their output. 
 Despite these references to mechanisms, no clear conception of them has been 
offered in the validation literature. A clear and useful definition is, however, provided 
in the mechanistic account of explanations proposed by Machamer, Darden, and 
Craver (2000) and Craver (2006). This “MDC account” was developed primarily for 
neuro- and molecular biology, and has seen broad application in the philosophy of 
other special sciences. For example, it is discussed as one conception of mechanisms 
in sociology (Hedström 2005; Hedström and Ylikoski 2010). Its central idea is that 
explanations describe how phenomena and system behaviours result from the opera-
tion of mechanisms. Mechanisms are, in turn, defined as: 

entities and activities organized such that they are productive of regular changes 
from start or set-up conditions to finish or termination conditions. (Machamer 
et al. 2000, 3) 

Here, activities are the causal or process elements of mechanisms. Entities are those 
things which are engaged in activities, and which make them possible with a subset 
of their properties. Mechanisms are spatio-temporally located, by the entities and ac-
tivities that constitute them, and by the start and finish conditions. As an example, 
MDC discuss chemical transmission at synapses, which proceeds in several stages 
(start to finish) and involves the cell membrane, microtubules etc. (entities), engaged 
in transport, diffusion etc. (activities). 
 Explanations consist of showing how a phenomenon or behaviour results from the 
operation of a mechanism. More specifically it shows how a set of initial conditions 
is transformed, through spatially organized entities and activities, to reach some final 
conditions. This transformation must be regular and productive. By regular, it is meant 
that it is repeatable: it must yield the same results from the same initial conditions. By 
productive, it is meant that its behaviour is endogenously defined: the activities of the 

____________________________________________________________________ 
27 This does not lead to a use of mechanistic concepts because the mechanism is “black-boxed” as the 

“real-world data generation process” by assuming that there is no access to the mechanism except 
through outputs; output validation is then defined as the comparison of the output of this process 
(empirical data) and that of the “model data-generation process”. 
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mechanism are sufficient to move in a continuous manner from initial to final condi-
tions. Thus far, the definition is more precise than, but largely consistent with, 
Epstein’s definition of generative mechanisms. 
 The ‘how’ in the explanation or mechanism description may be subjected to tests 
of various strengths. How-possibly descriptions are just “loosely constrained mecha-
nism conjectures” (Craver 2006, 361); they are not supported by any evidence as to 
the existence or properties of the entities, activities, and organizational features 
(EAOs) that constitute the mechanism. At the other extreme are how-actually descrip-
tions, which refer to EAOs that indeed constitute the mechanism in target systems that 
are causally responsible for the explanandum.28 There are many gradations between 
these extremes which are partially consistent with empirical constraints. Moreover, 
the term ‘how-possibly’ is ambiguous. One interpretation is the logical sense of pos-
sibility; how-possibly explanations in this sense may specify entities and activities 
which contradict empirical knowledge. Another sense of possibility is relative to 
background knowledge; how-possibly explanations in this sense must be both logi-
cally possible and consistent with EAOs accepted in a particular community. The 
latter sense seems to be quite close to Sugden’s (2000, 2009) concept of credibility. 
An alternative division is between productive and unproductive how-possibly models, 
where the former are consistent with some portion of empirical evidence and offer 
opportunities for incremental improvement.  
 The MDC definition of mechanisms has been used here due to its common cur-
rency and its clarity in showing the connections between model and target 
mechanisms. There are other definitions of mechanisms which might be viable alter-
natives. Kuorikoski (2009) has rightly pointed out the difference between 
Componential Causal System (CSS) and Abstract Forms of Interaction (AFI) defini-
tions of mechanisms. The former appeals to explicit notions of localization and 
decomposition, while the latter implies separation from particular empirical contexts 
by simplification and abstraction. I take the MDC definition to fall into the CSS cate-
gory. It does seem that regardless of the specific definition used, CSS definitions will 
support stronger validation procedures. By virtue of being local and concrete, more 
secure epistemological judgements can be made about correspondences between the 

____________________________________________________________________ 
28 This distinction between potential and actual explanation is also used in Dawid (2006) in discussing 

ABMs. 
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model and the target. While there is no conceptual block to using more abstract con-
ceptions of mechanisms, the strength of the validation procedures associated with said 
conceptions will be weakened.29 
 Before discussing the relationship between mechanisms and validation, it is im-
portant to emphasize the strong parallels between the definitions given of mechanisms 
and ABMs. In fact, it can be argued that ABMs are just generic mechanisms. This 
requires some terminological care. In philosophy of economics, models are often said 
to consist of mechanisms; mechanisms connect initial and final conditions (e.g. Sug-
den 2009). Fagiolo, Moneta, and Windrum (2007) follow this usage in characterizing 
both models and target systems in terms of data-generating processes or mechanisms. 
Craver’s (2006) extensive discussion of the relationship between mechanisms and 
models employs a different terminology. He differentiates between phenomenal mod-
els, which merely replicate numerical results, and mechanistic models, which 
characterize the mechanisms responsible for the phenomenon.30 An example of this 
is the difference between the Ptolemaic model and Newtonian models of the solar 
system. In terms of predictions, both models may be on a par, but the gravitational 
model is preferable because it also explains. In Craver’s terminology, the model de-
scribes the mechanism that operates in the target system. 
 The contrast between the terminology of the MDC account, including Craver’s 
extension of it, and the terminology used in the validation discussion can be explained 
by the ambiguity of the referent of ‘mechanistic’ in ‘mechanistic model’ (cf. Mat-
thewson and Calcott 2011). In one sense ‘mechanistic’ refers to model mechanisms, 
the mechanisms that constitute models; in the other sense to target mechanisms, those 
that operate in the target system. Models may be called ‘mechanistic’ in the broad 
sense of merely meeting the definition of mechanisms without representational 
claims, and in a narrower sense of comprising a representation of one or more mech-
anisms that operate in a target system. The broad sense is very permissive and does 
not say anything about representational quality. Then even very unrealistic models - 
say implementing assumptions of the Ptolemaic model or the most overtly unrealistic 

____________________________________________________________________ 
29 I thank an anonymous referee for pointing out the distinction between CSS and AFI.  Furthermore, I 

do not deny the referee’s claim that some ABMs, such as those exploring Schelling’s racial segrega-
tion models, seem to be more in an AFI tradition.  My point is not that CSS definitions describe the 
role of all ABMs, merely that the validation potential is stronger for those which do. 

30 Promisingly for the proposed two part division of validation, the standards of evaluation of phenomenal 
models match up very well with what has been called output validation. 
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neoclassical model – may be mechanistic in the broad sense. In the narrow sense, these 
models cannot be called mechanistic, since they do not support representational inter-
pretations. 
 This distinction can then be related to the elements of the minimal definition of 
ABMs (see Section 2). Here, agents are entities, whose activities are specified by their 
interaction rules and organized in an environment (which might also specify addi-
tional entities). Moreover, ABMs produce their results regularly, since they are 
composed of repeatable algorithms; and productively, since these algorithms endoge-
nously move the model from initial to final conditions. Thus, an ABM is by definition 
a mechanism in the MDC sense and a mechanistic model in the narrow sense if its 
mechanism is taken to represent that of a target system.31 If it is assumed that there 
are economic mechanisms in place to be described, then ABMs are by definition sus-
ceptible describing said mechanisms. It is prima facie clear which elements of an 
ABM are relevant to judging correspondence between model and target.32 Thus, using 
mechanism comparison as a guiding line for model evaluation satisfies the first desid-
eratum. 
 It is now possible to define mechanism validation in such a way that the other two 
desiderata are satisfied. First, the ideal of mechanism validation is defined, which cap-
tures the negative aspect of the realisticness motivation. As a basis for this discussion, 
consider these definitions: 

Output validation is the process of evaluating the phenomenal correspondence 
of a model to output data derived from a target system. It involves the compar-
ison (perhaps statistical) of a ‘historical’ trace (or sets thereof) from the target 
system with a model output trace (or sets thereof). It does not make any direct 
judgements about possible similarities between the mechanisms of the model 
and target. It has the pragmatic advantage of being judged on the basis of a test 
(or set thereof) which is static and requires no mechanistic knowledge. 

Mechanism validation is the process of testing the mechanistic correspondence 
of a model to some target system. It involves judging whether the activities, 

____________________________________________________________________ 
31 In this, they resemble mechanical models such as Maxwell’s vortex-fluid model of the aether (dis-

cussed at length in Nersessian 2002) or the Phillips machine. 
32 I thank the anonymous referee for helping to clarify this point.  The thing which is prima facie clear is 

judgments of correspondence not of explanatory relevance.  Judging relevance may require other 
procedures such as robustness analysis (see Kuorikoski & Lehtinen 2009). 
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entities, and organization of the model correspond to those of the target system. 
It has the epistemic virtue of providing possible explanations.33 

As formulated here, mechanism validation sets a deliberately high, even idealistic, 
standard for evaluating models. It can be interpreted either ontologically or epistemi-
cally. On either interpretation, counterfactual assumptions regarding EAOs in the 
model lead to a negative evaluation – which aligns ideal-mechanism validation with 
(strong) structural validation. Ontologically, the referent for judging completeness and 
avoidance of counterfactuals is the target system. Epistemically, the referent is current 
knowledge about the target system. It indicates that models should be evaluated pos-
itively in case they include all that is currently known about mechanisms (i.e., EAOs) 
in the target system. This satisfies the positive aspect of the realisticness desideratum. 
 At first glance, the notion defined above might seem equivalent to Craver’s (2006) 
ideal completeness of a mechanistic model. Like it, it emphasizes that, mechanisti-
cally speaking, a model is ideal if it completely and correctly represents a mechanism 
in the target system. However, Craver includes an appeal to relevance34 that undercuts 
the usefulness of his notion as a clear and unambiguous ideal. To be sure, raising the 
bar to include all mechanistic knowledge concerning the target system would make a 
method based on ideal mechanistic validation impracticable. This reflects a desire to 
take the desiderata in turn, limiting the initial definition of mechanism validation to a 
clear statement of the ideal.  
 With respect to the first two desiderata alone, mechanism validation already 
proves superior to both output validation (since it incorporates realisticness consider-
ations) and structural validation (in its clarity of conception). Still, the definition given 
above is more useful as a regulative ideal than as a feasible standard. Even if it were 
possible to meet, models that live up to this ideal would be extremely large and com-
plex. They would exceed human abilities of control and understanding. Thus, another 
concept is needed that, while in line with the definition above, supports a more prac-
ticable validation method. Developing a method that would, in quantitative precision, 
be on a par with the various output-validation tests of ABMs (Fagiolo, Moneta, & 

____________________________________________________________________ 
33 In light of mechanism validation the concept validating ‘inputs’ seems even more confused. MDC 

avoid using the terms inputs and outputs in describing mechanisms because they do not have a natural 
mechanistic interpretation; they are phenomenal terms that refer to variables not mechanistic terms 
that refer to EAOs.  

34 “Such models include all of the entities, properties, activities, and organizational features that are rele-
vant to every aspect of the phenomenon to be explained.” (Craver 2006, 360). 
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Windrum 2007), is clearly beyond the scope of this chapter. Rather, a concept is in-
troduced that might be central in practicable mechanism-validation methods; several 
qualitative evaluative questions are derived from this concept; and it is considered 
which principles would be required to integrate the answers to these questions. 
 The mechanistic approach offers an intuitive way of specifying weaker validity 
tests, while retaining continuity with the mechanism validation concept given above, 
through the following concept: 

Partial mechanism validation is the process of testing to what extent a model 
corresponds mechanistically to some target system. A model that includes more 
(of our knowledge) of the EAOs in a target system than another, without in-
cluding more counterfactual EAOs, may be said to be “less-partially 
mechanism validated”. 

This concept facilitates positive evaluation of models that capture some, but not all, 
(current knowledge about) EAOs in the target system. Here, the epistemic formulation 
offers the more directly applicable criterion for testing models, but also a directive for 
improving the test – namely by gathering additional mechanistic knowledge about the 
target system. The epistemic interpretation also emphasizes that mechanism plausi-
bility judgements are knowledge-dependent: what at one point is considered a 
plausible mechanism may be considered rather implausible upon the availability of 
additional empirical studies. Even more strongly, if there are principled restrictions 
on the knowledge base, a model may be strong epistemically speaking but still very 
partial ontologically speaking.  
 A useful variety of partial mechanism validation can be based on the concept of 
mechanism schema, introduced by MDC.35 This is intended to capture both the in-
completeness of and the similarities between mechanism descriptions. Taking a 
mechanism schema to be “an abstract mechanism description that can be specified 
with descriptions of component entities and activities, and their organization”36, an 
evaluative concept can be specified: 

____________________________________________________________________ 
35 Craver (2006) introduces the very similar notion of mechanism sketch. 
36 This omits the epistemic component of the characterization in Machamer et al. (2000, Section 5.3). 

This section contains an informative discussion regarding the appropriate level(s) of abstraction for 
mechanism schemata, an issue that is left aside here. 
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An ABM may be called “schematically mechanism validated” if and only if 
there is a mechanism schema that fits both its mechanism and that of the target 
system. 

This evaluative concept makes explicit one way in which an ABM may fail to repre-
sent a target system completely, while still “getting it partly right” – namely by 
corresponding to the mechanism of the target system that is, in part, ‘black-boxed’. 
The German teacher case provides an example. Imagine an ABM that incorporates 
mergers of school: it contains entities (schools) and activities (mergers) that corre-
spond to those in the target system and that are relevant to the gender distribution of 
teachers in schools. Suppose that there is not any effort to check in detail if the mergers 
come about in the same way in the ABM as in the target. In that case, it is not ideally, 
but schematically mechanism validated. If the ABM did not incorporate mergers then 
there would be a schema mismatch between the model and the target; the merger-less 
ABM would not even be schematically mechanism validated. Schematic mechanism 
validation is about having the right kinds of EAOs in play, even if they are potentially 
misspecified in their details. As the example makes clear, an ABM can be schemati-
cally mechanism validated in some respects, but not in others. Alternatively, ABMs 
can be partly mechanism validated but still fail to be schematically mechanism vali-
dated (consider the case of a merger-less ABM which was partially validated 
regarding teacher school choice). It is also clear that schematic validation is at most 
provisional to more detailed evaluation, which may in fact reject the notion that the 
schema in fact fits the target system. 
 Another distinction which may be helpful to add relates to the intended boundaries 
of the target system (scope of the model). We may want to treat differently the as-
sumptions of the model within its scope and closure assumptions at its boundaries. 
The latter is what Mäki (1998b) refers to as partiality, but the difference is more 
clearly shown by his distinction between ‘the whole truth’ and ‘nothing but the truth’. 
Any particular choice of target system boundaries will exclude telling ‘the whole 
truth’ but within the scope of the model we may ask for ‘nothing but the truth’. So 
mechanism validation may be partial in two different senses: core partiality (within 
scope unrealisticness) and closure partiality (boundary induced unrealisticness).37 Of 

____________________________________________________________________ 
37 To be terminologically clear: Mäki takes partiality (violating the whole truth) to be opposed to veristic 

unrealisticness (violating nothing but the truth); my terminology gives partiality a much broader 
meaning (closely related to degree of veristic unrealisticness) and captures the “whole truth”-“noth-
ing but the truth” distinction in identification of where the partiality falls relative to a target. 
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course, any drawing of boundaries is fraught with questions of separability, of whether 
the boundaries arbitrarily separate processes that are causally linked in the target. 
While closure partiality calls for further research at the boundaries, it at least does not 
interfere with the within scope explanation.  
 Inquiring into the partial mechanism validation of an ABM may proceed, in the 
absence of a reliable test, by posing a number of evaluative questions.38  
 

• Is the ABM, in at least some respects, schematically mechanism vali-
dated? 

• Do some of the entities and activities of the target mechanism have 
counterparts in the ABM mechanism? (cf. Phan and Varenne 2010) / Do 
some of the entities and activities of the ABM mechanism lack counter-
parts in the target mechanism? 

• Do the spatial and temporal organization of the ABM entities and activ-
ities correspond to those of the target entities and activities?39  

• Are the divergences from correspondence instances of core or closure 
partiality?  

 
This outline of partial mechanism validation raises many questions. First, on what 
basis does doing well/better on these tests link to the motivation for ideal mechanism 
validation? Stated differently, does the argument for realisticness work in a piece-wise 
manner? The second question relates to the multidimensionality of evaluation process. 
To what extent can one come to statements in the form ‘ABM1 is more realistic than 
ABM2’ from this multidimensional evaluation? A third question is raised by consid-
ering what can be said in a normative sense about required absolute level of 
realisticness. A final question is on the difficulties in practice of interpreting the 
knowledge-base as it is used here.  
 Regarding the first question, in order to preserve the intuitions behind ideal mech-
anism validation there is a need of a principle to connect increasing mechanism 
validity with increasing confidence in the ABM’s inferences. This sentiment can be 
related to many authors but is well captured by Herbert Simon (1963). He claimed 

____________________________________________________________________ 
38 These questions are partly based on Craver’s (2006, Section 6) evaluation of mechanistic explanations. 
39 This is relevant to the debate in ABM about the use of abstract spatial environments vs. the use of GPS 

assisted mapping. 
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that unrealisticness (unreality of premises, in his terms) was a necessary evil, made 
tolerable by what he called the principle of continuity of approximation. This can be 
paraphrased in the terms used here as: if the EAOs of the ABM approximate those of 
the target, then the inferences drawn from the ABM will be approximately correct.40 
Or, in relative terms: the better the EAOs of the ABM approximate those of the target, 
the more correct the inferences drawn from the ABM. This principle is compatible 
with greater credence for the more realistic. It also provides a counter argument 
against the slippery slope argument often used against realisticness-based approaches: 
even if certain levels of realisticness are inaccessible, for either pragmatic or princi-
pled reasons, there is still a strong reason to prefer the most realistic accessible level. 
The principle motivates progressively more realistic models (progressiveness) but 
does not discount models below the most realistic accessible level as devoid of use-
fulness in target system inference. The idea of progressiveness also connects to the 
idea of ongoing development of mechanistically validated ABMs. A general strategy 
might be to identify what are hypothesized to be core EAOs (through substantial pre-
modelling empirical effort) then to iteratively refine the ABM by including related 
EAOs.  
 This leads to the second question, regarding the ability to collapse multidimen-
sional evaluations into simple conclusions regarding two alternative ABMs. There are 
clearly some cases where one ABM is unambiguously more realistic than another: for 
example comparing an ‘armchair’ theoretical model to an empirical model; or com-
paring versions of a model where the changes have clearly improved realisticness. 
These cases are easy because, on any aggregation method, if A > B on all criterion 
then A > B overall. It is much less obvious how to weight or trade-off between the 
criteria. It is, for instance, intuitively clear that an ABM cannot ‘compensate’ short-
comings in representing some activities (e.g., mergers of schools) by specifying 
exactly and correctly the properties of all entities that are engaged in another activity 
(e.g., hair colour of teachers).41 These more complex cases require further analysis; 
however even at this stage it is possible to make claims about the specific areas of 

____________________________________________________________________ 
40 The original being: “if the conditions of the real world approximate sufficiently well the assumptions 

of an ideal type, the derivations of these assumptions will be approximately correct” (Simon 1963, 
230) 

41 Several similar difficult evaluations are immediately clear: how to evaluate ABMs which are realistic 
regarding different activities; how to evaluate unrealistically small scale models with realistic EAOs 
vs. realistically scaled models with unrealistic EAOs; etc. 
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relative success and failure in mechanistic representation. This may be the basis of a 
critical pluralism, pending possible improved models. 
 The third problem is the normative question of how strong the validity tests need 
to be in an absolute sense. With very low standards, the questions may not discrimi-
nate between different ABMs. It is, however, extremely difficult to prescribe a set 
threshold for considering an ABM to be ‘realistic’. First there are problems in that the 
principle of continuity of approximation does not say anything about the shape of the 
‘approximation function’. That is, it is not clear that adding more detail will lead to a 
linear progression towards reliable inference. A second problem is the possible trade-
offs of realisticness with other epistemic criterion (e.g. simplicity, generality, peda-
gogical power). These considerations may be so important for this evaluation that no 
general analysis is to be expected. Yet the concepts of partial and schematic mecha-
nism validation at least make clear in which terms any such evaluation may be put. 
These issues may again go to critical pluralism.  
 Finally, in terms of applying this method, questions will obviously arise regarding 
the knowledge-base. This has been treated here as a single, consistent entity which 
neglects several practical problems. For example, there are questions about the rela-
tive reliability of different evidential sources and about what to do when evidence 
conflicts. Furthermore, it should be expected that model evaluation will not only use 
knowledge passively but also engender the acquisition of new knowledge. Mechanism 
validation not only raises questions about what current knowledge says about current 
model(s) but also about the kind of additional knowledge that would assist in such 
evaluations. 

2.5.1. Application: Constructing an electricity-market ABM 

Whatever the intuitive appeal of this way of speaking about ABMs, practicability is 
an essential factor which has only been addressed abstractly. Can this approach really 
avoid the ambiguities of structural validation? If the approach can be connected to 
existing practice, this would go a long way in answering questions of practicability. It 
is helpful in this regard to note that this account of mechanism validation has its ori-
gins in attempts to describe existing practices which lack clear methodological 
interpretation. Thus, it is my contention that informal processes of partial mechanism 
validation already exist by another name or, more accurately, by no consistent name 
at all.  
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 An example which stands out in informal partial validity testing is the Sun and 
Tesfatsion (2007) ABM of particular American electricity markets (henceforth, the 
ST model). Recall that the ST model was mentioned in Section 3 as being guided by 
the structural configuration of its target. Here, substantial empirical effort was under-
taken not merely oriented towards the goal of reproducing observed price curves but 
in explaining the operation of an actual market (with a specific interest in collusive 
behaviour). If we are to take this seriously as informal partial mechanism validation, 
we should expect several characteristics in the ABM development process, for exam-
ple: substantial pre-modelling empirical effort, an initial core set of EAOs, iterative 
refinement, and self-awareness of specific sites of shortcomings.  
 The self-description of the development of the ST model fits reasonably well with 
this characterization. At the generic level, there is an explicit commitment to an iter-
ative modelling approach. At a more specific level, the ST model applies a 
multipronged approach of separately validating the auction architecture (from institu-
tional rules), the physical technology (from technical experts), and trader behaviour 
(from human subject research).42 Auction architecture validation involved study of 
market design documents from regulators to identify the types of firms and public 
agencies participating. The specification of auction architecture included different in-
stitutionally defined classes of entities (generators, wholesale buyers, and market 
makers), the form of supply and demand bids (hourly), and the form of settlement 
(dual, including a day-ahead and a spot market; locational marginal pricing). Physical 
technology validation involved rendering electricity grids which conformed to the 
knowledge of power engineering, including physical laws such as Kirchhoff’s Current 
Law. In terms of trader behaviour, learning models of strategic behaviour are based 
upon human-subject experiments. Finally, there is a clear recognition of activities (e.g. 
market power mitigation measures by regulators) and entity properties (e.g. disturb-
ances in the availability of nodes in the electrical grid) that could be added to make 
future iterations more realistic.  
 All of these processes focus on realisticness-sensitive, iterative testing and not on 
the application of generic theoretical principles. Candidate models are subjected to 
examination with a focus on finding anomalies between the ABM and the target. This 

____________________________________________________________________ 
42 Note that the structural validation approach would be unable to substantiate why these particular ‘as-

pects’ need to be reflected in the model (e.g., the physical technology). The mechanism validation 
approach would say that the auction mechanism refers to physical-technology entities, so these must 
be reflected in the model.  
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process can be conceptualized as a series of negative tests which examine the con-
sistency of the model with aspects of knowledge of the target system. The clearest 
way to describe this process is as developing a mechanism description which is pro-
gressively less conflicting with the available evidence about a particular system. The 
resulting model is quite complex and of limited scope but is partially mechanism val-
idated in several respects.  
 The degree of mechanism validation is difficult to judge in such a brief overview. 
However, three claims can be made with some degree of confidence. First, the ST 
approach has similarities to partial mechanism validation, both in terms of the aim of 
realisticness and the process of validation. Second, the ST model represents a signifi-
cant comparative advantage in terms of mechanism validation. It avoids several 
unrealistic assumptions made in standard approaches (e.g. Borenstein et al. 1995): 
homogenous firms, maximizing utility, no location based pricing, no technological 
influence, an abstract Cournot auction, etc. Third, the partiality of correspondence 
implies that many additional claims of unrealisticness can be levelled against the 
model, especially relating to closure partiality. For example, criticism can be made of 
a naive account of decision making mechanics (rather homogenous agents), lack of 
long term investments, etc. In the partial mechanism validity account these outstand-
ing areas of unrealisticness are to be expected. According to the principle of continuity 
of approximation, they are not reasons to reject the model but are reasons to qualify 
belief in the inferences of the model and to desire an improved version of the model 
which overcomes these deficits.  
 The most obvious implication of examination of models like the ST model is that 
while the target is undeniably economic, some of the methods and evidential standards 
fall outside of what is standardly thought of as empirical evidence in economics. I do 
not dwell on this except to say that if the target involves people, organizations, and 
technology then a realistic account cannot do otherwise than use methods which study 
these things.  

2.6. The normative status of realisticness 

Mechanism validation has been developed as a practicable evaluative criterion of 
ABMs that is sensitive to realisticness considerations, both negatively (in discrediting 
counterfactual assumptions) and positively (in crediting counterparts of known 
EAOs). This analysis relied on assuming that realisticness is a desirable property of 
ABMs; even if it is granted that mechanism validation is sensitive to realisticness, the 
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method could be attacked by denying the value of realisticness. Given the long tradi-
tion of both anti-realist and anti-realisticness sentiment in economics, a general 
defence of realism would be too large a task to undertake here. Instead, a more immi-
nent threat to mechanism validation is considered which divorces realisticness from 
realism, mainly the programme of Uskali Mäki.  
 Before going into detail about the relationship between Mäki’s position and mech-
anism validation, it is relevant to briefly substantiate the claim that Mäki’s approach 
is imminent, that it subscribes to similar terminology and explanatory goals as those 
expressed in this chapter. Similarities can be seen in Mäki (2009b), which argues very 
much along the lines presented above: that economic modelling should be an attempt 
to represent economic mechanisms and that models can only be successfully used in 
explanations in case they are sufficiently similar to the target mechanism. In addition, 
a realist should only accept how-possibly models if there is reason to think that they 
might eventually be developed into how actually models. 
 In spite of these commitments, a core project of Mäki has been to argue for the 
separation of realism about models and realisticness of models. The evaluation of how 
this project relates to mechanism validation depends on what is meant by separation 
and here Mäki’s position is ambiguous. Two senses of separation are possible: mere 
compatibility of realism and unrealistic models (weak separation) and the insensitivity 
of realism to realisticness (strong separation). Mere compatibility is the weak sense 
that only claims that realism can accommodate a degree of unrealisticness. This is 
reflected in Mäki’s plea not to despair of realism just because the models in question 
have some unrealistic assumptions; in turn, this is very much like the argument here 
that we should not despair of mechanism validation just because ideal mechanism 
validation is impracticable. For model evaluation, this implies that we cannot hold 
divergence from perfect realisticness against models. The strong sense of separation 
makes a much more controversial claim: that realism is insensitive to realisticness. 
For model evaluation, this implies not a tempering of realisticness expectations but a 
rejection of realisticness as a criterion. The weak-strong distinction will not be em-
ployed in an attempt to categorize Mäki himself. Rather it will serve to discuss the 
implications for mechanism validity of adopting these positions. I will maintain that 
only the strong sense poses a threat to mechanism validation and that the strong sense 
is itself in a very weak position to make any epistemically supported claims about 
models.  
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 These two positions are clearly played out in discussing the desirability of de-
idealizing of models (i.e. of progressively refining the unrealistic assumptions of mod-
els). The de-idealization argument, as discussed in Mäki (2011), is that an idealized 
model (a model with several unrealistic assumptions) is at most provisionally evalu-
ated for its truth; getting closer to a true representation requires revision of the model 
to make it more realistic. The two senses of separation provide very different argu-
ments about the status of idealized models. The weak sense would merely emphasize 
that to the extent that there is some realisticness in the model, it can already make 
some true claims before de-idealization. Then de-idealization does not provide a claim 
where none existed before but merely strengthen the partial claim. The strong position 
would assert that there is no reason to say that a more realistic model has stronger 
standing than a less realistic model. Then de-idealization has no effect on the relative 
strength of the partial claim. So at stake is whether one wants to say the idealized 
model is less true but still partially true (weak) or just as true (strong). 
 Deciding on which sense to take is avoided by Mäki (2011) by proceeding hypo-
thetically from the potential or supposed truth of mechanisms within models. The 
argument can be reconstructed as follows: suppose that a model uses unrealistic as-
sumptions to isolate an important mechanism in a target. That is, it captures an 
important mechanism but is unrealistic in its other assumptions. Thus the model cap-
tures a partial truth.43 Then partial truth can be asserted despite unrealistic 
assumptions. Forcing the issue, the question would be on what basis the supposition 
of capturing a mechanism can be supported. One way to proceed is to proceed via 
closure partiality and claim that, within some limited scope, the model is realistic. Or, 
to claim that it is schematically valid only and provisional in exactly the way the de-
idealization account suggests. Both of these approaches are only compatible with the 
weak sense of separation. The strong sense, on the other hand, leaves little room for 
epistemically supporting the supposition; the most that can be said of a particular 
model is that it is potentially partially true. This sort of truth is indiscriminate; almost 
all models are true in this way. It seems an odd sort of realism that is satisfied with 
potential truth claims absent epistemic support. 

____________________________________________________________________ 
43 Mäki considers calling this truth full stop if it fulfills a sort of contract laid out in the model commentary 

(i.e. the commentary claims part X is true and it is in fact true). Calling this truth full stop, given the 
ontological framing, seems rather strange relative to the straightforward ‘partial truth’ (which may 
happen to align with a commentary). 
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  In sum, it has been argued that a realism that is insensitive to realisticness models 
does poorly in a model evaluation context. Although unrealistic modelling assump-
tions may indeed play some role in realist programmes, some consideration of 
realisticness is necessary to give epistemic support to potential truth claims: the truth 
of a model that is not at least schematically or partially mechanism validated is only 
a remote logical possibility. To the extent that one only wants to accept the compati-
bility sense of separation, the divorce between realism and realisticness may be 
amicable. Indeed, the weak sense is consistent with partial mechanism validation, as 
long as it respects two additional principles. First, that if two models of different levels 
of realisticness disagree, the more reliable inference to the target is from the more 
realistic. Second, that speculative forms of modelling can only be given provisional 
evaluations in a realist research programme. Speculative models can contribute either 
directly through progressive refinement (de-idealization) or indirectly through fur-
nishing the conceptual and computational toolbox for more realistic modelling. 
Perhaps other, intermediate senses of separation are possible which both give epis-
temic support to potential truth claims and conflict with partial mechanism validation. 
However, given the problems identified here with the strong sense of separation, any 
move towards a stronger sense of separation needs to explicitly articulate how it re-
mains an epistemically viable form of realism.  

2.7. Chapter conclusions 

This chapter has followed two main lines of argument: a specific argument about the 
validation of ABMs and a general argument about the desirability of realistic model-
ling assumptions.  
 Mechanism validation is a promising concept to clarify the validation debate, nar-
rowly in terms of economic ABMs and perhaps more generally. It provides a way 
forward for those who find the motivation of structural validation compelling; in ad-
dition to playing out this motivation it opens up the possibility of a range of specific 
tests.  These in turn facilitate partial and relative claims of realisticness-sensitive va-
lidity.  
 ABMs are unique in that they are composed of mechanisms. They are able to de-
scribe empirical mechanisms and thus support mechanism validity claims. However, 
this is only a potential ability; it needs to be substantiated by a mechanism validation 
process. Mechanism validation is a multi-dimensional, iterative process which re-
quires substantial empirical knowledge of a target system. More fundamentally, it 
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requires moving beyond sketches of abstract target systems and towards more clearly 
delineated targets. The example of the ST model is helpful in showing that more plau-
sible models are possible in economics. These do not attempt to test a general theory 
in the traditional sense of economics but rather they primarily attempt to provide rep-
resentations which minimize counterfactuals with regards to a particular target 
system. This is not to claim that all ABMs are intended to be realistic representations 
of particular target systems. Many are and will continue to be focused on exploration 
of abstract causal structures and not on providing any direct inferences about empiri-
cal cases. With regards to such models, a realisticness-sensitive approach raises the 
question of the longer term potential of these exercises contributing to explaining par-
ticular empirical cases.  
 The analysis of the role of realisticness somewhat rehearses Simon’s response to 
Friedman. Unrealisticness (unreality of premises in Simon’s terms) is not a virtue but 
a necessary evil in modelling. In making unrealistic assumptions, we hope that they 
are close enough to make the model behaviour enlightening. My analysis basically 
agrees with this claim: some level of unrealisticness is unavoidable in modelling. But 
this ideal has for too long been a straw man for methodologists to dismiss realisticness 
entirely. More progressive debates range around topics like: the relationship between 
models of different levels of realisticness; the limitation of realistic models to a small 
scope; the importance of concepts and hypotheses developed in unrealistic models for 
building more realistic models; output validation as legitimate partial knowledge; the 
middle ground between purely output and purely mechanistic validation; unrealistic-
ness in strategies that have realistic goals; the differential legitimacy of models for 
specific contexts (cf. Morgan and Morrison 1999); the role of purpose in determining 
appropriate target boundaries and validity tests; of the space within a realistic frame-
work for pure thought experiments. (Interesting here is Frigg's (2003) discussion of 
the utility of false models with respect of Self Organized Criticality.) Despite all of 
these openings, there are two elements that I am unwilling to compromise on: a) if a 
more realistic and a less realistic model disagree, we should place greater weight on 
the advice of the more realistic model and b) much more realistic economic models 
are possible. These claims stand regardless of any possible advantages of the less re-
alistically rendered models (simplicity, generality, analytical power, etc.). Examining 
these trade-offs is an essential step in understanding how economic models should be 
evaluated in different contexts and in an overall project of partial, provisional, and 
progressive mechanistic plausibility.  
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3 To stylize or not to stylize, Is it a fact then? 

Clarifying the role of stylized facts in em-

pirical model evaluation44 

3.1. Chapter abstract 

Though the concept of ‘stylized fact’ plays an important role in the economic litera-
ture, there is little analysis of the definition and evaluative use of the term. A 
permissive account of stylized facts is developed which focuses on their mediating 
role between models and empirical evidence. The mediation relationship restricts styl-
ized facts by requiring concrete empirical targets. On the other hand, there is much 
legitimate diversity within the permissive account; key dimensions of diversity are 
argued to be the part of the model targeted (explanans vs. explanandum) and degree 
of partiality of correspondence. The use of stylized fact in model evaluation points to 
the downside of stylization: decreased ability to support strong claims about particular 
targets. In the final analysis, the role of stylized facts in model-based explanation de-
pends on the view taken of the relative importance of generality and empirical 
adequacy.  

3.2. Chapter introduction 

Economists sometimes claim that their models connect with explanatory targets 
through stylized facts. Though stylized facts have become a rather familiar term in the 
methodological discourse in economics, they are conceptually ambiguous. They are, 
generally speaking, unique to economic discourse and thus particularly relevant to 

____________________________________________________________________ 
44 This chapter has been published as: Mendritzki, S. (2014), 'To Stylize or Not to Stylize, Is It a Fact 

Then? Clarifying the Role of Stylized Facts in Empirical Model Evaluation', in: Journal of Economic 
Methodology 21 (2): 107–24.  An earlier draft of this chapter was presented at the INEM 2012 Con-
ference (St. Petersburg) and the Rotterdam Graduate Conference (2012). 
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philosophers of economics.45 However, there is very little in the way of literature that 
discusses the definition and implications of stylized facts. Uses have varied from the-
oretical growth models (Kaldor 1961; Solow 1970) to financial econometrics (Cont 
2001). Topics have also varied widely, from Krugman’s (1996) stylized facts about 
urban size distribution in economic geography to Lanjouw and Schankerman’s (1997) 
stylized facts about the prevalence of patent litigation. There is a wide use of the term 
both in the mainstream literature and subfields such as econophysics (Rickles 2011) 
and evolutionary economics (Fagiolo, Moneta, & Windrum 2007). In these circum-
stances, a huge diversity of meanings and a general looseness in speaking about 
stylized facts has prevailed. Stylized facts, as they stand, are at best an intuitive notion. 
This chapter aims to provide a permissive account which positions several common 
meanings of stylized facts relative to empirical model evaluation, while also throwing 
doubt on some of the more dubious uses of the term.  
 Among many divergent senses of stylized facts, two can be characterized as the 
extremes of the debate relative to the evaluative power of stylized facts. There is a 
‘strict view’ that claims stylized facts relate only to explanandum, are based on statis-
tical and cross-system evidence, are additive, and can be used in empirical model 
evaluation.46 An example of a stylized fact in modelling firm growth might be a firm 
size distribution; for a model to be consistent with such a stylized fact it would be 
expected to produce a matching distribution (or at least a similar distribution). In this 
view, little space exists between stylized facts and facts proper. The antithesis of the 
strict view is the fictionalist view.47 This view claims that stylized facts do not relate 
to concrete evidence from any concrete system. Modellers may simply claim that 
something is a stylized fact and proceed to explain it. The implicit assumption seems 
to be that either the fact is a well accepted background assumption or that stylized 
facts can simply be supposed. Here ‘stylized’ is used to form a contrast class with 
facts proper. 

____________________________________________________________________ 
45 There is some transfer of the concept at the boundaries of economics.  For example, in sociological 

agent-based modelling (Hedström & Ylikoski, 2010). 
46 This view has some following among modellers.  In fact, in personal conversation it has been reported 

that the cross-system statistical regularity view is the editorial policy of some journals.  The explanan-
dum-statistical-cross system-validity conferring view can be seen in the review of econophysics by 
Rickles (2011).  Fagiolo, Moneta, & Windrum (2007) argue for a these elements plus additivity in 
the context of evolutionary economics. 

47 For example, the view of Troitzsch (2008), which is discussed in detail in Section V. 
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 Due to the historical impact and subtlety of analysis, the diversity of interpreta-
tions will be related back to Kaldor’s (1961) original formulation of ‘a stylized 
account of the facts’. A stylized account of the facts is a description of broad tenden-
cies of explanatory targets without commitment to detailed correctness. The diversity 
of stylized facts can then be analysed by different approaches to interpreting ‘describ-
ing broad tendencies’. This analysis will suggest that the strict view of stylized facts 
is overly restrictive; much of the diversity of stylized facts is legitimate. Even within 
the explanandum-statistical subset of stylized facts, it fails to sufficiently account for 
the diversity of stylized facts, which range from detailed conditional accounts to mere 
demonstration of a positive or negative correlation.  The permissive account is, how-
ever, not all-permissive. I will argue that the fictionalist use of stylized facts should 
be seen as problematic in any evaluative context.  
 The account of stylized facts which is proposed here asserts that stylized facts 
mediate between models and empirical evidence. Stylized facts are motivated by a 
desire to make general and partially supported claims about empirical targets. The 
mediating role thus has two parts: stylized facts partially correspond to empirical tar-
gets and models explain stylized facts. This approach to defining stylized facts does 
not attempt to make a categorical distinction between facts and stylized facts or be-
tween stylized facts and falsehoods. Instead, it takes the view that all of the facts that 
bear on model-based explanation are stylized to some degree. The focus is then on 
analysis of types and degrees of correspondence and how this affects the strength of 
stylized facts in empirical evaluation of models. 
 This chapter will proceed as follows. In Section 3.3, the permissive account is 
developed starting from Kaldor’s original account. A partially corresponding, simpli-
fied explanatory target is desirable in light of the aim of systematic explanation. Two 
issues with the partial correspondence account are discussed in the following sections. 
Section 3.4 addresses the problem of what kinds of correspondence need to be con-
sidered. This argues that stylized facts that address both model explanandum and 
explanans fit within the account given.  The second issue, addressed in Section 3.5, 
relates to the degree of partiality. Even a cursory reading of different usages of stylized 
facts leads to the conclusion that some stylized facts are more partial than others. Sec-
tion 3.6 briefly discusses how fictional – and by extension model-internal and 
fictionalist-consensual – uses of stylized facts fail to meet even the permissive ac-
count. In Section 3.7, it is discussed how stylized facts relate to the empirical 
evaluation of models. Section 3.8 concludes.  
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3.3. Towards a permissive account of stylized facts  

 

Part of the difficulty in introducing stylized facts is that in many uses their motivation 
and role in modelling practice remains implicit. A notable exception is the chapter in 
which the term ‘stylized fact’ first appeared. Kaldor (1961) introduced the term styl-
ized fact in the following context:   

Any theory must necessary be based on abstraction; but the type of abstraction chosen 
cannot be decided in a vacuum: it must be appropriate to characteristic features of eco-
nomic process as recorded by experience. Hence the theorist, in choosing a particular 
theoretical approach, ought to start off with a summary of facts which he regards as rele-
vant to his problem. Since facts, as recorded by statisticians, are always subject to 
numerous snags and qualifications, and for that reason are incapable of being accurately 
summarized, the theorist, in my view, should be free to start off with a ‘stylized’ view of 
facts – i.e., concentrate on broad tendencies, ignoring individual details, and proceed on 
the ‘as if’ method, i.e. construct a hypothesis that could account for these ‘stylized facts’ 
without necessarily committing himself to the historical accuracy, or sufficiency, of the 
facts or tendencies thus summarized. (Kaldor 1961, p. 177-8) 

This quote provides a good starting point for a permissive definition. Stylized facts 
denote a broad tendency of an explanatory target. A set of such tendencies, while 
having some empirical support, were likely neither accurate nor sufficient as an em-
pirical account of the target. For example, Kaldor argued that several studies of firm 
profit rates indicated they were relatively static around 10% over long periods of time 
and within relatively small deviation. If this were empirically supported, then the styl-
ized fact ‘profit rate is constant at 10%’ is not entirely accurate but broadly supported 
regarding most specific cases. The justification for employing stylization was the dif-
ficulty of accurately summarizing the facts relevant to the model. It is crucial to note 
that Kaldor’s motivation for speaking of stylized facts was to remedy the habit of 
basing models on assumptions that were not even approximately true. He argued that 
models should at least be responsible to a broad characterization of the system in 
question even if they were wrong in their details (and that neo-classical growth models 
were deficient in this respect). Thus, perhaps counter-intuitively, stylized facts were 
deployed to ensure more empirical content in models, relative to prevailing practices. 
There was an attempt to take empirical evaluation of models seriously in the face of 
obvious difficulties with ideal correspondence.   
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 Kaldor also gave an account of how these empirical tendencies would be put to 
work. Models, he argued, should adopt an ‘as if’ method with respect to these tenden-
cies. The process of modelling then has two stages: first, one should identify a set of 
stylized facts, and then, one should construct a model that ‘explains’ these stylized 
facts.48 A model which ‘explains’ more stylized facts than its rivals should be pre-
ferred because it is empirically superior, despite not being completely true.49 In the 
case of the 10% profit stylized fact, it is first derived from empirical work and then 
applied in the model context (in this case, as an assumption). If the stylized fact is 
accepted, then the positive and constant profit assumption is empirically superior to a 
zero profits assumption. 
 This brief summary suggests that stylized facts were introduced to play a well 
considered, if not fully developed, role in economic modelling. The approach taken 
will be to abstract from the specific context of Kaldor’s usage to a more general ac-
count of stylized facts. This will require clarification in a number of areas. First, there 
is need of greater clarity in motivation. Under what conditions is one driven to the use 
of stylized facts? Second, the role of tendencies (statements which are broadly sup-
ported but not true in a detailed way) needs to be clarified. What counts as a tendency 
and how are these connected to evidence? Finally, there is a need to clarify how styl-
ized facts play a legitimate role in explanation. How should the dual, mediating role 
of stylized facts be understood?  
 One area which requires clarification is the motivation for appealing to stylized 
facts. Kaldor speaks about the ‘impossibility of accurate summarization’ to motivate 
stylized facts. It is relevant to note that this implies that the problem would exist even 
in the presence of ideally complete data. Incompleteness and unreliability of data may 
exasperate the problem of accurate summarization but it is not the whole story (pace 
Fagiolo, Moneta, & Windrum 2007, p. 207). Even accurate summarization is an indi-
rect statement of the problem. The reason for difficulty of summarization is the 
difficulty of making empirically supported generalizations (which can be used to eval-
uate models). If one is willing to speak about a more limited set of instances, much 
more accurate statements may be possible; it is only because generalizations are de-
sired that the problem arises. Stylized facts have a more direct and fundamental 

____________________________________________________________________ 
48 Note that the first step makes the approach radically different from the Friedmanian version of ‘as if’.  

It is the conjunction of the claims: treat these facts as true and there is reason to believe these facts 
are approximately true. Maki (1998a) notes that several versions of ‘as if’ are possible. 

49 My quotes around ‘explain’ mirror Kaldor’s own. Kaldor was cautious about his terminology, thus 
‘facts’, ‘stylized’, and ‘as if’ also appear in scare quotes. 
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motivation in the generic difficulties of evaluating general models relative to complex 
evidential bases. It is clearer to make recourse to stylized facts on the grounds of the 
necessity of abstraction for generalization in the face of heterogeneity. In this framing, 
stylized facts are not a fringe issue but a general problem for all economic modelling 
which aims to achieve empirically supported generalization.  
 Among the most difficult problems in defining stylized facts is spelling out what 
is meant by tendencies. These are at least partially empirically supported but not com-
pletely so. I will develop the idea that tendencies should be read as partial 
correspondences to an explanatory target (for other possible readings of tendencies 
see Cartwright 1989, ch 4; Hausman 1992). Partial correspondences have the neces-
sary link to evidential sources while making limited claims that leave open the 
possibility of discorrespondence. Spelling out exactly what is meant by partial corre-
spondences is deferred to Section IV. In the following discussion of the procedural 
role of stylized facts, it is assumed that the empirical properties of stylized facts have 
been assured through partial correspondences.  
 The question of how stylized facts fit into explanation is not very clear in Kaldor’s 
account. Clearly, there is an attempt to promote explanations that have at least some 
connections to empirical targets. However Kaldor was cautious about whether corre-
spondence to stylized facts could be referred to as explanation. I will assert that it is 
permissible to say that models explain stylized facts. That these stylized facts only 
partially correspond to targets implies that even a strict explanation of stylized facts 
will at best be partially supported, potential explanation of a target. The dual nature 
of stylized facts is due to their role as mediating epistemic artefacts, or mediators for 
short.50 They invite making two judgements of correspondence instead of the tradi-
tional view of a single evaluation. Stylized facts are first evaluated by correspondence 
to a set of targets and then used as the basis for comparison to a model.  
 To play this double role, the properties of stylized facts are a hybrid of those tra-
ditionally associated with models and targets. In their role as abstractions of targets, 
they can be evaluated based on properties such as correspondence and representation. 
However, they lack some properties associated with models. First, a set of stylized 
facts is not a computational tool and cannot be put to work to make inferences. It does 

____________________________________________________________________ 
50 Note that this differs somewhat from the models as mediators project of Morgan and Morrison (1999).  

In the Morgan and Morrison’s account, models play the mediating role; in the case of stylized facts, 
models are one of things being mediated.  Of course, these are not mutually exclusive claims about 
mediation as there may be multiple levels of mediation. 



To stylize or not to stylize, Is it a fact then?  

 57 

not even satisfy the permissive test that Morgan (2012) uses to define economic mod-
els: that they can be manipulated to allow reasoning about a target. Furthermore, in 
practice, the set of stylized facts available is a subset of the elements necessary to form 
the model. Elements need to be added to the model that are not connected to any 
stylized fact. For example, theoretical terms may be needed where empirical 
knowledge is limited or mathematical techniques may be used to link elements to-
gether (for a fuller list of possible additional elements, see Boumans 1999). If this 
were not the case – if all elements corresponded to some stylized fact – then evaluation 
of the link between stylized facts and models would become unnecessary.  In their 
role as the stylized target (i.e. the as-if target) of a model, a set of stylized facts acts 
as a basis for partial empirical evaluation. They lack, however, the concrete and so-
phisticated patterns seen in targets. It is in having properties associated with both 
models and targets that the two part evaluation of properties can be transitive. If a 
model corresponds to a set of stylized facts and a set of stylized facts corresponds to 
some targets, then the model corresponds to the targets. Because the evaluations in 
question are partial, it is more accurate to speak of partial transitivity, but the principle 
is the same. 
 If stylized facts are thought of as mediators then they are not unique to economic 
discourse. Indeed, several accounts exist in the philosophy of science which posit the 
existence of mediated comparison of models and targets. In terms of the target-styl-
ized fact relationship, there is a long tradition of discussing patterns that inexactly 
capture data. For example, Suppes (1962) introduced data models in just such a role. 
Data models are similar to stylized facts in focusing on a simplified, inexact matching 
between a pattern and the data from which it draws support. A related focus is seen in 
the distinction between data, phenomena, and general theories (e.g. Bogen & Wood-
ward 1988). Here, the key claim is that theories are not compared directly to data but 
rather that the comparison is mediated by phenomena. Facts about data are used to 
support the existence of stable patterns (phenomena); facts about phenomena can then 
used to evaluate theories. An additional similarity (which is more explicit in discus-
sion of phenomenon than data models) is that phenomena are explicitly, through their 
relation to general theories, connected to a goal of systematic explanation.  
 In terms of the stylized facts-model relationship, the set of stylized facts sets up 
the outlines of a model. There is less discussion of this in the philosophical literature.51 

____________________________________________________________________ 
51 Though it might be tempting to refer to these model outlines as model templates, this term has more 

specific connotations as computational templates following Humphreys (2002). 
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Perhaps the most closely related literature is that discussing model constraints. For 
example, the outlining role can be related to Boumans’ (1999) idea of built-in justifi-
cation. To the extent that the resultant model is constructed from a set of stylized facts, 
it derives some degree of justification. 
 Given these similarities, it is tempting to define stylized facts in terms of data 
models, phenomena, and/or model outlines. For example, stylized facts might be de-
fined as data models which constitute model outlines. Or, phenomena which constitute 
model outlines. While it is surely possible to read stylized facts in these ways, there 
are terminological issues with these unqualified interpretations.  
 For example, consider the case of reading stylized facts as phenomena. Stylized 
facts only seem to align with a particular and rather weak interpretation of phenomena. 
Consider some the conflicting interpretations of phenomena. There is disagreement 
within the literature on phenomena as to whether there is only one acceptable phe-
nomenon to be drawn from given data (cf. McAllister 1997 vs. Bogen and Woodward 
1988). This disagreement also extends to whether phenomena should be read as a 
thing in the world or merely as a summary of data. It is clear from the definition of 
stylized facts given above that stylized facts are many to one with given data and that 
they should be read epistemically. There are also differences in the role which stylized 
facts play in a modelling exercise. Phenomena are often read as a single object of 
study supported by many data sets. In contrast, the role that stylized facts play is to 
support model evaluation. Many weakly related stylized facts may be put to use in a 
single model. They are not centre stage but play a supporting role. Finally, related to 
these issues, the function of stylized facts – to provide some partial empirical evalua-
tion of models – requires different evidential standards. These standards are both 
weaker – the claim to phenomena is usually a high bar – and more variable – there is 
not a categorical distinction between stylized facts of differing strength.  
 Nonetheless, comparisons can be made if these concepts are read a certain way. If 
one reads phenomena as a multiply realizable epistemic construct with variable and 
possibly relatively low fidelity requirements that connect targets to models (as op-
posed to theories), then stylized facts can be read as phenomena. Similarly, at least 
some stylized facts are the outputs of a data model. In some cases, a set of stylized 
facts is built into a model. The issue then becomes whether these relationships clarify 
more than they obscure. Stylized facts encompass a broad class of epistemic objects 
and the existing concepts only map onto them in a partial and qualified way. Espe-
cially for an attempt at a permissive account of stylized facts, collapsing stylized facts 
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to any existing concept introduces risks of overinterpretation without a clear motivat-
ing benefit.  
 More generic mediator terminology is sufficient to achieve the limited normative 
aim of this chapter: to separate the kinds of stylized facts that can play a role in em-
pirical evaluation from those which cannot.52  At an abstract level, a set of stylized 
facts is just a set of partial correspondences that constitute partial evaluative con-
straints on a model. Or, as a more aesthetically pleasing short-hand: a set of stylized 
facts (partial correspondences) constitutes a stylized target (the evaluative ‘as-if’ ref-
erent of the model). Defining stylized facts in this way is permissive but it does outline 
the basic elements of asserting a stylized fact: evidence on concrete instances, a 
model, and a two-part comparative apparatus. More subtle evaluative claims require 
the further spelling out of partial correspondence (as will be done in Section 3.5).  
 The remaining sections of the chapter will endeavour to extend and clarify this 
account of stylized facts. This is done by addressing in turn: the explanatory role of 
stylized facts, the specification of partial correspondence, the lack of evaluative con-
tent of fictionalist stylized facts, and the evaluative role of stylized facts.   

3.4. Explanandum or explanans? 

One difference between the strict view and the way in which others (among them, 
Kaldor) use the term stylized facts is which part of model-based explanation they ad-
dress. The strict view of stylized facts sees them as tools to specify the kinds of outputs 
which are desirable for a model to produce from a given set of inputs; stylized facts 
in this sense are used to specify the explanandum. For example, there may be stylized 
facts about firm size distributions in industrial dynamics models. On the other hand, 
some stylized facts address the constitutive process of explanation; they address ex-
planans. This is the role which Kaldor’s ‘10% profit’ stylized fact played. In terms of 
the industrial dynamics example, this would refer to the dynamics of firm growth by 

____________________________________________________________________ 
52 The generic use of mediator language has some similarities and difference with Morgan and Morrison 

(1999).  One similarity is that concepts like target and model are very closely aligned with 
‘data/world’ and model.  A possible difference is that unlike the Morgan and Morrison approach 
which emphasizes bi-directional influence, stylized facts are often discussed in one direction (i.e. 
from the target towards the model).  This usage is the most discussed in the literature, and so it is the 
focus here.  However, in principle, influence can also run in the other direction (e.g. when use of 
some stylized facts opens or re-opens domains of empirical inquiry).  
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which the firm size distribution is generated. There is also diversity of use within ex-
planans stylized facts. While the Kaldor example was framed as contributing to the 
assumptions of the model, in the real business cycle literature, stylized facts are used 
for calibration (Cooley and Prescott 1995). The difference between the uses is that 
assumptions are relevant in the model construction phase, calibration in the setting of 
the parameters of a previously defined model. At least part of the diversity of stylized 
facts seems to come from disagreement over whether stylized facts address explanan-
dum or explanans and, if explanans, at which stage of modelling. The legitimacy of 
this diversity cannot be decided by the mediation account of stylized facts, as this does 
not take a position on which explanatory role stylized facts should play. If the account 
is to be further restricted, there is a need to provide additional arguments to justify the 
restriction.  
 The difference between stylized facts which address explanans and explanandum 
has alternatively been addressed as a scale issue. In this version of the division, mi-
croeconomic stylized facts address explanans and macroeconomic, explanandum. A 
good example of this use is:  

The list of these ‘stylized facts’ is indeed very long, and naturally different for different 
systems. They can range from the microeconomic evidence concerning for example dy-
namic increasing returns in learning activities or the persistence of particular sets of 
problem-solving routines within business firms, to industry-level evidence on entry, exit 
and log-normal- distributions in firm sizes. (Kwasnicki 1999, p. 6) 

Using this scale-based terminology tends to obscure that the stylized facts at the dif-
ferent scales play different roles in explanation. The micro-stylized facts attach partial 
representation claims to the explanation, changing the way the explanation should be 
evaluated. It is also the case that matching the micro-macro terminology directly to 
the explanans-explanandum terminology embodies a certain notion of hierarchical ex-
planation. This may not always be desirable (i.e. in cases where the explanans is on 
the same ‘level of organization’ from the explanandum). While the scale-based termi-
nology fits with some kinds of explanations (e.g. mechanistic explanation), the 
explanatory role terminology is more widely applicable.  
 Whether correspondence in explanans is considered important is determined by 
the view of explanation which is held. Instrumentalist views which have traditionally 
been strong in economics would reject partial correspondence of explanans as an eval-
uative criterion. In other words, these views are only interested in correspondence in 
input-output mappings rather than in how input produces output. There are also ex-
amples of approaches which value explanans correspondences. For example, there is 
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recent work in the mechanistic tradition. Craver (2006) discusses the distinction be-
tween explanandum and explanans correspondence in the more specific terminology 
of phenomenal and mechanistic correspondence. The important feature of mechanistic 
correspondences is that they make claims about the generative process; they address 
how-questions. 
 There seems to be no principled reason – beyond the instrumentalism-realism di-
vide – to restrict stylized facts to a particular explanatory role. If one wishes to add a 
further restriction (e.g. to explanandum), this implicitly commits the definition of styl-
ized facts to a certain view (e.g. instrumentalism) of the proper criteria for model 
evaluation. That the strict view in fact enforces this commitment to instrumentalism 
is one way in which it is unduly restrictive. 
 There are at least two implications to whether stylized facts address explanans 
and/or explanandum. The first is rather obvious: these categories will be relevant 
when addressing the evaluative function of stylized facts. Relying only on explanan-
dum stylized facts implicitly commits one to an instrumentalist evaluation of models. 
There is also a more subtle difference in terms of modelling process. If stylized facts 
are used in the assumption sense of explanans, then they are integral to the model 
construction process53; in the calibration sense of explanans, they are integral to set-
ting the initial conditions of the model; in the explanandum sense, they are only 
introduced in post-modelling tests. The relationship between stylized facts and models 
vary with the different possible roles in the modelling process.  

3.5. Partial correspondences 

A key element of the permissive account is the idea of partial correspondences. A 
stylized fact can be asserted only if partial correspondence is demonstrated relative to 
some concrete targets. This section will start by discussing why partial correspond-
ence is an appropriate basis for an account of stylization. Then two different kinds of 
partiality will be discussed: partiality of evidential support and partiality of represen-
tation. Clarifying partiality is especially important because it underlies the evaluative 
account in Section 3.7.  

____________________________________________________________________ 
53 The assumption sense of explanans stylized facts is the closest to built-in justification (cf. Boumans 

1999).  
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 Given something like Kaldor’s account, it seems appropriate to define stylization 
as abstraction with the aim of generalization.54 In using the terms abstraction and gen-
erality I adapt Darden’s (1996) definitions:  

‘Generalization’ typically refers to the scope of applicability of a claim; ‘abstraction’ re-
fers to the loss of detail from a fully instantiated claim. A given abstraction may not apply 
to any empirical domain; only sometimes does increase in abstraction level also increase 
the scope of applicability. (Darden 1996, p. 415)  

Degree of abstraction concerns the level of detail lost from a fully concrete represen-
tation; degree of generality is about the scope of applicability of a claim (scope is the 
number of targets where a model [theory in original] is applicable; it is sometimes 
alternatively called breadth). Darden presents these two aspects as having a fair degree 
of independence: an abstract approach can vary quite widely in its generality. A con-
crete approach may also vary widely in its generality.55 The definition of stylization 
used here is more restrictive: it only picks out those instances of abstraction that aim 
at greater generality.56  
 With this in mind, the degree of stylization can be characterized by the amount of 
abstraction that has taken place (i.e. the amount of detail that is discarded). An alter-
native formulation is that degree of stylization is inversely related to the degree of 
correspondence between the stylized target and the target. The first formulation is 
more process-oriented (it looks at the gradual discarding of information) while the 
second is more result-oriented (it looks at remaining correspondence and uses it to 

____________________________________________________________________ 
54 Again, this excludes some uses of stylized and stylization which do not make partial correspondence 

claims but are only a way of labelling a model as ‘not empirically plausible’, ‘only to be taken as 
theoretical’, or, generously, ‘at best stylized’. 

55 This latter relies on something like mechanistic similarity, while the former can work without it.  Con-
sider, for example, neo-Darwinian vs. Darwinian accounts.  The former lays down specific 
propositions about how natural selection operates in biology.  Transferring this to another domain 
means accepting that the ‘how’ questions are to be answered in a similar way to those in biology.  
The latter is more abstract, meaning that it may describe domains which are quite different mecha-
nistically. 

56 As an aside, it may be asked how this account of stylization relates to the more commonly used ‘ideal-
ization’.  In many ways they are quite similar: they both involve abstraction and both have a goal of 
general explanation.  The difference in use seems to be in where the burden of proof lies.  Calling an 
account idealized places the burden on the critic to show why it is not partially right; a stylized ac-
count places the burden on the proposer to show why it is partially right.  For those who see this as a 
merely conventional as opposed to substantive difference, I am happy to use the terms interchange-
ably. 
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infer information loss). In both cases, judgements of degree of stylization are compar-
ative vis-a-vis the more concrete. For the purposes of this discussion, I proceed on the 
result-oriented definition. Then, degree of stylization is the inverse of the degree of 
partiality. This has the advantage that degree of partiality focuses on the positive rea-
sons for asserting stylized correspondence.  
 Partial correspondence can play out in at least two different ways: partiality of 
evidential support and partiality of representation. Partiality of evidential support ad-
dresses the problem that stylized facts do not strictly correspond with available 
evidence. These issues are relatively straight forward: degree of accuracy (and tests 
thereof) and the relative scope of evidential base. Partiality of representation is an 
additional issue for those stylized facts that assert explanans correspondence. This 
adds additional issues around comprehensiveness. Through this discussion, further 
qualifications can be made to the strict view: namely, on whether statistical relation-
ships and a large evidential base are required of stylized facts. In terms of partiality of 
representation, it will also be possible to comment further on the question of the ad-
ditive nature of stylized facts.  
 An obvious source of partiality is in the degree of accuracy in matching data. 
While all stylized facts imply some partiality, there has been little discussion about 
how much divergence is permissible. As Harris (2003) has pointed out with respect to 
data-models, whether a model fits the data depends on how much ‘noise’ is permitted. 
The stricter the requirements of accuracy, the less the partiality of the stylized fact.57  
 This leads to a related issue about the evaluation of accuracy. The strict view 
claims that stylized facts should be statistical. Statistical tests allow assessment of how 
well the data is captured by the stylized facts. It is largely reasonable to claim that 
statistical procedures provide good grounds for asserting stylized facts. However, the 
statistical view requires a few qualifications. First, claiming that statistical relation-
ships should be demonstrated does not directly commit one to a particular strictness 
of test. It is not clear that conventional standards of, for example, significance are 
always the most appropriate. Weaker tests may be acceptable if a stylized fact is only 
very partial (e.g. only intended to show superior performance than very partial or un-
supported alternatives). Second, where statistical tests are not possible (e.g. due to 
poor or unsystematic data), weaker tests of correspondence are justifiable. It is possi-
ble that in some cases, data will be so weak as to render the best available stylized 

____________________________________________________________________ 
57 This, of course, abstracts away from the problems of conflicting data and the comparison of stylized 

facts derived from different data. 
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facts rather qualitative. These still fit within the definition of stylized facts, but in such 
cases, making judgements of correspondence much more difficult. These qualifica-
tions serve to point out that while it is desirable to have statistical stylized facts, it is 
not the case that all stylized facts will be statistical. This will be seen to be especially 
relevant when comprehensiveness is considered. 
 A second source of partiality has to do with the scope of the evidential base from 
which stylized facts are derived. Given the desire to make statements at a general 
level, it is intuitively best to have the scope of evidential support to be equivalent to 
the scope of the claims being made. In practice, this is rarely the case. The scope of 
targets from which stylized facts are drawn is smaller than the scope of the claims 
being made. So, while a stylized fact might refer to business cycles in general, the 
evidence supporting these claims will likely come from a relatively spatially and tem-
porally limited set of observations. Presenting a broader evidential base leads to 
greater confidence that the asserted stylized fact does in fact hold across the scope of 
the claims being made. Comparing the scope of the claims being made and scope of 
the evidence is another factor in judging partiality of evidential support.  
 It is also relevant to note that there may be some interaction between the level of 
generality of certain stylized facts and their ability to accurately summarize cross-
system data. If the targets which are being pooled together are in fact similar then this 
may not be a concern. The concern is that if there are no a priori reasons for thinking 
that targets are similar then adding more targets may undermine the accuracy of the 
stylized facts. For example, consider Kaldor’s ‘10% profit’ stylized fact. If this de-
pends somehow on factors like the stage of industrial development or certain 
institutional factors, then increasing the scope of the claim from ‘developed, market-
capitalist’ contexts may undermine its accuracy. This is meant to emphasize that the 
scope of the claim that the stylized fact (and thus the model) may also be in play if a 
reduction in partiality is desired. 
 To demonstrate different considerations in partiality of evidence, consider a plau-
sible, though fictional, example. Suppose that a stylized fact is that income rises with 
years of education. If pursuing an accuracy strategy, one would attempt to specify a 
more detailed relationship. For example, is the distribution linear, exponential, or even 
perhaps U-shaped (going to extreme lengths in education being economically unfa-
vourable)? An evidential base strategy would also be straightforward: simply collect 
and analyse data regarding more targets. Finally, one might follow the scope shift 
strategy and try to demonstrate a concrete relationship within a restricted scope. For 
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example, within the health sector, education has effect X on income. Or, more specif-
ically, among cardiac surgeons, education has effect Y on income.   
 An additional set of issues are present when partiality of representation is consid-
ered. This applies to stylized facts which address explanans correspondence. Making 
statements about partial correspondence in explanans commits one to claims of partial 
representation. Or, perhaps more accurately, making statements about explanans is 
motivated by representational goals. In either case, there are additional concerns about 
the degree of partiality of representation. In the case of making partial representation 
claims, losses of comprehensiveness need to be considered alongside accuracy and 
evidential base. A comprehensive representation is one which includes all operating 
factors. The ideal of comprehensiveness is arguably never reached in any actual model 
but it provides a guide to judge how partial representations are and to characterize 
strategies that involve reductions in comprehensiveness. Stylization is one such strat-
egy that can proceed by reducing comprehensiveness (i.e. ignoring some of the 
operating factors); such a specialization strategy looses comprehensiveness of explan-
ans correspondence.  
 Considerations of comprehensiveness may qualify the desirability of accurate and 
broadly supported correspondence. Comprehensiveness pushes towards justification 
of as many elements of the model as possible, even if the case is rather weak. Referring 
back to the education-income thought experiment, the comprehensiveness strategy 
would focus on bringing additional mediating relationships into the analysis beyond 
years of education. This could take the form: income rises with education conditional 
on belonging to group X. For example, income rises with years of education in par-
ticular technical skills. Or, income rises with education given the presence of certain 
monetary motivations (e.g. excepting academics). Though the evaluation of partiality 
of representation is a complex topic, it presents clear problems for views that only 
focus on accuracy and evidential base.  
 The introduction of comprehensiveness also allows for clarification of one of the 
open questions about stylized facts: does adding additional stylized facts increase em-
pirical standing? Some modellers have claimed that the number of stylized facts a 
model conforms to is a test of quality of empirical representation. In a representation-
alist approach, this can be read as the claim that stylized facts are additive.58 This 

____________________________________________________________________ 
58 Note that there needs to be some value attached to comprehensiveness for an additive view to make 

sense.  This puts into question whether the view of Fagiolo, Moneta, & Windrum (2007) - that accepts 
both instrumentalism and the value of generating additional stylized facts - is tenable.  
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argument has some intuitive appeal: if stylization is partial correspondence then hav-
ing more stylized facts might imply less-partial correspondence. The problem with 
this formulation is deciding if additional stylized facts in fact make the stylized target 
less stylized. This seems to be the case just when the addition of stylized facts in-
creases comprehensiveness (i.e. when they illuminate additional causal factors at 
work in the target). An example of where this does not hold is the case where addi-
tional stylized facts do not address the original target but expand the scope of the 
model to capture causally related targets. This is a move to provide a deeper explana-
tion (i.e. to explain a larger set of factors) but not one to reduce the degree of 
stylization. To speak metaphorically, the amount of empirical content has increased 
but the density has not. There is an additional problem of independence involved. If 
stylized facts are interdependent then they might not result in strict additivity; that is, 
it would not be twice as good to address two stylized facts compared to one stylized 
fact. In the absence of independence between stylized facts, the most that can be said 
is that they may be additive in the loose sense (e.g. that addressing two stylized facts 
is better than one but not necessarily linearly so). This analysis leads to a conditional 
acceptance of the additive power of stylized facts: holding the scope constant and 
assuming independence, more stylized facts imply a less stylized target to the extent 
they increase comprehensiveness. The alternative approach is to focus on the accuracy 
of the current stylized facts.  
 Partiality of representation also puts focus on two different strategies for generat-
ing general partial correspondences. One strategy follows the procedural definition of 
stylization: information is gradually discarded from rather concrete representations (a 
scope hypothesizing strategy). This strategy starts from assuring partial correspond-
ences and then moving to argue why the particular narrow sub-set of targets chosen 
might be representative. The alternative strategy generates partial correspondences in 
a way that violates the procedural definition. It starts with assuring generality by hav-
ing a broad data set and then moving to finding partial correspondences (a pooling 
strategy). The scope-hypothesizing strategy has the advantage of grounding (it mini-
mally does well in representing one member of the set) but the disadvantage of having 
to assume that scope expansion is capturing similar targets. For the pooling strategy, 
it is the converse: its advantage is in demonstrating a relationship, its weakness is in 
not knowing if the similar elements are those that are most relevant for explaining any 
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particular system. The difference will be relevant at a procedural level in identifying 
the likely weaknesses of stylized facts established by each strategy.59  

3.6. The limits of the permissive account 

The motivation for developing the permissive account of stylized facts has been to 
categorize the legitimate diversity of a widely applicable concept. However, even the 
permissive account excludes certain uses of stylized facts. The core of the argument 
for the permissive account is that partial correspondence addresses different parts of 
explanation and implies different levels of strictness in interpreting partiality. Within 
this diversity, however, there are always concrete empirical systems which are being 
partially captured. This begins to explain the why a certain a sub-set of stylized facts, 
namely purely suppositional stylized facts, are taken to be invalid. These are stylized 
facts which do not exhibit partial correspondence but merely the hypothesis or suppo-
sition of partial correspondence. This topic deserves attention as it emphasizes that 
appealing to stylized facts does not mean that ‘anything goes’ (a theme returned to in 
Section 3.7). First, I will examine the different sources which use or argue for this 
suppositional (or fictionalist) view of stylized facts. Second, I will reiterate the argu-
ments as to why such a usage violates the motivation and procedural role assigned to 
stylized facts.  
 One source of the suppositional reading could be derived from Kaldor’s original 
account. There are at least two reasons which can support a suppositional reading: that 
stylized facts procedurally employ an as-if argumentative structure (i.e. that they con-
tain falsehoods if read literally) and that they are often not explicitly supported with 
evidence. I have already argued substantially about partial correspondences and these, 
like Kaldor’s version of as-if, are clearly intended to be at least partially supported. 
That stylized facts are not ideally true does not support a neglect of providing reasons 
for their partial truth. The second point is a more serious charge in the case of Kaldor. 
In presenting his stylized facts, Kaldor only directly references empirical studies in 
the case of some of his stylized facts (e.g. the 10% profit stylized fact). However, this 
can be argued to be more strongly related to a divergence from good practice (speci-
fied retrospectively) than an assertion that Kaldor intended only a suppositional 

____________________________________________________________________ 
59 Of course, both strategies can claim that they desire to address their deficits in the long term: the pooling 

by developing more sophisticated (i.e. less partial) correspondences; the scope hypothesizing by test-
ing the hypothesis that the concrete analysis can be generalized.  Framing these as strategies is meant 
to highlight what are at the least temporary differences between approaches.   
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relationship. Where he failed to give direct references, it is more plausible to criticize 
him for failing to sufficiently support his stylized facts rather than claiming – in con-
tradiction to the rest of his statements – that at least partial support is unnecessary. 
Perhaps this lack of direct evidence encouraged a suppositional usage. Regardless, 
there is a certain use of stylized fact that is asserted without support (and defended in 
the face of counter-evidence). These uses, though clearly in conflict with the princi-
pled account I have provided, can be dealt with as misinterpretation of stylized facts.  
 However, this kind of reading has not been restricted to usage. It has also made its 
way into the rather sparse secondary literature on stylized facts (which mostly consists 
of dictionary and encyclopaedia articles). For example, Troitzsch gives a fictionalist 
interpretation: “Being only a stylized fact, it is not a fact proper, but an assertion of 
what a researcher believes to be more or less true for a whole class of objects in 
question and with no reference to any concrete empirical finding.”(Troitzsch 2008 p. 
189, emphasis added) This interpretation is motivated by a reading of Kaldor as using 
trends to indicate ‘the outcomes of an abstract process’ rather than an abstracted ac-
count of concrete processes. It is also motivated by emphasizing Kaldor’s statement 
about how “theorists should be free to start with a stylized account of the facts”.  This 
is read as arguing for the theorist to be free to simply suppose that their intuitions 
about the system being modelled were true rather than the more cautious reading that 
Kaldor simply wanted to emphasize that the account of the facts did not need to be 
strictly true in all of its details. Though it is not the primary purpose of this chapter to 
argue interpretation, the account in Section II clearly shows why this reading of Kal-
dor’s intentions is misleading (i.e. the basic assertion of stylized facts as trends that 
are approximately true).  Regardless of interpretive disagreements, Troitzsch is con-
sistent in connecting this fictional nature to a lack of empirical standing; stylized facts 
in this sense are only relevant in early stage research.  
 The suppositional use can be addressed on a more general level. It clearly conflicts 
with both the motivation and the mediating role of stylized facts. In terms of motiva-
tion, it is very difficult to connect to the idea of generating approximately-true 
generalizations for use in model evaluation. It is not meaningful to suppose a partial 
correspondence and then use this as a source of external evaluation of a model. (Again, 
Troitzsch accepts this as the logical conclusion of specifying stylized facts fiction-
ally.) In terms of a mediating role, there is a lack of connection to concrete targets; 
given that the modeller is able to characterize the target as they please, there is not a 
case for the multi-directional constraint typical of mediation. In terms of procedural 
similarity more broadly, there is at best a similarity in having a stage of modelling in 
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which the thing to be ‘explained’ is explicitly specified. The most charitable interpre-
tation of the suppositional usage of stylized facts is as doing the stages out of order, 
of first trying to explain a set of ‘stylized facts’ and then showing they are legitimately 
stylized facts. This ‘potential stylized facts’ approach seems rather implausible in 
practice and, even if it were to work, the entire evaluative impact of stylized facts 
would hang on the second stage (i.e. demonstrating partial correspondence to concrete 
targets).  
 The rejection of stylized facts without some concrete basis can also clarify two 
other uses of the term stylized facts. First, stylized facts are sometimes used in a con-
sensual manner: as agreed upon aspects of a target that any model should capture (cf. 
Boland 2008). This usage is ambiguous in principle as it does not specify the basis of 
consensus. It is best analysed by applying the fictionalist test to the consensus itself. 
To the extent it is based on partial evidence, it can be analysed in the same way as 
stylized facts presented here; to the extent that it is merely fictional, it should be re-
jected as providing grounds for empirical evaluation. A second use of stylized facts 
that is rejected by a mediator account is as a reference to well understood modelling 
principles. In this usage, the facts which are being stylized are not about an external 
target but about the model itself. Thus it can be seen as analogous to the internal-
external validation (alternatively, verification-validation) distinction. For empirical 
evaluation purposes, this can be analysed as fictionalist: it is terminologically confus-
ing and inconsistent with the mediating role of stylized facts.60 

3.7. Stylized facts and model evaluation 

While the permissive account does well in highlighting the diversity of stylized facts, 
it might be seen as problematic in connection with their role in model evaluation. The 
permissiveness of the account might be seen as undermining demanding evaluations 
of models; if all of the numerous ways of specifying stylized facts relative to the same 
set of targets are legitimized, then there is less pressure to make stylized facts as true 
as possible. The question of multiplicity is a core concern to evaluation. The less se-
lective an approach is, the less able it is to discriminate between competing models.  
 Concerns about the evaluative power of the permissive account assume that all 
stylized facts are assigned equal empirical standing. This is not the case. It has only 
____________________________________________________________________ 

60 While one could contend that it would be terminologically acceptable to speak of ‘model internal styl-
ized facts’ in non-evaluative contexts, it seems more straightforward to call these ‘well understood 
modelling principles’. 
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been argued that stylized facts need to have some connection to concrete targets to 
have any empirical standing. Discrimination between the empirical standing of differ-
ent sets of stylized facts can be achieved by assessing degree of partiality. Broadly 
speaking, the appeal to restrictiveness is upheld: the more restrictive the standard in 
terms of the degree of partiality permitted, the greater the empirical standing. Alter-
natively, the greater the degree of partiality, the weaker the claim to be a plausible 
candidate explanation of a real target. Call this a constraint based approach. Mediation 
by stylized facts makes for a less demanding test of a model to the extent that partial 
correspondences impose weak constraints. Highly stylized targets seem to be poorly 
suited to individual explanations (precisely because much stronger candidates are 
available). This suggests that simply knowing that something is a stylized fact is in-
sufficient to determine its evaluative strength. Further answers are required to ‘how-
stylized?’ questions. The question partiality has sometime been dealt with in the def-
inition of stylized facts (i.e. by as asking how much partiality is permitted while 
maintaining the status of stylized fact). This analysis suggests that the degree of par-
tiality question is better answered in the context of use, as in ‘how much stylization is 
permissible in context X (understanding that less partiality is ceteris paribus better)?’ 
 There are a few clarifications to be made about this constraint based approach. 
First, the type of stylized facts used (cf. Section III) will have an effect on the type of 
constraint derived. If only explanandum stylized facts are used, then there is little as-
surance about the similarity between the explanans-processes asserted by the model 
and the corresponding elements in the target. At most, strong explanandum-matching 
can indicate the net effects of the various processes in the target. Second, the constraint 
framing does not imply that model evaluation will pick out a unique model. Even with 
quite strong stylized facts, many models may be possible (all of which happen to be 
rather plausible). This is not inherently a problem, as uniqueness is only a comparative 
ideal. It is sufficient that increasing constraint moves towards the ideal to make it 
meaningful. This represents another way in which increasing abstraction limits eval-
uative power. Notwithstanding the problems of evaluating the connection between 
stylized facts and targets, increasing abstraction will tend to decrease constraint. More 
abstract patterns are more easily matched and thus less demanding as an evaluative 
test. This is another reason to be careful about considering degree of partiality. 
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 The gradation of the empirical standing of stylized facts also helps to address on-
going debates about the standing of models which agree with stylized facts.61 One 
approach has been rather bullish on stylized facts and integrated them extensively into 
evaluation methods (e.g. Fagiolo, Moneta, & Windrum 2007). Others have been more 
cautious, suggesting that agreement with stylized facts is only a comparative test of 
competing models and does not provide any confidence in their non-comparative sta-
tus (Boland 1987, 2008). The position taken here draws something of a middle line 
between the two positions. It accepts, with the positive position, that stylized facts can 
indicate connections to targets. But it also accepts, with the cautious position, that our 
confidence in the link to targets should diminish with increased stylization. This ac-
count also sets up desirable incentives in model building: modellers are rewarded for 
making some attempt to make partial empirical claims while also rewarded for mov-
ing towards less partial claims. 
 This moderate position can be defended against the arguments, such as they are, 
of the two extremes. The positive position largely asserts rather than argues for the 
reliability of stylized facts; thus, there is little to respond to. However, a more direct 
response is required to the comparative position of Boland. This position is developed 
largely from interpretation of Kaldor’s use of stylized facts. Boland interprets Kaldor 
as arguing for the use of stylized facts only in demonstrating advantage in inter-theory 
comparisons. Descriptively, it is indeed clearly the case that Kaldor’s immediate in-
terest was to argue for the relative superiority of his classically-inspired model in 
comparison to neo-classical alternatives.62 Again, it is more interesting here to look at 
the arguments which Boland provides to support the comparative usage. This relies 
on the partial nature of stylized facts: “Whenever facts are stylized for purposes other 
than establishing a basis for model or theory comparison, it is much too easy for a 
critic of that model to claim that the theorist’s use of stylized facts was ‘ad hoc’ – that 
is, invoked solely to avoid obvious empirical refutations.” (Boland, 1987) I will call 
this the ad hoc-ness critique. It is motivated along the same lines as the general objec-
tions to the permissive account of stylized facts: a desire to avoid ascribing positive 
empirical evaluations to models that have been weakly tested.  
 Boland’s critique can be analysed as the conjunction of two claims: first, that mul-
tiple alternative stylized facts can be proposed relative to the same explanatory target 
____________________________________________________________________ 

61 It may also be useful in debates regarding econometric models, like Hoover’s (1995) account of the 
use of stylized facts in the calibration of real business cycle models. 

62 Even in a descriptive sense, it is not clear that Kaldor only took stylized facts to have comparative 
content.   
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(multiplicity) and second, that multiplicity makes stylized facts inappropriate for non-
comparative claims (because of, for example, strategic behaviour). As the former part 
of the critique is accepted by the permissive account, the response to Boland relates 
to the second part. Boland does not provide direct arguments as to why multiplicity 
implies access to comparative claims but not to non-comparative claims. Rather his 
argument seems to be motivated by appealing to the lack of constraint that stylized 
facts enforce. It is the lack of constraint which allows strategic behaviour and accusa-
tions thereof. If this is in fact Boland’s motivation, then the argument can again be 
split into concerns about degree of constraint and concerns about the relation between 
degree of constraint and non-comparative claims. In terms of weak constraint enabling 
shielding from refutation, this seems to be a problem with all partial approaches. How-
ever, recall that the evaluative status of stylized facts is taken to be inversely related 
to their degree of partiality. Then, the critique hits the hardest when addressing very 
partial stylized facts. In this case, a lot of detail can legitimately be ignored. However, 
this is also exactly where stylized facts have the weakest evaluative bite. So the pro-
posed account of stylized facts already addresses concerns about degree of constraint. 
Then the only area of direct disagreement is then why non-comparative claims are 
disallowed. The constraint approach allows both comparative and non-comparative 
claims. It is unclear how Boland could defend the continued exclusion of partial non-
comparative claims.  
 This analysis of the evaluative strength of stylized may seem to undermine the use 
of stylization in general. If the stylized facts are most powerful for model evaluation 
when they are the least stylized, then why not avoid the whole problem by avoiding 
stylization in the first place?63 This is why the desire for systematic explanation was 
emphasized in the motivation of stylized facts. The problem that stylized facts solve 
is not one strictly about the state of the world but about the kinds of statements we 
want to be able to make about the world. Stylization is intimately related to generali-
zation; it smoothes out the underlying diversity of the targets of explanation. Even if 
one accepts a general superiority of less stylized facts, one might still accept substan-
tial levels of stylization in evaluating abstract models (i.e. those aiming for systematic 
explanation).  
 A more general question may be asked about acceptable levels of stylization gen-
erally. This requires analysis of the relative commitment to different epistemic goals 
themselves (e.g. generality, empirical adequacy). Accepting substantial stylization is 

____________________________________________________________________ 
63 This certainly is an argument for aiming for the least possible stylization at a given scope. 
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a result of strongly focussing on systematic explanation. Alternative approaches – e.g. 
the mechanistic approach of Hedstrom and Ylikoski (2010) – argue that specific ex-
planations are the ultimate explanatory goal. Stylization is then at best a necessary 
evil which should be gradually abated. In this view, the capturing of stylized facts by 
general explanations functions as a step towards specific explanations. If there are 
reasons to suppose that these approaches will converge, then these differences are 
merely temporary. If there are limits on convergence (i.e. arguments that model crite-
ria trade-off against each other) then there will be persistent differences in how 
stylized facts are viewed between approaches. A trade-off view would imply that a 
choice is to be made between empirical adequacy and generality, between specific 
and systematic explanation. This chapter does not solve these issues but only points 
out that the two broad opinions of the trade-off will shape the degree of stylization 
which is considered to be acceptable. The two viewpoints disagree on whether to view 
agreement with a stylized target as a provisional success or as a more definitive step 
for models. This suggests that literature around modelling trade-offs will be relevant 
to how stylized facts are interpreted.  

3.8. Chapter conclusions 

Stylized facts are motivated on their ability to provide simpler and more stable targets 
for systematic explanation by models. The permissive account developed here is an 
attempt to save this motivation, while introducing greater rigour into the evaluation 
of the relative strength of stylized facts. It is not a relativist approach (in the sense of 
being all permissive). The expectation of ideal facts is what is qualified, not the re-
quirement for facts, even stylized ones, to have external referents.   
 In terms of using stylized facts for evaluation, the main message of this chapter is 
that two sorts of questions should be asked. ‘Stylized-from-what?’ questions are a first 
screen on stylized facts. To qualify under the proposed mediator account, there needs 
to be a connection to some concrete empirical target. More fine-grained analysis re-
quires asking ‘how-partial?’ questions. This initial account has suggested questions to 
ask about partiality of evidence (accuracy, evidential base) and possibly partiality of 
representation (accuracy, evidential base, comprehensiveness). Of course this high-
level account leaves many practical issues in the messy world of evidence unsettled. 
For example, how do we judge partiality when evidence conflicts? How should styl-
ized facts from mutually exclusive evidential bases be evaluated? Is it better to have 
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strong correspondence of factors thought to be the most important or to have compre-
hensiveness as the cost of rather partial correspondence? Such questions may not have 
simple answers but this approach at least clarifies the important questions to ask.   
 It is also worth emphasizing the two stage nature of the proposed mediator ac-
count. First, stylized facts are generated with reference to a target and then constitute 
the stylized target for a model. This chapter has focussed on the first stage of this 
process, as it is the cause of the greatest confusion. However, as a piecewise approach, 
the overall evaluation of the model-target link is only as strong as the weakest stage. 
The stage-based approach also accords well with the probable need for division of 
labour across the stages. Serious stylized facts (e.g. those meant to support strong 
evaluative claims) will likely be the subject of separate papers if not multi-paper dis-
cussions by domain experts (as opposed to modelling experts).64 A final clarification 
of the stage model is that, as any stage model of complex social behaviour, it com-
presses a recursive process into a simple linear process. Modellers will not wait for 
strong stylized facts to be decided before putting them into use. Indeed, in a model 
dominated science, creating a model which uses a particular stylized fact may be es-
sential to attracting interest in empirical research. This does not undermine the 
evaluative approach developed here but rather points to the fact that the justifiability 
of a given degree of stylization is dependent on the state of empirical knowledge. As 
Heine et al. (2005) point out, an initial proposal of a set of relevant stylized facts will 
always be the first word in a critical conversation (involving both model and domain 
experts) and not the last. 
 In the final analysis, the justifiability of a given degree of stylization also depends 
on the answers to broader debates about the relative valuation of specific and system-
atic explanation. If generality is systemically related to degree of partiality then there 
may be a trade-off to resolve. The generality which motivates acceptance of styliza-
tion may also be subject to the same sorts of gradiation and qualification that 
characterize the relationship between the ideal of facts and the partiality of stylized 
facts.  
 

____________________________________________________________________ 
64 Indeed, in the case of Kaldor’s stylized facts, there was a significant critical discussion by Solow (1970) 

and Hacche (1979), among others. 
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Part II – Generality and virtue pluralism  

The conclusion reached in Part I was that it is plausible that the empirically focused 
branch of evolutionary economics is more realistic than mainstream approaches. This 
answers the first set of questions about evolutionary economics. The question is then 
whether the two streams of evolutionary economics could be merged while maintain-
ing this plausibility. The interaction and tension between being concrete and general 
is the topic of Part II. 
 The first chapter tackles this issue directly. It poses the question of what conditions 
are expected to differentiate between situations where virtues interact and those where 
they are independent. In the terminology of the chapter, it asks under what conditions 
we should expect trade-offs. The general relationship between trade-offs and what is 
termed virtue pluralism is explored. The developed framework allows comment on 
whether trade-offs should be expected in economics. If trade-offs are to be expected, 
then the merger of the two streams of evolutionary economics is questionable. The 
conclusion of the chapter suggests that trade-offs are to be expected in evolutionary 
economics. 
 The next chapter takes up the issue of pluralism more generally. It turns the tradi-
tional problem of unity of science on its head by asking about what happens when 
interactions between pluralistic domains are absent. In the case of evolutionary eco-
nomics, this would mean a lack of interaction between the two streams. The approach 
suggests that a state of isolation is problematic. At the same time, it suggests that 
strong interactions are precluded by ontological heterogeneity. The problem is then to 
find the strongest forms of interaction which are available, given the ontological situ-
ation.  
 The general conclusion which can be drawn from both chapters is that much hangs 
on issues of ontological heterogeneity. It has direct effects on the sort of disciplinary 
structure which should be expected. In the case of evolutionary economics, an effort 
to engage ontological heterogeneity has serious implications for the prospects of con-
vergence. If there is a commitment to exploring a deep sort of heterogeneity, then a 
continuation of the divergent evolution should be expected.   
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4 The costs and benefits of generality: A 

trade-off based argument against the un-

conditional value of generality in economic 

modelling65 

4.1. Chapter abstract 

Generality is a defining modelling virtue of the economic tradition. It is often assumed 
that generality is not only a normative standard but also a costless commitment. This 
chapter takes up a criticism of this assumption: degree of generality of a model is a 
choice which comes with costs under certain conditions. It is argued that if economic 
systems are heterogeneous, then generality trades-off with empirical fidelity. Trade-
offs have the net effect of supporting virtue pluralism. The degree to which trade-offs 
bite, and thus the degree of virtue pluralism, depends on the degree of ontological 
heterogeneity of economic systems. Generality as a normative standard is undermined 
because it is a gamble on ontology.  

4.2. Chapter introduction 

Recent philosophy of science, and particularly philosophy of social science, has in-
creasingly acknowledged differences between fields. Part of this shift has been to 
highlight that there are several different epistemic virtues in play (e.g. generality, sim-
plicity, empirical fidelity) and that different fields seem to value these virtues 
differently.  
 In economics, several virtues have been identified as being important. In a com-
parative analysis of network models from physics, sociology, and economics, 

____________________________________________________________________ 
65 An earlier version of this chapter was presented at the Models and Simulations 5 Conference in Hel-

sinki. 
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Marchionni (2013) associates economic models with virtues of simplicity, generality, 
and microfoundations.66 There are surely other virtues which could be added to this 
list, such as formal rigour (cf. Blaug 2002). Among these virtues, one seems to stand 
out as particularly important: generality. While generality plays a part in methodolog-
ical discussions in most social sciences, it is given a much more prominent role in 
discussions in economics. There is traditionally a market, a representative agent, and 
a price setting mechanism. One of the main complaints of critics of economics is that 
it fails to provide convincing empirical accounts, especially when applied to non-
standard markets and goods. For example, Rogeberg & Melberg (2011) argue that 
Rational Addiction Theory (RAT) makes “unfounded claims about...the mechanisms 
at work” in the demand for illicit drugs. The unfounded claims are about the causal 
role of standard rationality assumptions in RAT, which treats consumption of drugs 
the same as any other commodity. These assumptions are judged to be in direct con-
flict with the evidence gathered by studies into addiction from a public health 
perspective. The complaint, in brief, is that the economist only has one tool in her tool 
belt and assumes that it should apply generally.  
 The complaint against giving priority to generality – that it somehow undermines 
empirical aspects of explanation – cannot be evaluated within the project of describing 
disciplinary conventions. Instead, it requires a normative project of asking if the con-
vention is a justified and non-arbitrary standard. Disciplinary conventions may be 
legitimately enforced if they are normative in the sense of justified and non-arbitrary 
standards but not if they are merely descriptive of current practices.  The important 
question is whether the normative interpretation can be supported: is the convention 
of giving priority to generality in economics a justified and non-arbitrary standard? 
 To answer this question, this chapter will explore different possible systematic 
relationships between generality and empirical fidelity. It will ask which conditions 
would impede the simultaneous achievement of these virtues. The most important 
condition will be drawn from discussions in the philosophy of biology on the idea of 
trade-offs between virtues. It has been argued that ontological heterogeneity in bio-
logical systems induces trade-offs. Trade-offs, I argue, have a decisive influence on 
the debate about normative standards because they imply virtue pluralism with respect 
to models. In a situation of virtue pluralism, giving priority to generality is only one, 
arbitrarily chosen solution to the trade-off. The implication is that the status of the 
____________________________________________________________________ 

66 Microfoundations is less clear than the other two virtues, but can be thought of as a particular sort of 
multilevel explanation which has bottom-out entities at the (rational) agent level of the causal hierar-
chy. 
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normative standard of generality hinges on empirical beliefs about the ontological 
heterogeneity of economic systems. I outline the main dimensions of the heterogene-
ity question and argue that heterogeneity of some sort is supported by many 
economists and that the key open question is the type and degree of heterogeneity in 
economic systems.  
This chapter proceeds as follows. Section 4.3 examines the possible relationships be-
tween generality and the virtue of empirical fidelity, with a focus on which 
relationships would support a normative standard of generality. In Section 4.4, the 
literature on heterogeneity-induced trade-offs is introduced and generalized to do-
mains beyond biology. Section 4.5 presents the implications of trade-offs, as they 
relate to virtue pluralism. Section 4.6 argues that, unlike the case of biology, funda-
mentally different views exist on the degree of heterogeneity in economics. Section 
4.7 discusses the gamble that ensues in supporting the priority of generality in eco-
nomic modelling when heterogeneity is a matter of dispute. Section 4.8 concludes. 

4.3. The (in)dependent value of generality 

One way of going about justification of a normative standard of generality would be 
to focus on the positive features that flow therefrom. This would be in line with much 
current analysis which treats a given virtue as an independent good and then specifies 
methodological implications based on this virtue in isolation. In this tradition, the 
strongest arguments for generality are those which link it to explanatory power 
(Kitcher 1981; Friedman 1974). General models may explain the behaviour of many 
different targets, implying an economy of inference. More pragmatically, generality 
may be very useful for the process of developing and distributing knowledge (e.g. 
understanding, impact of findings, pedagogy) and in the social organization of science 
(e.g. in developing common disciplinary assumptions or research traditions). 
 This approach can undoubtedly yield advances in understanding why generality is 
a modelling virtue. However, because the analysis proceeds by analyzing generality 
in isolation, these arguments only speak to the ceteris paribus good of generality. The 
claim being supported is that, all other things being equal, it is better for a model to 
be more general. This is a fairly uncontroversial claim but it is also shaky ground on 
which to build a normative standard. The problem is seen in the conflicting advice 
which can arise from analyzing different ceteris paribus virtues in isolation. When 
generality is the only virtue taken into consideration, the resultant methodological ad-
vice downplays consideration of detailed differences between targets. However, one 
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could equally start from the ceteris paribus virtue of empirical fidelity. All other 
things being equal, it is better for a model to track particular targets in a detailed way. 
Cashing this commitment out in a similar way leads to the advice of downplaying the 
importance of tracking multiple targets (generality). Conflicting advice arises from 
analysing virtues in isolation because of neglect of possible interactions between vir-
tues. The only way to determine if different ceteris paribus virtues are in fact 
compatible is to consider virtues jointly. 
 The important question for any virtue which is claimed as a normative standard is 
then whether this virtue induces costs in terms of other virtues.  In other words, is 
there a systematic relationship between the virtues in question? Ylikoski and Kuori-
koski (2008) speak of the difference between explanatory and evidential virtues. 
Explanatory virtues are about desirable properties of an explanation assuming that it 
is true (or in comparative terms, what makes one true explanation better than another). 
Evidential virtues are only about the empirical support for an explanation inde-
pendently of whether the explanation is satisfying in terms of explanatory virtues. The 
approach I will take is to start by accepting the ceteris paribus normative good of 
generality as an explanatory virtue. Generality is the number of systems to which a 
model applies. Empirical fidelity refers to the detailed agreement between a model 
and a target.67 It is treated here as an evidential virtue.  The question is then what 
happens when the virtues are treated jointly (i.e. when the ceteris paribus conditions 
are mutually relaxed). There are three possible relationships between empirical fidel-
ity, and generality: ampliative, neutral, and attenuative.   
 For the promoter of generality, the ampliative view would be the most satisfying. 
This would imply that achieving generality has some positive effect on the pursuit of 
empirical fidelity. Consider the ampliative claim from the perspective of some partic-
ular target Ti. This would be the claim that: increasing the intended generality of 
model M by claiming that it also applies to another target Tj would imply – simply 
because of the increase in generality - an increase in empirical fidelity between M and 
Ti.

68 Consider an example of the claim in comparative terms: model X is empirically 

____________________________________________________________________ 
67 Empirical fidelity is a covering term for different specifications of the correspondence relations be-

tween models and targets.  One could substitute more specific virtues such as precision or empirical 
adequacy without substantially changing the structure of the argument.  

68 This should not be confused with the claim that there is some well explained Tj and a similarity relation 
between Ti and Tj that warrants the transfer of inferences from Ti to Tj.   
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superior to model Y with regard to intermediate consumption simply because X, un-
like Y, is also meant to apply to final consumption.  More generally, the empirical 
fidelity of Ti is directly related to the number of T’s which the model addresses. This 
option is difficult to accept.  There are no grounds provided for supposing that the 
quality of an account relative to one target increases the quality of the explanation 
relative to another target. Whatever the explanatory good of generality, pursuing it 
does not directly aid in achieving evidential virtues. 
 This leaves two views of the relationship between generality and evidential vir-
tues. There is the neutral view in which the empirical quality of the account of Ti is 
independent of whether a model also applies to Tj. Or, there is the attenuative view, 
in which the empirical quality of the account of Ti is diminished by the fact that the 
model also needs to apply to Tj. The question is whether a model can maintain the 
same level of empirical fidelity while applying to many targets. 
 Suppose that the criticism of a lack of incorporation of evidential virtues in eco-
nomic models is taken seriously. Under the neutral account, this has simply led to a 
neglect of other virtues. There are then relatively clear potential remedies: taking steps 
to incorporate evidential virtues in existing general models or building new models 
that simultaneously incorporate both sets of virtues. Under the attenuative account, 
the situation is much less clear. The choice to give priority to generality is then an 
indirect choice to accept a cost in terms of empirical fidelity. To continue to support 
generality to the exclusion of other virtues, the paramountcy of generality needs to be 
asserted. A paramountcy account would claim that despite interference with other vir-
tues, a given virtue ought to be given priority. In the current case, a paramountcy claim 
would need to argue that even if the pursuit generality impedes the pursuit of empirical 
fidelity, it is better for a model to be more general. This is a strong claim which would 
need to be supported with strong arguments. 
 The important question then revolves around the neutral and the attenuative views: 
Are generality and empirical fidelity independent virtues or does the degree of one set 
a limit on the achievement of the other? Is it necessarily the case that requiring gen-
erality in economics will exact a price in terms of empirical fidelity? In order to 
answer these questions, an account is required of the conditions under which attenua-
tion occurs. This is the topic of the recent debate in philosophy of biology about 
modelling trade-offs. 
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4.4. Trade-offs and heterogeneity 

To answer the question of the independence of generality and empirical fidelity, an 
account of relationships between virtues is needed. To be useful, the account must 
provide hinge conditions which distinguish between cases where attenuation is ex-
pected to hold and where it is not. I will propose that the literature around trade-offs 
in the philosophy of biology is fit for this purpose. The focus will be on accounts 
which propose that trade-offs occur when the targets of modelling are of a certain 
kind, namely heterogeneous systems.  
 The philosophical discussion of trade-offs derives from an attempt to substantiate 
a claim from the model practitioner literature. This began with Levins’s (1966) semi-
nal paper, in which he introduces trade-offs to motivate his abstract modelling 
approach against more descriptive approaches. He argues that a trade-off existed be-
tween the virtues of generality, precision (predictive exactness), and realism 
(inclusion of all relevant causal processes). Focusing on any two virtues would pre-
clude the third. The pairings of possible virtue combinations have been denoted as 
empirical (precision and realism), analytical (precision and generality), and mecha-
nistic (realism and generality). In an economic context, these might correspond to an 
econometric model of a specific context, a simple system of equations to generate 
testable predictions, and a simulation of multiple inter-connected economic processes. 
Though the philosophical literature on trade-offs has moved away from arguing about 
Levins’s particular formulation (e.g. the particular virtues and a three-way trade-off 
are no longer widely discussed), the essential motivation and logic remains the same. 
Modelling trade-offs refer to the systemic relationship of attenuation between virtues; 
getting more of virtue X implies sacrificing performance on virtue Y. If trade-offs can 
be asserted then the question can be answered in favour of attenuation; conversely, an 
absence of trade-offs implies neutrality. The issue, then, is the conditions under which 
trade-offs occur. 
 There has been significant interest recently on the topic of trade-offs (e.g. Orzack 
& Sober 1993; Orzack 2005; Weisberg 2006; Matthewson & Weisberg 2009), but 
much of the literature argues for or against an unconditional application of trade-
offs.69 An exception to this is Matthewson (2011), who presents the idea that trade-
offs are induced by the nature of the target being modelled. The key idea is that the 

____________________________________________________________________ 
69 An alternative view, argued for in Odenbaugh (2003), is that trade-offs are a pragmatic matter.  The 

interest here is in principled trade-offs, though this is fully compatible with the additional constraint 
of pragmatic trade-offs.     
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trade-offs may be caused by the nature of the systems being represented and may thus 
be variable across different disciplines. This approach is motivated by the observation 
of “the difference in how hard the trade-offs bite in different disciplines” (Matthewson 
2011, 330). He argues that trade-offs are more prevalent in biology relative to other 
physical sciences and that this is due to the heterogeneity of relevant entities and 
causal forces. In support of the different nature of the targets, he adduces well known 
problems with the attempt to analyze biology in the same way as other physical sci-
ences (e.g. the lack of universal generalizations, historical dependence, sensitivity to 
initial conditions).  In this view, the severity of trade-offs is variable, with more ho-
mogenous systems being much less susceptible to trade-offs than more heterogeneous 
ones.  
 Though Matthewson’s focus is on biology, it seems that the target-induced account 
has desirable properties for expansion to apply to other domains, such as the social 
sciences. It is inherently a theory about differences between the systems studied by 
different disciplines. While the focus is on the contrast between biological systems 
and the other physical sciences, the argumentative structure turns on general difficul-
ties with modelling heterogeneous systems. It provides a reason to think that the trade-
offs faced might vary with the nature of the systems under study. 
 The intuitive argument for heterogeneity-induced trade-offs is quite appealing. 
When modelling electrons, the numerical identity of different electrons lends itself to 
increasingly precise models of the entire class. When modelling ecosystems, there 
cannot be the same confidence that precisely capturing the dynamics of a desert eco-
system can be generalised to a tidal ecosystem. This can be read as an argument that 
the ‘classical physics’ relationship to modelling is the exception, not the rule. It was 
made possible due to the fortuitously homogenous nature of systems of elementary 
particles.  
 A more formal argument could also be constructed by combining the appeal to 
heterogeneity with Matthewson’s previous work with Michael Weisberg. In a model-
focused approach, trade-offs are caused by the very nature of model-based represen-
tation (Matthewson & Weisberg 2009).70 Here the discussion focuses on two 
particular virtues: generality (the number of targets represented) and precision (spe-
cifically, parameter precision). The question Matthewson and Weisberg pose is: what 

____________________________________________________________________ 
70 The following account somewhat simplifies and reconstructs the account of Matthewson and Weis-

berg.  For example, the distinction between individual models and model families is neglected. 
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effect does increasing parameter precision have on generality? The effect is consid-
ered in terms of two senses of generality: the set of all logically possible targets and 
the subset of actual targets. The case of all logically possible targets is considered first 
to anchor the argument. Increasing parameter precision - by reducing parameter un-
certainty - is argued to directly reduce the number of systems to which a model may 
possibly apply. The more precise parameter has the effect of picking out some systems 
in greater detail but also of excluding other targets which the new parameter uncer-
tainty range excludes.  The direct attenuative relationship between precision and 
possible generality (p-generality) is referred to as a strict trade-off. With the argument 
anchored in p-generality, the more complicated case of actual generality (a-generality) 
trade-offs can be considered. Here the argument from logical possibility is modified 
by the fact that the subset of actual systems may be such that increasing parameter 
precision does not reduce the set of actual systems to which a model applies. This is 
the case just where the additional detail in question applies to all actual targets. Strict-
tradeoffs do not apply in this case. The most that can be said is that increasing perfor-
mance with regard to one virtue either decreases performance with regard to another 
virtue or leaves it the same (i.e. both cannot be simultaneously increased); this is called 
an increase trade-off. This is similar to the claim that there may be either attenuative 
dependence or independence (but not ampliative dependence) between virtues. In 
summary: models face increase trade-offs in the best case and strict trade-offs in the 
worst case.   
 I will not follow the arguments of this account in detail. Instead I propose recon-
structing the argument starting from considerations of target heterogeneity. The 
interest here is in a-generality (the standard notion of generality) and whether partic-
ular models exhibit strict trade-offs (henceforth, simply trade-offs) in the context of 
some particular set of targets.71 Consider a model which applies to a set of targets. 
Then consider the possible status of the model with respect to the same targets after 
adding some additional property. The status will depend on whether the model con-
tinues to apply to all targets. This will be achieved exactly if the property chosen is a 
common property of all the systems in the set.  

This can be demonstrated by considering the example of modelling elec-
tricity markets presented in Chapter 2. Take the most general form of electricity 
market modelling: a Cournout equilibrium model. Here there are very few properties: 

____________________________________________________________________ 
71 Increase trade-offs are not of interest here because they do not differentiate between independence and 

attenuative dependence. 
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a set of identical sellers, a set of identical buyers, and a matching algorithm. Now 
consider a set of electricity markets which are the explanatory targets of such a model. 
Suppose that the most general model applies to all of the targets in the target set. Now 
suppose that a further property is added to the basic model: transmission costs are 
added, temporal demand fluctuations are added, a more detailed auction algorithm is 
specified, etc. Continuing to add these details would eventually lead to something like 
the detailed Sun and Tesfatsion (2007) model. If the properties added to the model are 
common to all of the targets in the target set, then the set will remain the same. In this 
case there is homogeneity across the specified properties and also a lack of trade-offs. 
On the other hand, in the case of heterogeneity across the added properties will mean 
a smaller target set; trade-offs will be encountered. 
 The common properties approach can also be stated more formally: consider some 
antecedent model M and a modified model M+P which is just M plus some new prop-
erty P; if P is a common property among the set of targets T then there is not a trade-
off in going from M to M+P. The existence of trade-offs is then conditional on the 
homogeneity of the set of target systems.72   
 Analysis in terms of common properties can be extended to consider the full set 
of properties of a given model. The degree to which trade-offs bite is determined by 
the properties of the relevant targets. Consider the two extreme cases of perfect ho-
mogeneity and perfect heterogeneity. In the former, all properties are common while 
in the latter there are no common properties. In the perfectly homogeneous case there 
are no trade-offs at all. A more and more detailed representation can be constructed 
without losing empirical fidelity with regards to any of the targets. In the perfect het-
erogeneity case, trade-offs are at their worst because every property added to the 
model will have the effect of reducing empirical fidelity with regard to some targets.  
 To be useful in practice, the common-properties approach also needs to cover in-
termediate cases between the ideals of perfect heterogeneity and perfect homogeneity. 
To analyze intermediate cases, a connection needs to be made between the degree of 
heterogeneity and strength of trade-offs. This can be formalized in a numerical frame-
work, the intent of which is not to provide a directly practicable method but to briefly 
and precisely show the extensibility of the common properties-approach.  

____________________________________________________________________ 
72 Trade-offs are a limiting relationship between virtues. Individual models will often do worse than the 

theoretical maximum enforced by trade-offs; the theoretical maximum is to actual model perfor-
mance as thermodynamic efficiency is to actual engines. 



The Divergent Evolution of Evolutionary Economics 

 86 

 Suppose we want to calculate the degree of heterogeneity (H) of a set of targets. 
In the perfect homogeneity case H=0, for perfect heterogeneity case H = 1.73 The 
simplest approach to analyze intermediate cases is as a binary normalized sum over a 
set of properties with the truth condition being whether a property is common to all 
targets: 
 

(1)  𝐻𝐻 = ∑ �1/𝑖𝑖,𝑃𝑃𝑖𝑖  𝑖𝑖𝑖𝑖 𝑐𝑐𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑚𝑚
0, 𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑖𝑖  

 
Then H=0.5 means that half the properties of the targets in question are common. A 
more sophisticated approach is to consider the commonness of a property itself to be 
a normalized variable at the level of individual properties. Take Ci to be the proportion 
of targets (Tj) to which a property Pi applies. Then Ci=0.5 means that a property ap-
plies to half of a set of targets. This gives: 
 

(2) 𝐻𝐻 = ∑ 𝐶𝐶𝑖𝑖𝑖𝑖  = ∑ ∑ �
1/(𝑖𝑖 ∗ 𝑗𝑗),𝑃𝑃𝑖𝑖  𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑖𝑖𝑒𝑒𝑖𝑖 𝑡𝑡𝑜𝑜 𝑇𝑇𝑗𝑗 

0,            𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑗𝑗𝑖𝑖  

 
Further extension could even address the problem of the binary nature of ‘applies to’. 
One could consider the degree to which a particular property fits a particular target 
(Fij = normalized degree of fit between Pi and Tj).74 Then Fij=0.5 means that Pi has an 
intermediate degree of fit with respect to Tj:  
 
  (3) 𝐻𝐻 = ∑ ∑ 𝐹𝐹𝑖𝑖𝑗𝑗𝑗𝑗𝑖𝑖  (𝑖𝑖 ∗ 𝑗𝑗)⁄  

 
While the exact specification of the metrics can certainly be debated, this seems a 
clear proof of concept. These formulations capture, at increasing levels of specificity, 
the degree of heterogeneity of a set of target systems. This would allow the trade-off 
argument to be gradated, with more heterogeneity leading to stronger trade-offs. 
Though this is not pursued in detail here, the important result is that the common-
properties approach does not break down when going beyond the ideals of perfect 

____________________________________________________________________ 
73 There are obvious problems of in directly measuring such a ratio in terms of the infinite number of 

possible systems and properties involved.  The numerical examples are only intended to show the 
conceptual coherence of the notion of degree of heterogeneity. 

74 F is notably more vague than the other variables involved and needs further consideration to be even 
conceptually operational. 
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heterogeneity and homogeneity. Analyzing heterogeneity as a matter of degree allows 
for a nuanced answer to the question of the attenuative vs. neutral relationship between 
virtues. Degree of heterogeneity determines the degree to which the relationship be-
tween generality and empirical fidelity is attenuative. 
 The common-property approach to target-induced trade-offs provides a general 
account of how heterogeneity leads to trade-offs. It provides more precise reasons for 
the heterogeneity-induced trade-offs suggested by Matthewson. The specific argu-
ments from the biology-physical sciences case are just one instance of a general 
argument about domains of science. The important factor in determining the extent of 
trade-offs is the degree of heterogeneity, which could easily be applied to any domain 
of scientific modelling. 

4.5. From trade-offs to virtue pluralism 

The existence of trade-offs suggests that modellers of significantly heterogeneous sys-
tems need to choose how much empirical fidelity and generality to pursue. This 
constrains the normative stance which should be taken when trade-offs hold. How-
ever, the fuller implications have not been thoroughly explored in the trade-off 
literature, which focuses more on the existence and causes of trade-offs. The view 
defended here is that the main implication of trade-offs is that a certain sort of plural-
ism emerges, namely virtue pluralism. Using only an indifference principle between 
virtues, several of the counter-arguments to virtue pluralism can be diffused. 
 To understand the implications of trade-offs it is helpful to start with their intended 
argumentative function. The most common use of trade-off arguments has been as a 
localized attempt to defend a minority position against an entrenched virtue. In the 
case of biology, this was to licence more abstract ecological modelling against a prev-
alent virtue of empirical fidelity. While the legitimization of alternative modelling 
virtues is a valid implication of trade-offs, it leaves an unclear normative situation. 
Given the structure of the trade-offs, the same argument which licenses the minority 
position against the entrenched majority equally licenses the majority against the mi-
nority. Trade-offs cut both ways. In order to go beyond local legitimization, a general 
account of relationships between different virtues is needed.   
 The direct implication of the trade-offs is that different models do well against 
different virtues. A more specific reading is that different models do well against ev-
idential vs. explanatory virtues. Since there is no clear way for a model to serve all 
virtues simultaneously, it is natural to turn to a pluralist interpretation. This is termed 



The Divergent Evolution of Evolutionary Economics 

 88 

virtue pluralism to mark it out from the many other pluralist approaches (cf. Kellert et 
al. 2006b). This is the view that multiple, incompatible virtues may each be legitimate 
targets of modelling but that no virtue or combination thereof constitutes a justified 
and non-arbitrary normative standard. All that is required to move from trade-offs to 
virtue pluralism is a weak negative principle, which I call the indifference principle. 
This is the principle that, in the absence of justified and non-arbitrary arguments for a 
general normative difference between virtues, these virtues ought to be treated as hav-
ing equal normative standing. In a situation of ideal trade-offs, different models are 
required to satisfy evidential and explanatory virtues. If we additionally assume that 
the indifference principle is in force, then it is not possible to rank virtues and thus not 
possible to rank models that take different virtues as their objective.75 Virtue pluralism 
is in force. 
 To demonstrate the argumentative power of the indifference principle and thus 
virtue pluralism, it is useful to consider views which attempt to argue for one of the 
constituent virtues over the other. There are many attempts to compare virtues relative 
to some ceteris paribus good. Here some examples are provided from economics. In 
favour of empirical fidelity, consider the arguments of Shapiro (2005). He compares 
approaches based on generality and empirical fidelity in terms of a ‘what knowledge 
is gained if it fails’ criterion. He argues that a focus on generality is prone to cata-
strophic failure. In the case that such a model fails, one is left with a conceptual and 
mathematical framework which has no target, rendering it practically useless. On the 
other hand, a focus on empirical fidelity is much more robust to the heterogeneity 
threat. If there is a failure to create a systematic explanation, then one is still left with 
a series of specific explanations which do have targets. However, the opposite con-
clusion is reached if one accepts Mäki’s arguments about the explanatory ambition of 
economics (e.g. Mäki 2009b). General explanations help economists seek out deep 
causes of economic events instead of merely describing surface causes. This view of 
the benefits of successful general analysis is the mirror image of the ‘what-if-it-fails’ 
line of reasoning.  
 These examples clearly show the inability of most arguments about virtues to dif-
fuse virtue pluralism. They proceed by only addressing the benefits of a given virtue 
and/or the drawbacks of competing virtues. However, they do not consider the virtues 
jointly. If both Shapiro and Mäki are correct relative to their chosen virtue, then both 
only provide a part of the overall judgement. In effect, each rightly points out one side 

____________________________________________________________________ 
75 This leaves open the possibility that different models may well be ranked relative to a given virtue. 
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of the trade-off without considering the other side; this is like doing only half of a 
cost-benefit analysis. Given that the trade-off argument is the conjunction of the 
claims that evidential and explanatory virtues are important, simply affirming one 
premise has no effect on the argument. To overcome the indifference principle one 
would need to argue that one virtue or set of virtues is systemically more valuable 
than another.  
 The requirements for a viable counterargument against the indifference principle 
have been clarified: one must provide justified and non-arbitrary reasons for the dif-
ferential valuation of either particular virtues or sets of virtues. There are at least two 
counterarguments which meet this standard. The first of these would attempt to re-
solve the trade-off by focussing on the purposes of different models. A key claim of 
Uskali Mäki’s pragmatic account of models (e.g. Mäki 2005) is that purposes resolve 
many apparent problems in modelling. Different virtues might be amenable to certain 
purposes and thus there is no need to be a pluralist about virtues if one is a pluralist 
about purposes. The second objection would be that the implications of trade-offs are 
not so pluralist after all but rather point towards the superiority of mid-level model-
ling. Mid-level modelling aims to balance virtues and might be argued to be the best 
of both worlds. This argument accepts existence of trade-offs but substitutes a mod-
eration principle for the indifference principle. These will be addressed in turn.  
 Pluralism of purposes is often evident in modelling practice. A certain purpose 
may act as a way to define appropriate virtues for a given modelling exercises. So, to 
use an economic example, if a model is meant to give policy advice at the European 
level, then this purpose has the effect of setting the required level of generality. The 
argument is then that, according to the given purpose, a certain level of generality is 
a more appropriate solution than those of a higher or lower level of generality. This 
seems to argue against the indifference principle. 
 In fact, this argument misses the point by conflating the pragmatic reasons for 
which purposes are imposed with justified and non-arbitrary reasons. Suppose that 
one accepts the prevalence and pragmatic utility of purposes in modelling practice. 
The argument from purposes is that given a certain purpose, different valuations can 
be assigned to sets of virtues. This certainly offers reasons against indifference in the 
context of a particular purpose; what is less clear is if these reasons are justified and 
non-arbitrary epistemic reasons. Purposes, in the standard usage, are not the sort of 
thing which can be independently epistemically justified, but are rather specified on a 
pragmatic basis. To revisit the European-level example, one may well have pragmatic 
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reasons to want such a model. However, there is no justified epistemic reason to priv-
ilege this choice of purpose. Then purposes do nothing to solve the problem of trade-
offs in general; at best, they side-step it. This side-step can be a pragmatically justified 
focussing tool but it carries the danger of obscuring the fact that a trade-off has been 
made at all. The situation can be clarified as follows: Trade-offs constrain the set of 
possible solutions about which one should be pluralist. Purposes may be imposed 
which make a pragmatic second selection from this set based on fitness to pragmatic 
purpose. None of this argues against talking in terms of pluralism of purposes or im-
plies that pluralism about purposes and virtues is incompatible.  It does, however, 
highlight that those imposing a certain purpose ought to be aware that their choice of 
purpose indirectly imposes a pragmatic selection on trade-off constrained alternatives. 
Conflating pragmatic and trade-off induced selections is what lends the appeal to pur-
pose its intuitive appeal.  
 The second objection to the indifference principle is that one ought to prefer a 
moderation principle. This asserts that a balance of virtues is superior to highly spe-
cialized approaches (in the direction of either virtue). One way of spelling this 
intuition out is as an argument towards mid-level modelling (mid-level approaches 
are discussed in Gilbert 2008; Boero and Squazonni 2005). An argument for the su-
periority of mid-level modelling is that there is a ‘sweet spot’ in modelling which 
achieves intermediate values of both evidential and explanatory virtues rather than 
specializing in one or the other. This can be justified by the sort of logic behind judi-
cial balancing principles: in the absence of the ability to simultaneously achieve right 
A and right B, they ought to be balanced against each other. 
 It is certainly the case that trade-offs legitimize a mid-level strategy. Balancing of 
virtues is one way to solve the trade-off. Furthermore, there are likely many different 
mid-level strategies, if mid-level is taken to be the broad class of non-specialist strat-
egies. It is also the case, as discussed in the previous objection, that a certain balance 
of virtues may be optimal relative to some framing purpose. This is a natural place to 
perform mid-level modelling. However, legitimization aside, this is not an argument 
to the privileged status of the mid-level.76 The most that can be said then is that, when 
considering the many possible weightings of virtues, the extremes of exclusively pre-
ferring one virtue are a small portion of the set of possible solutions. Most solutions 

____________________________________________________________________ 
76 A case for privileged status must rely on some way of assigning differential normative evaluations to 

balanced and specialist methods.  For example, one would need to argue for the existence of decreas-
ing returns to pursuing a particular virtue.  This is what drives the intuition that there should be a 
‘sweet spot’.   
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will be ‘mid-level’ in the sense of not being at either extreme but not ‘mid-level’ in 
the sense of assigning equal weighting. For example, in models of innovation, some 
models target the differences between broad classes of goods (product vs. service; 
physical vs. informational) while some target specific industries. While neither is at 
the extremes of the spectrum, the latter is clearly more weighted towards the empirical 
end of the spectrum. Unlike the analogy from the judicial balancing principle, there is 
room for multiple approaches which do not directly interfere with each other. In the 
absence of reasons for supporting an equal weighting of virtues, the indifference prin-
ciple remains in force.  
 The relatively weak indifference principle has been shown to be sufficient to deal 
with counter-arguments to the proposition that trade-offs imply virtue pluralism. It 
implies that where evidence for trade-offs is clear, there should be an expectation of 
different legitimate weightings of virtues. In the context of the larger argument, it is 
the final step in an argument which connects heterogeneity to trade-offs to virtue plu-
ralism. This line of argument implies that much is at stake in making and assessing 
claims about the heterogeneity of a given domain. In the case of economics, it high-
lights the importance of beliefs about the heterogeneity of economic systems.  

4.6. Are economic systems heterogeneous? 

The tactic of this chapter has been to argue that introducing considerations of onto-
logical heterogeneity affects the ability of generality and empirical fidelity to sit well 
together. To recap the argument thus far, virtue pluralism is the implication of trade-
offs which occur under conditions of heterogeneity. This section returns to the specific 
implications of these general arguments for the question of whether generality is a 
justified and non-arbitrary standard in economics. Even if one accepts heterogeneity 
as the hinge condition between neutrality and attenuation in general terms, it remains 
to be argued into which side of the hinge economic systems fall. This sets the focus 
on the nature of economic systems and the degree of heterogeneity that they exhibit. 
  The central problem with arguing about ontological heterogeneity is the difficulty 
of assessing a priori how serious the problem is. In order to have explicit epistemic 
access to such information, one would already need clear knowledge of the system in 
question, rendering the methodological question moot. This leaves two avenues avail-
able for continuing this debate: via general principles and via analysis of scientific 
practice. A general approach would specify general conditions under which assertion 
of significant heterogeneity is plausible and argue whether economic systems fulfil 
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these conditions. A practice-based approach would leverage the views of researchers 
closest to the systems in question to come to conclusions as to whether heterogeneity 
is a significant feature of economic systems. 
 In his treatment of biological systems, Matthewson finds the practice-based option 
more convincing. The specific strategy employed is to engage biologists’ background 
commitments by connecting heterogeneity to the principle of variation in evolutionary 
theory. To summarize his argument: if you accept Darwinism, then you are already 
committed to heterogeneity (via the principle of variation). This approach has the ad-
vantage of connecting heterogeneity to the biological vernacular and avoiding the 
difficulties of direct philosophical arguments. The power of the argument in the case 
of biology is the near unanimous commitment to something like the principle of var-
iation. The force of the argument would be diminished in the case of conflicting 
background commitments. A further complication which is not considered by Mat-
thewson is the need to distinguish between different degrees of heterogeneity. These 
can range widely from slight divergences from natural types to the total lack of com-
monality between any two token system behaviours. Since degree of heterogeneity 
determines the degree to which trade-offs bite, distinguishing between degrees of het-
erogeneity is crucial. 
 The approach in this section will be to follow the practice-based strategy with a 
focus on identifying differing views on heterogeneity. To assist in identifying diver-
sity of opinion, I propose a set of different positions on heterogeneity and attempt to 
populate these with proponents (both economists and philosophers of economics).77 
These positions are (in ascending order of commitment to heterogeneity): lack of het-
erogeneity, surface heterogeneity (acceptance of common underlying mechanisms), 
variable heterogeneity (acceptance of local generalizations), and pervasive heteroge-
neity. If, as in the case of biology, a near unanimous commitment to one of the 
positions arises, then the question can be resolved in a similar manner. 
 One extreme view is to discount heterogeneity entirely (View 1 hereafter). This 
would imply viewing economic systems as akin to those of classical physics. The 
limited number of adherents to this view would be historical: namely, those early pi-
oneers of the attempt to boost the scientific credentials of economics by emulation of 
physics. This view might be ascribed to some historical figures reviewed by Mirowski 

____________________________________________________________________ 
77 Of course, not all views will be neatly accommodated (e.g. those instrumentalists who profess to make 

no meaningful assumptions about the nature of the system under study).  The goal is not to be ex-
haustive, merely to provide some insight into those who do take a position. 
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(1989). However, this view can be seen as not even covering the early modern tradi-
tion despite its characteristically heavy reliance upon homogeneity assumptions. For 
example, Hodgson (2013) has argued that Marshall was already very engaged by the 
heterogeneity of actual economic systems, despite the strong homogeneity assump-
tions in his models. If any major figure ever accepted this view, it is no longer 
seriously maintained.78 The main lines of argument have moved on from the existence 
of heterogeneity to the nature and import of heterogeneity.  
 A more relaxed version of the homogeneity thesis accepts some degree of hetero-
geneity while maintaining the existence of deep homogeneity (call this View 2). Such 
an argument would claim that there is some variety in the details but an underlying 
homogeneity in the most causally important elements. One way to parse this out in 
terms of entities is as diversity centred on natural kinds.  From a causal perspective, 
one might say that there are common mechanisms, instances of which differ in their 
details. In such a ‘centred diversity’ view, one might argue that the heterogeneity im-
pacts on exactness but that does not affect empirical fidelity in the broad strokes.  Such 
a position has many more supporters, both among philosophers of economics and 
economists. An obvious philosophical proponent of this view is Uskali Mäki (2009c) 
with his mechanistic realism. Similar commitments seem to be taken seriously by 
modern economic thinkers. Though economists are not as explicit in their commit-
ments as philosophers, they present arguments that are at least consistent with this 
view.79 Take, for example, Akerlof’s (1970) famous model of information asymmetry 
which was used to describe of dynamics of the market for used vehicles. The focus 
was on describing the core mechanism of information asymmetry. A common inter-
pretation of the relationship to economic targets is that the mechanism developed 
explained the main dynamics of many markets. Though more precise accounts would 
require certain details to be added, these would not change the core mechanism. If this 
view were in fact true of economic systems, then trade-offs would only have a modest 
effect of precluding highly general models from making detailed empirical claims. 
One could then argue that a generality-focussed approach can do most of the work 
with some filling in of details for application to specific cases.  

____________________________________________________________________ 
78 One might argue that some contemporary econophysicists are reviving this view.  In this case, it might 

be seen as an underappreciated ontological move which has accompanied the importation of formal 
techniques. 

79 A fuller parsing of what the ‘real’ commitments of particular economists is a task for history of eco-
nomic thought.  What is important for present purposes is that there is at least a substantial minority 
of economists who would subscribe to the view in question.  
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 The next strongest version of heterogeneity views makes a substantial concession 
to the existence of heterogeneity (View 3 hereafter). This view holds that while there 
are no universal regularities across economic systems, there may be some more lim-
ited domains in which relative homogeneity can be found. A kind of second order 
heterogeneity holds: the degree of heterogeneity is variable across and/or within given 
domains. That is, while there are some elements which exhibit deep heterogeneity, 
others exhibit more shallow heterogeneity. Another way of parsing this idea out is in 
terms of local regularities. This is the claim that within a particular frame (spatial, 
temporal, institutional), there is a relatively low level of heterogeneity. To see the 
contrast with the common mechanisms view (View 2), consider the differences be-
tween so-called New and Old Institutionalist economists, in the traditions of 
Commons (1934) and Williamson (1974) respectively. In contrast to New Institution-
alists who hold a centred diversity view (that institutional structures are explained by 
a central mechanism of transaction costs), Old Institutionalists would fit more com-
fortably into this variability view. They would argue that it is exactly where 
institutions have formed that pockets of homogeneity are to be observed. Consider the 
example of electricity market modelling again. Suppose a stable market structure 
comes about. In one view, these come about as a result of all parties minimizing trans-
action costs. In the other, implicit and explicit rules constitute an institutional context 
which limits behaviours and lead to a level of uniformity of behaviour. Another source 
of support for this view would be evolutionary economics, where the causal im-
portance of heterogeneity is emphasized. A further set of subscribers would likely be 
found in economic history, where diversity is a source of interest. This view is also 
likely to find some philosophical support. One could read Nancy Cartwright’s Dap-
pled World view (1999) as being consistent with the view in question. In this 
interpretation, using the term ‘dappled’ implies both first and second order heteroge-
neity. The implications of accepting this view are already significant in terms of trade-
offs. In at least some domains, one can expect trade-offs to bite rather hard. In any 
case, it is always open to debate to what degree a particular domain is subject to trade-
offs. There may be some better-than-zero sum combinations of virtues but trade-offs 
are usually being made to some extent. Even where local regularities exist, there is 
still some concession of generality at work; it is exactly in accepting reduced gener-
ality that the local regularity is isolated.80  
____________________________________________________________________ 

80 Where local generalizations are present, empirical fidelity does not need to be sacrificed to obtain ad-
ditional generality.  Approaches which are less general than the level of the regularity miss out 
because more general approaches do not give anything up for added generality. 
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 A final view is the most extreme with regards to heterogeneity (View 4). This is 
the view that heterogeneity is the rule. This view does not take the co-existence of 
generality and empirical fidelity very seriously.  There are not even pockets of regu-
larity beyond the level of individual contexts. This view has not been expressed very 
often in the context of economics.  The closest available philosophical support would 
be an adaptation of the methodological localism of Little (2009). In a less explicit 
sense, some economic anthropologists seem to adopt something like this view when 
they approach each economic context without the goal of generating any general the-
ory of economic behaviour. This view on heterogeneity tends to be expressed through 
single virtue approaches. It seems that this view is too strong for most economists and 
philosophers of economics. 
  Though there is surely additional descriptive work to be done, some preliminary 
conclusions can already be drawn. In terms of implications of trade-offs, View 4 
would imply taking trade-offs at face value; View 3, that trade-offs are a serious prob-
lem; View 2, that trade-offs only affect making detailed claims; and View 1, that trade-
offs are irrelevant. The major break point for the implications of trade-offs is between 
views 2 and 3, which have been argued to have at least a substantial minority of sup-
port. In light of these initial results, there seems little prospect of the unanimity seen 
among biologists.  

4.7. The gamble of priority 

The different positions on the nature of heterogeneity in economics allow evaluation 
of the original question of this chapter: the justifiability of the normative standard of 
generality in economics. Recall that this judgement was argued to be conditional on 
the relationship between generality and empirical fidelity: the standard is arbitrary if 
generality stands in an attenuative relationship with other virtues but might be justified 
in the case of a neutral relationship. Judgement of attenuation is in turn conditional on 
beliefs about ontological heterogeneity, which is a matter of dispute in economic prac-
tice. Given that there is no clear consensus on the hinge condition, the question is what 
general conclusions can be drawn about the normative standard of generality in eco-
nomics. 
 One subset of views on the heterogeneity of economic systems, namely Views 1 
and 2, largely supports the neutrality of generality with respect to other virtues. These 
views are consistent with giving priority to generality. Since there is no significant 
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principled interaction between virtues in this case, there is no need to make a princi-
pled argument to justify giving priority to generality. Instead, it would be sufficient to 
claim that there will be due attention paid to all virtues in the full course of future 
research. One could make a pragmatic argument about fruitfulness of giving priority 
to generality. If one could successfully argue that a generality-first approach yielded 
better progress than a generality-later approach, then priority could justifiably be 
given to generality.  
 The situation is much more difficult in the case of Views 3 and 4, which accept 
significant heterogeneity of economic targets. The virtue pluralism that is the conse-
quence of accepting these views implies that giving priority to generality is just one 
of many solutions to the trade-off. Systematically enforcing this single solution goes 
beyond mere neglect of evidential virtues to an indirect choice to exclude such con-
cerns. Recall from Section 2, that in this case one would need to argue for a 
paramountcy claim. This is a significant challenge indeed, all the more so given that 
a paramountcy clause would need to overcome the indifference principle described in 
Section 4.  
 Given that the descriptive approach of the last section was unable to decide be-
tween these two cases, the best that can be given is a conditional answer to the 
justifiability question. In the absence of independently justified paramountcy claims, 
the justifiability of the norm of giving priority to generality depends on beliefs about 
ontology. However, given the strong nature of the concept of justification, even this 
conditional answer has some force. If current norms embed assumptions about the low 
degree of ontological heterogeneity of economic systems, then these norms are based 
on a gamble regarding the nature of the world. If giving priority to generality is a 
gamble, is a poor basis for justified norms.  
 To clearly see the risks involved, one only needs to consider the consequences of 
assuming one view when the other in fact holds. Suppose that View 2 is assumed but 
View 3 is in fact the case.  Here, there would be priority for generality-focused re-
search to the exclusion of research focussing on empirical fidelity. This would be 
based on the mistaken premise that empirical fidelity could be added post hoc to gen-
erality-focused research. The opposite situation also has risks (i.e. where View 3 is 
assumed but View 2 in fact holds). Then time and resources would be spent analyzing 
many tokens more than necessary, with the opportunity cost in investments that could 
have been made in the discovery of underlying types. Consider the example of elec-
tricity market modelling again. If heterogeneity is underestimated in these markets, 
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then there is a risk of overspending resources on abstract auction structures. If heter-
ogeneity is overestimated, there is a risk of building very many specific simulation 
models and missing out on the explanatory power of less specific models. If assuming 
either view entails risks, then neither is a suitable basis for justified norms.
 If one is committed to the norm of giving priority to generality and one accepts 
the lack of practice-based consensus, the only way to avoid the gamble is to argue that 
something like View 2 is in fact the case. One needs to argue that despite the variety 
of beliefs about ontological heterogeneity, a low degree of heterogeneity is in fact the 
case. An obvious place to look for arguments about which systems should be expected 
to exhibit significant heterogeneity would be Matthewson’s arguments for heteroge-
neity in biology. After all, it is his argument about the differences between specific 
fields (biology vs. the physical sciences) which was used to motivate this general 
framework. The first set of arguments that Matthewson gives relate to fruitful markers 
of heterogeneity. Candidates are: the lack of universal generalizations, historical de-
pendence, and sensitivity to initial conditions. These conditions do not seem to offer 
a clearer case for View 2. Consider universal generalizations. The evidence for uni-
versal generalizations in economics is not promising. The strongest arguments for a 
law-like interpretation posit that economic theories are ‘inexact’ (Hausman 1992), 
which is some distance from universal generalizations. Despite the current paucity of 
universal generalizations, one might hope that the problem might be overcome in the 
future (e.g. there are universal generalizations but we just have not found them yet). 
These sorts of disciplinary immaturity arguments only replace one gamble with an-
other and one that only gets weaker with time.81 In sum, while normative 
considerations are not definitive they do point in the direction of the plausibility of 
heterogeneity assumptions. If anything, normative considerations only make the gam-
ble on View 2 seem all the riskier.  
 If one takes a dim view of the gamble on giving priority to generality, it raises the 
question of the standing of the fruits of the research done under its auspices. What is 
the status of previous economic work in the generality tradition? That some models 
will strive for generality is defensible as a legitimate position within the trade-off. 
However, this does not license the argument that all models should be expected to 
make the same trade-off. Thus the main target of the argument is not carrying out 
research within the generality tradition but the imposition of the generality tradition 
____________________________________________________________________ 

81 In probability terms, the immaturity argument is that the ratio of explored to unexplored candidate 
generalizations is low.  As more possibilities are considered and rejected the ratio increases, making 
the immaturity argument less probable. 
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on all research. Hindriks (2008) claims that, in economics, models should be seen as 
engines for developing explanations rather than cameras for capturing targets in detail. 
Claiming models are “an engine, not a camera” is explicitly imposing a focus on ex-
planatory virtues over evidential virtues; it is exactly the sort of claim which the 
gamble of priority calls into question. Of course, the opposite claim is equally unjus-
tified. A principle of tolerance holds: all solutions to the trade-off warrant equal 
hearing. 
 The pluralist interpretation of trade-offs is then a partial victory for the critical 
view that sees generality as being too dominant an impulse in economics. It is a vic-
tory, in that it forces the issue on the priority of generality. The burden of proof is then 
on those who view generality to have priority in economics to provide convincing 
arguments for either homogeneity or paramountcy. It is also a victory in that it legiti-
mizes the kind of empirically-oriented modelling that the critical view is fond of. 
However, these victories are only partial in that the principle of tolerance also applies 
to approaches which give priority to generality. The trade-off view follows the critical 
view on the problems in the way that economics has dealt with differing modelling 
virtues but does not follow it in its rejection of generality-focussed research. The re-
sult, as is so often the case with arguments to pluralism, may leave neither side 
particularly satisfied.  

4.8. Chapter conclusions 

In traditional philosophy of science, different fields were largely treated as instances 
of the same type. At the least, a strong argument can be made that the historical trend 
was to take classical physics as a regulative ideal.  The observation that, in at least 
some fields, generality and empirical fidelity sit well together would then make the 
neutrality view plausible. In light of the arguments presented here, this default as-
sumption has ignored the nature of the targets being studied. In assuming neutrality, 
one takes on an implicit commitment to the homogenous nature of the system in ques-
tion. Under conditions of ontological heterogeneity, generality will have costs in terms 
of empirical fidelity. The conditionalized value of generality undermines the claim 
that the disciplinary convention of giving priority to generality is a justified and non-
arbitrary standard.  
 The clearest implications of this analysis are for those who self-identify as devel-
oping economic models (or theories) that embrace heterogeneity, such as the sub-field 
of Evolutionary Economics (e.g. Pyka and Fagiolo 2007). Here the message is that 
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the sort of heterogeneity assumed matters a great deal.  The common refrain is that 
homogeneity only comes in one form but heterogeneity comes in many. If approaches 
such as evolutionary economics are committed to engaging more fundamental sorts 
of heterogeneity (e.g. those described in View 3 or 4), should expect to encounter 
strong trade-offs. These trade-offs will imply a need for significant methodological 
reflection to negotiate the complexities of virtue pluralism.  
 Thinking in terms of trade-offs casts fields which study heterogeneous systems as 
much messier than the classical view. A plurality of models will co-exist. An open 
question is what one can say in a normative sense about the interaction between dif-
ferent approaches in the same field. Are there still reasons to think that collaboration 
will be fruitful and/or necessary? These considerations are also likely to have some 
impact in considering inter-field relationships. 
 In the wider context of the philosophy of the social sciences, considering trade-
offs has an impact on the traditional centrality of generality in economics. This in turn 
might clarify the conflicts between economics and neighbouring social sciences in 
both a descriptive and a normative sense. Descriptively, the ceteris paribus good of 
generality and the neutrality view provide a reconstruction of how economics became 
much more focussed on generality than neighbouring social sciences. It could also be 
an interesting tool to re-analyze debates over the imperialism of economics in relation 
to neighbouring social sciences. Perhaps at least part of the conflict is not only at the 
level of applying a specific theory (i.e. Rational Choice Theory), but also at the level 
of the ‘correct’ level of generality.  
 At a normative level, the trade-off view pushes back against attempts to describe 
any ideal level of generality. While there do not seem to be strong reasons to favour 
mid-level models exclusively, there is a strong case for expanding the range of legiti-
mate solutions to trade-offs. This opens up the opportunity and the challenge of 
modelling the economic world at many different levels of generality. 
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5 A plurality of solitudes: Pluralism and the 

problem of isolation82 

5.1. Chapter abstract 

This chapter raises the problem of isolation in the context of pluralism. It asks how 
pluralism avoids falling into a plurality of solitudes. Practice-based normative analy-
sis is developed to balance normative and practice-based concerns; it represents a 
middle way between pluralism and unificationism. The problem of isolation takes the 
discussion around unity of science in a more practice-sensitive direction without giv-
ing up normative questions. The isolation approach suggests focussing on interaction 
mechanisms which overcome an initial state of isolation. However, strong interaction 
mechanisms pose difficulties for practicability. The question is then which interaction 
mechanisms are practicable in particular cases. 

5.2. Chapter introduction 

Pluralism is in the air in the philosophy of science. In a tradition stretching back to at 
least Suppes’s (1978) PSA presidential address, the idea of the unity of science has 
been under pressure. Recently criticism has become more programmatic with, among 
others, the Pluralist Stance of Kellert et al. (2006a). Here an important distinction is 
introduced between the existence of multiplicity of e.g. models (plurality) and the idea 
that multiplicity is here to stay (pluralism). The hope among some philosophers that 
explanations might neatly nest hierarchically has lost ground to practice-based analy-
sis which accepts the messy reality of scientific practice. 
 Pluralism has been advantageous in bringing philosophical analysis closer to sci-
entific practice. In accepting persistent differences between domains of science, there 
is no longer a perceived need to formulate general normative theories which apply to 
all domains of science. At the same time, pluralism tends to make the normative stand-
ards of ‘good science’ less clear. Without a single, shining ideal to aspire to, one can 

____________________________________________________________________ 
82 An earlier draft of this chapter was presented at the OZSW Graduate Conference in Theoretical Phi-

losophy 2013 in Groningen. 
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worry whether ‘anything goes’. In order to avoid such problems, there is a need for 
analysis of how multiple legitimate domains of practice relate to each other. This has 
been a concern from the origins of the pluralism debate, as the pluralist condition 
challenged the idea that reduction was supposed to hold diverse disciplines together. 
It will be argued that normative concerns about interactions between scientific do-
mains can be remediated while continuing to take practice seriously. Furthermore, 
unlike reduction, concerns about isolation are relevant at a lower, intradisciplinary 
level. The main focus will be on the idea of interactions between domains: how does 
pluralism avoid descending into a series of non-interacting fiefdoms? How are plural-
ist disciplines more than a plurality of solitudes? The problem of isolation will be 
argued to be a real and keenly felt problem in pluralist disciplines. 
 Studying pluralism in this way suggests a new way of doing philosophical analysis 
with a basis in practice. The existing approach to studying scientific practice is to infer 
scientific norms from what scientists actually do. This approach has much to com-
mend it and has led to increasing understanding of the differences between fields of 
science. However, this approach is very much like the ‘revealed preference’ approach 
of economics. There is an inference from actions back to norms. X is good science if 
and only if scientists in fact do X. Call these ‘revealed scientific norms’. But these 
norms cannot be the basis of informative normative analysis. In order to be informa-
tive, there must be cases which at least potentially violate the resultant norms. 
However, if what scientists do is taken as the basis of a norm then it is not even logi-
cally possible that these actions violate that norm (due to the principle of identity). If 
revealed scientific norms are all that is on offer from a normative perspective, then it 
is indeed a case of anything goes. 
 The approach here is a middle way between the normatively strong but descrip-
tively weak tradition of normative philosophy of science and the descriptively strong 
but normatively weak tradition of practice-based studies of science. The aim is to pro-
vide at least some normative guidance on real practice-based problems. In order to 
provide practice-relevant normative analysis of a problem, two requirements need to 
be met. First, there must be a normative problem to be addressed. Second, there should 
be some indication that the problem has been identified by practicing scientists or, 
minimally, arguments that it is a relevant but as-yet unaddressed problem for practic-
ing scientists. Though these problems might not be expected to engage every 
practicing scientist, they should at least be relevant to the ‘small m’ methodology de-
bates within scientific fields (i.e. methodological debates with direct relevance to 
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scientific practice).83 I will argue that both of these conditions are met in the case of 
the problem of isolation. There are both normative reasons to suppose that it presents 
a problem for the conduct of research and evidence that it presents a real, practice-
based problem. 
 The remainder of the chapter runs as follows. Section 5.3 argues that normative 
concerns which are often raised in terms of unification are better conceptualized in 
terms of isolation.  Section 5.4 examines a practice-based case of the isolation which 
exists between evolutionary economics and evolutionary game theory. Inter-domain 
interactions are analyzed in Section 5.5, with the goal of identifying factors which 
lead to a difference in normative strength between approaches. Section 5.6 examines 
what general normative conclusions can be reached in the face of domain heterogene-
ity. The case from Section 5.4 is re-engaged in Section 5.7 to demonstrate these 
normative conclusions. Finally, Section 5.8 concludes. 

5.3.  The normative problem of isolation 

Discussion of pluralism in the philosophy of science was largely a reaction to per-
ceived descriptive shortcomings of the highly normative unificationist model. In 
examining the state of the practice of science, it was argued that many disciplines 
were not following unificationist ideals. According to authors like Dupré (1993) and 
Cartwright (1999), this state of affairs was to be expected given the disordered and 
heterogeneous state of the world. The argument goes that unification of science should 
only be expected if the world in fact has a highly ordered structure. In the absence of 
this sort of structure, we should expect a more fractured sort of science. Scientific 
practice should not yield to the desires of philosophers to order the world but rather 
the opposite should hold. Instead of arguing against the normative desirability of 
unity, the strategy was to argue that desirability was irrelevant in the face of the nature 
of the world. Proposing the enforcement of unachievable norms violated the norma-
tive principle of possibility preceding normativity. 
 The tendency to avoid normative issues through a descriptivist approach has also 
characterized arguments about the problems associated with pluralism. Two of the 
traditional problems which were raised in the face of pluralism were irreducibility and 

____________________________________________________________________ 
83 ‘Small m’ methodology is a term borrowed from Boland (2001).  This is the idea of methodological 

reflection which has immediate consequences for the practice of science.  This is in contrast with ‘big 
M’ Methodology which deals in abstract issues like falsifiability, realism, and instrumentalism.  
Though I do not endorse Boland’s dismissal of Methodology, the distinction is useful.  



The Divergent Evolution of Evolutionary Economics 

 104 

inconsistency. If plurality was the norm, then conflicts might arise between ap-
proaches which studied similar targets but did not easily relate to each other. 
Reduction and consistency were candidate conflict resolution mechanisms which 
were undermined by pluralism. A practice-based rebuttal to these requirements is of-
fered by Kellert et al. (2006a). Reduction and consistency are taken to be problems 
only for a particular project in the philosophy of science and not a problem for scien-
tific practice. The failure of reality to conform to the concepts of philosophers is seen 
as a problem for the philosophical projects based upon unificationist ideals. Thus, the 
problem is an artefact of monistic assumptions rather than a real, practice-relevant 
problem.  This follows the argumentative strategy of attacking unificationist norms 
on the basis of divergence from practice.  
 This line of argument is satisfactory from the perspective of pure descriptivists. If 
a norm does not meet the criterion of in-practice possibility (hereafter: practicability), 
then the norm is invalid. This can lead to a general rejection of the normative status 
of unification. Consider the anti-unity arguments of Dupré (1993). He argues that the 
world is too disordered for unity of science to hold. It is an impracticable and thus 
invalid goal for science. Though Dupré does allow that partial unification may be 
acceptable, he does not ascribe much positive value to it. Then there is much that is 
problematic in attempts at unification and little to motivate it.  
 The problems of practicability raised by Dupré are valid, but it is also important 
to examine what is lost in focussing on practicability alone. Arguments from imprac-
ticability neglect the fact that two criteria are generally thought to be involved in 
judging validity of norms: practicability and desirability. Failing to address desirabil-
ity means, in the extreme, falling into a revealed scientific norms approach, where 
norms are simply statements of common practice. Despite having solid arguments 
from the perspective of practicability, descriptive approaches ignore desirability. For 
the pure normativist – i.e. one who rejects the notion that practicability precedes nor-
mativity – arguments about the desirability of unification can and do proceed without 
suffering any direct effects of practice-based criticism. Within the confines of projects 
which accept a single criterion, the fact of impracticability can be agreed upon but the 
effects are diametrically opposed.  
 While the problems with a purely normative approach are clearly illustrated by 
critiques of reduction, the problems with purely descriptive approaches have garnered 
less attention. Practice-relevant normative analysis attempts to bridge these problems 
by taking seriously both descriptive and normative concerns, via criteria of practica-
bility and desirability respectively. The guiding principle is to take issues of 
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desirability seriously while accommodating practicability. The desired outcome is 
finding the strongest possible norms which respect scientific practice. If the traditional 
unificationist approach continues to provide convincing arguments for desirability, 
then disposing of it entirely might throw out the baby with the bath water. To the 
extent that remediation is possible, modification of approaches which provide con-
vincing accounts of desirability is superior to their rejection. The real normative work 
done by solutions like reduction needs to be identified if a practicable and desirable 
alternative is to be proposed.  
 One approach which moves in this direction is Grantham’s (2004) unity as inter-
connection approach. This attempts to resolve some practice concerns by recognizing 
degrees of unification. The argument is that the degree of interconnection between 
neighbouring domains is itself variable. Sets of domains which have a high degree of 
interconnection will look more like traditional reduction, while others will be more 
weakly coupled. Grantham’s approach is to accommodate both practice-based and 
normative projects as different kinds of unity within a covering account. In this way, 
reduction is kept on the table as one possible manner of interpreting interconnections. 
 There are a few problems with Grantham’s approach for present purposes. First, 
great terminological care is required in order to be clear that unity in Grantham’s case 
is a much broader concept than in the traditional terminology. Suppose one comes to 
the conclusion that unity as inter-relations means a weakly interconnected network of 
domains. If one wants to call this unity of science, then unity is undergoing significant 
conceptual revision from its classical interpretation. More seriously, the anchoring 
point of degrees of unification – reduction – has been rejected here on the basis of 
impracticability. This leads to a second concern: if degrees of unification are anchored 
to an impracticable state, why should it be expected that weaker versions of unifica-
tion will be practicable? A final concern is the most serious and applies to attempts to 
save unification more generally: there is not a clear case for why unification is desir-
able in the first place. Though - and perhaps because – the desirability of unification 
is so commonly assumed to be self-evident, the argument for why unification is de-
sirable is rarely explicitly addressed. This means there is little pressure on someone 
like Dupré to address the loss of desirable interactions between domains. What is 
needed is a contrast case which shows the negative implications of completely aban-
doning interactions between domains. If the desirable aspects of unificationism are to 
be saved, then a clear idea of the desirable function played by unification is required.  
 To clearly see the desirable function played by unification, it is helpful to begin 
the analysis from the opposite state from unity: isolation. A state of isolation holds 
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when there is a total lack of interactions between scientific domains. One subset of 
this lack of interaction is the lack of high-level interactions between fundamentally 
different sciences. The rejection of these high-level interactions is the standard anti-
unificationist response: high-level unification is inessential to the practice of science 
and so can be abandoned. However, isolation is not only about these high-level inter-
actions: a state of isolation implies an absence of much more proximate interactions 
as well. The scale of the problem can be shifted to increasingly proximate interactions: 
from discipline-discipline interactions to problems within disciplines, to problems 
within research programmes, and to within research projects. In changing the scale of 
the interactions considered, the sort of concern of interest moves from the highly met-
aphysical to the level of day-to-day practice. The problem moves from relationships 
between disciplines (such as the chemistry-physics relationship) to the social nature 
of scientific entities such as disciplines. The issue is not merely of separate branches 
of science but of a potentially infinite array of ever smaller units of science. In the 
extreme, pluralism degenerates into a plurality of solitudes. 
 Consider one example of the absence of the absence of proximate interactions: 
isolation between empirically-based and abstract models within a discipline. In 
model-based terms, the problem of isolation is about how models influence each other. 
A coordinating image that comes up in practice-based accounts and small m method-
ology is division of labour. There is a sort of implicit ‘research contract’ that co-
ordinates different sorts of research. One instance of such a research contract is the 
coordination of top-down and bottom-up research. Some modelling enterprises might 
begin with the goal of precisely modelling some well defined target. It is hoped, in 
doing so in several cases, some inductive progress might be made towards more gen-
eral principles. Alternatively, starting from general principles, there can be an attempt 
to apply or test models in more specific circumstances. Here, the idea is one of vali-
dating or confirming general principles. Implicit in taking on different approaches, is 
the idea that the different initial approaches spawn ‘descendent’ approaches which 
overcome some deficits of their ‘parents’. This occurs by trying to move towards the 
virtue currently lacking in each pure approach. If a state of isolation were to hold, then 
such a division of labour breaks down. Then, to use an economic example, general 
results in models of consumer behaviour have little bearing on the evaluation of mod-
els of coffee consumption and vice versa. This is a problem for practicing scientists 
and not just philosophers. 
 For practice-relevant purposes, the real problem is not at the high-level where re-
duction is typically pitched. Furthermore, as the example of coffee consumption 
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demonstrates, the problem is not restricted to the reductionist view of unity as a rela-
tionship between levels of organization. Thinking in terms of isolation implies a 
broadening of the scope of inter-domain relationships considered to include, for ex-
ample, approaches at different levels of abstraction. In either case, the problem of 
isolation is increasingly severe with increasing proximity between domains. The more 
proximate a set of domains, the more that a state of isolation between them has an 
undesirable effect on the practice of science. The problems caused by such low level 
isolation can be seen in the breakdown of communication between approaches which 
study very similar domains. If proximate domains are isolated, the cumulative and 
collaborative nature of science is threatened. Isolation would have radical effects on 
the organization of scientific practice.  
 A state of isolation provides a clear account of the extremes to which an anti-
unificationist argument might lead. While it might seem a small price to let go of 
global unification of the sciences, isolation takes a much more severe toll. It implies 
not merely a breakdown of high-level interactions but also of lower-level interactions 
which are integral to the day-to-day practice of science. The state of isolation allows 
specification of the problem of isolation: in the absence of interaction mechanisms, 
an undesirable state of isolation holds. This provides reason for engaging with the 
issues of isolation even if one rejects the value of high-level unity of science. In addi-
tion, isolation overcomes the other two problems identified with Grantham’s 
approach. It provides a clearly practicable anchoring point and it avoids the termino-
logical loading of unity of science. 
 Approaching inter-domain interactions from the direction of isolation rather than 
unification then fulfils a similar function but implies different immediate questions. 
Unity and isolation represent diametrically opposed starting points for thinking about 
the relationships between domains. Rather than seeing unity as a natural state to be 
explained, the isolation approach takes isolation to be the natural initial state and de-
viance therefrom to be the relevant explanatory object. The change of perspective is 
from the aspirational to the operational: interactions are sought to avoid in-practice 
problems of isolation rather than to fulfil in-theory benefits of unification. Where uni-
fication can be criticized for being in the clouds, isolation is on the ground. The 
problem of isolation can be overcome to varying degrees by different domains but in 
some domains it may be impossible to make much progress on a solution. There is no 
embedded assumption that all domains must be on the road to unification. For exam-
ple, if views about the ontological heterogeneity are in fact descriptive of a given 
domain, then there may be principled blocks to increasing interaction.  
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 There is more to be said about alternative solutions to the problem of isolation 
which can be found in the literature. However, it is already clear that a normative 
problem exists which calls for a solution. Before examining solutions more closely, 
the next section fulfils the second requirement of practice-based normative analysis: 
it shows the ongoing, practice-relevance of the problem of isolation between proxi-
mate domains.  

5.4.  The descriptive problem of isolation 

The second requirement of practice-relevant normative analysis was that a normative 
problem should be identified as a problem by practicing scientists, or be argued to be 
an as-yet-unidentified problem for practicing scientists.84 If this is not the case, then 
the problem of isolation might join problems like irreducibility as an artefact of phil-
osophical framing rather than an actual problem of practicing scientists. While there 
are many calls for increased interaction between specific scientific domains (e.g. those 
reviewed by Grantham 2004), it is helpful to focus on a specific instance of these 
concerns. It would be optimal if such a case met several conditions. First, that the 
domains in question are self-identified as proximate, that there is an expectation of 
interaction between them. Second, it should be a case where a rather severe state of 
isolation is in force. This will demonstrate the kind of undesirable features identified 
in the previous section. Finally, it would be best if the concerns raised had arisen 
organically in the course of practice. This would minimize the possibility of concerns 
being raised on the basis of existing unificationist literature. This section reviews just 
such a case in the problem of isolation between the proximate economic domains of 
evolutionary economics and evolutionary game theory.  
 The case which I will describe is based on a rather clear piece of small-m method-
ological reflection by Hodgson and Huang (2012), hereafter HH. This takes up the 
problem of why there is not much interaction between these two seemingly very sim-
ilar approaches: evolutionary economics and evolutionary game theory. HH’s interest 
____________________________________________________________________ 

84 The possibility of as-yet unidentified problems is left open to account for the change through time of 
practice-based concerns: if problems are identified which were previously unidentified, then there 
must be some genuine practice-based problems which are not yet identified.  Though it is clearly a 
possibility that philosophers could identify one of these problems in advance of scientists, the absence 
of clear statements by scientists makes the argument to practice-relevance much more difficult.  For 
example, there are difficulties separating lack of knowledge from irrelevance: is a particular concern 
in fact unknown to practicing scientists or merely rejected as irrelevant?  Thus, the current focus is 
confined to actual statements of scientists. 
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is in making sense of practice and their approach shows no sign of being interested in 
larger philosophical traditions or questions. The starting point of their analysis is a 
lack of observed interaction despite prima facie similarity of subjects. Both ap-
proaches address economic targets and both use tools framed in evolutionary terms, 
for example both focusing on different economic mechanisms of variation, selection, 
and retention. Yet there is little communication between the two approaches.  
 Evolutionary game theory focuses on finding Evolutionary Stable Strategies 
(ESS), which are just those strategies which represent the equilibrium of some evolu-
tionary game. Different models alter assumptions about the nature of the underlying 
game but most feature myopic agents, large populations, random mixing of agents, 
and random variation mechanisms. The focus of this endeavour is described as formal, 
being largely focussed on exploring the space of mathematical assumptions.  
 In contrast to evolutionary game theory, evolutionary economics is largely devoid 
of references to equilibrium solutions. The content of evolutionary economics is pre-
sented much less precisely than evolutionary game theory. It is described as ‘broad 
church’ and lacking a convergence on a common approach or core model. In other 
words, it is itself pluralistic. It is characterized by a focus on ‘appreciative theorizing’. 
This is a kind of theorizing which aims to clarify particular problems rather than to 
build overarching theory (Nelson 1998). Thus, there is internal heterogeneity which 
reflects the different kinds of problems addressed. So, for example, in terms of selec-
tion mechanisms for firms working on new technologies, strategies are often not pure 
trial and error but rather reflect insights about the process of technological ‘learning 
by doing’. The relevant claim is: “Despite—or more likely because of—this eclectic 
stance concerning methods and tools, with a focus on the project to understand causal 
processes, the successes of evolutionary economics in practical and operational terms 
are by no means insignificant.” (Hodgson and Huang 2012, p. 360) In spite of the 
internal heterogeneity of evolutionary economics, there are some methodological 
trends: a common dislike of equilibrium-centric approaches and a preference for stud-
ying dynamics instead. 
 There is a clear identification of the problem of comparing models from these two 
traditions. The specific target of criticism is the idea that collaboration between the 
two approaches can be achieved via development of common models. As they say:  

…collaboration is unlikely to be enhanced by a focus on common models, because the 
priority and investigative role of models themselves is itself under dispute. The gap be-
tween the two camps is much more about the style of research and about preconceptions 
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concerning the nature of economic science, than it is over differences in formal models. 
(Hodgson and Huang 2012, p. 361) 

The root cause of isolation identified by HH is what they call a methodological issue: 
the two approaches have differing attitudes towards the importance of the task of equi-
librium finding.  

 

Having set aside the possibility of common models, HH suggest that the best that can 
be had is a ‘pragmatic’ response to the divide. This pragmatic approach is to borrow 
from other approaches strategically. Evolutionary economics would look to evolu-
tionary game theory for new ‘heuristic’ models. This is roughly a call to look for 
plausible how-possibly mechanisms in the sense of Craver (2006). In turn, evolution-
ary game theory can expand its range of assumptions by looking at the specific kinds 
of learning mechanisms seen in evolutionary economics. Beyond these high level in-
teractions, little other interaction should be expected. 
 For the purposes of this chapter, the diagnosis of a state of isolation between EE 
and EGT will be accepted. While it might be possible to defend independently, it is 
the sort of claim best evaluated by those close to practice. Instead, the focus of analysis 
here will be on the question of why isolation exists and what might be done about it. 
This is an area where the case study is less clear. It does clearly reject one option for 
reconciling the two approaches, namely the building of common models. Further-
more, it provides a reason for the failure of this approach: the existence of 
methodological differences. The reason given and thus the rejected solution are on 
rather shaky ground. Even if there is a difference in modelling methodology, it is not 
clear why this is an insurmountable problem. Subproblems of this include: a lack of 
argument about why common models are unlikely to be forthcoming, a lack of con-
sideration of other possible solutions (such as interfield theories), and an unclear 
specification of ‘methodological’ differences. In the absence of answers to these ques-
tions, one could well imagine counter-arguments against the HH argument. For 
example, that it is a current issue but that it might be overcome by putting further 
efforts into methodological development. Instead HH are pessimistic about this path 
and claim that pragmatic responses are the best which are available. The risk is that 
the conclusions are unnecessarily pessimistic relative to the reasoning presented. 
 The analysis of HH can be reconstructed in the language of isolation as having a 
two part goal: a) to establish the existence of isolation and b) to provide a principled 
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justification of the difficulties of overcoming isolation in this case. The analysis pre-
sented here accepts that they have achieved the first goal but argues that they have 
insufficiently argued for the second. If a philosophical analysis of isolation is to be of 
use here, it is in clarifying the reasons for isolation and conditions under which par-
ticular remedies to isolation will succeed or fail. 
 One may ask why HH would want to address the second goal. Could they not 
simply accept that they have not provided a principled account of isolation and simply 
leave the argument at a descriptive level? The reason that this strategy is a significant 
sacrifice follows the pressure for overcoming isolation presented in the previous sec-
tion. In short, there are concrete harms to scientific practice of not pursuing solutions 
to the problem of isolation. Consider the account given by HH of the roles of EE and 
EGT. The former has detailed connections to empirics but cannot answer pressing 
abstract questions; the latter answers abstract questions but has questionable links to 
particular empirical contexts. If these related approaches could be bridged then this 
would go some way to overcoming the weaknesses of each approach. An approach 
which accepts isolation, accepts that this remedy is unavailable and that each must 
simply find a way to live with its weaknesses. In this case, answers to the big questions 
will never be concretized to particular contexts and specific analyses will not be gen-
eralized. 
 This seems to be a case where philosophical analysis can clarify the arguments 
being made and either strengthen or challenge the claims of small m methodologists. 
The sort of small m claims being made – namely that there are in-principle blocks to 
overcoming isolation - necessarily deviate into normative territory. If normative issues 
have bearing on the conduct of science then there is reason to leverage the skills of 
philosophy of science to clarify what is at stake. 
 The claim here is that the problem of isolation has been identified in this particular 
case. It is not a case of yearning for unification but a case of in-practice isolation. As 
it is only a single case, it cannot in of itself demonstrate the general prevalence of the 
problem of isolation. There are reasons to suppose that it is not a unique problem, as 
many pluralist domains struggle with how to understand the relationship between dif-
ferent research approaches. In any case, a strict descriptivist ought to take the problem 
seriously in at least a conditional sense. If isolation is prevalent in practice between 
proximate domains, then it ought to be taken seriously as a real problem. Given a 
commitment is to respecting scientific practice, it is difficult to see how this concern 
does not extend to issues with the organization of science. Otherwise, selective respect 
for practice rules, where practice is only respected when it is convenient.  
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5.5. Interaction mechanisms and normative strength 

It has been argued that the problem of isolation fulfils both requirements of practice-
relevant normative analysis. Where interactions between proximate domains are ab-
sent, the problem of isolation remains unresolved and a plurality of solitudes hold. 
There are some clear requirements for viable solutions to the problem of isolation: 
they must both have some normative strength and maintain a connection with practice. 
An obvious way forward is to review other approaches in the pluralism literature 
which are less demanding than classical reductionism. A selection of promising alter-
natives are reviewed here: the consistency literature, development of common models, 
and Darden and Maull’s (1977) interfield theory approach. The ultimate goal is to 
evaluate whether any of the alternatives solve the problem of isolation and if so, which 
maintains the greatest normative strength while respecting practice. In order to ana-
lyze whether any of the options are sufficiently weakened to fit with practice, there is 
a need to identify the factors which cause a variance in normative strength.  
 If the goal is to position different approaches in terms of normative strength, there 
is a need to spell out normative strength in greater detail. I propose that differences in 
normative strength can be identified by analyzing the differences in strictness of can-
didate interaction mechanisms. A strict interaction mechanism will specify in detail 
what relationship should hold between two domains. The more strictly the relationship 
is defined, the greater the number of alternative structures excluded. This sense of 
exclusion is exactly what one is looking for in strong norms.  
 In order to speak about the strictness of a given interaction mechanism, it is nec-
essary to define a minimal interaction. An interaction minimally requires: two 
domains, some elements exchanged between the two domains, and some reconcilia-
tion rules as to how the exchanged elements are integrated into the domains in 
question. For example, in the case of classical conceptual reductionism this would be: 
two disciplines (one being more fundamental than the other), the element of exchange 
is concepts from the more fundamental field, and the reconciliation rule is that the 
concepts from the less fundamental field should be defined in terms of the concepts 
of the more fundamental field. This approach embodies a strict interaction mechanism 
which will be important in classifying different solutions to the problem of isolation. 
The focus of classical reductionism on strict definitions also explains its appeal among 
analytical philosophers. 
 In order to understand why classical reductionism is so clear, it is helpful to break 
down the elements which are strictly specified. A preliminary list of these is: content, 
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direction, and effects of interaction. The first element to consider is the kinds of ele-
ments that will be transferred in an interaction. Reduction has been posed with regards 
to different referents: concepts, ontological objects, methods, etc. Conceptual reduc-
tionism is clearly different from ontological reductionism. The second element which 
is clearly specified is the direction of interaction. Classical reductionism gives a clear 
directionality of interaction through an asymmetrical interaction mechanism. There is 
a clear donor domain and a clear recipient domain. Symmetry of interactions has an 
impact on the third element: the effects of interaction. In order for a meaningful inter-
action to be asserted, there must be a clear difference between the state of the domain 
before and after interaction occurs. In more procedural terms, reconciliation rules are 
required which specify how transferred elements will have an impact on the constitu-
ent domains. The clearest reconciliation rules will involve directly integrating the 
elements being exchanged into the one or more of the constituent domains. In this 
regard, classical reductionism is clear in that the recipient domain ought to define its 
concepts as composites of the donor domains concepts. This is where the symmetry 
of interactions becomes relevant: more asymmetrical relations have at least the poten-
tial to be strict. If a symmetrical interaction is proposed then it is not immediately 
obvious how a conflict between the two domains will be reconciled.  
 These dimensions constitute a starting point for analysis of different interaction 
mechanisms. If they are well specified, they ought to highlight the variations in inter-
action mechanisms which are relevant to normative strength. As a preliminary test, 
different approaches to interaction will be analyzed within these dimensions. The ap-
proaches considered are: consistency, common models, and inter-field theories. These 
are addressed in turn.  
 A first alternative interaction mechanism is the consistency approach. This is a 
direct modification of reductionism via the substitution of conceptual consistency for 
conceptual reduction. Though there are different variants of consistency approaches, 
the closest to reductionism leaves most of the elements of reductionism in place. The 
high-level scope, the conceptual elements of transfer, and the asymmetrical relation-
ship remain in place. The only difference lies with the reconciliation rules. The 
reductionist reconciliation rules required the definition of the less fundamental do-
main’s concepts in terms of the more fundamental. What can be termed the 
asymmetrical consistency approach simply changes the requirement from ‘defined in 
terms of’ to ‘defined in terms that are consistent with’.  Other versions of the con-
sistency approach can and have been proposed. The most notable is the dropping of 
the asymmetrical interaction assumption. This means that domains are expected to be 
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reciprocally consistent with each other. Already, this is a substantial ambiguity in pro-
cedural terms. If a conflict is detected between the two domains, then there is a clearly 
stated problem but not a clear indication of which domain should change to accom-
modate the other. 
 A yet weaker approach is to abandon the attempt to define relations between entire 
domains but to instead to consider only subsets of domains. This can be achieved via 
common models, which integrate some but not all elements from both constituent do-
mains. One interpretation of this approach is as a consistency approach applied to only 
a subset of each domain. Like the consistency approach, the interaction mechanism 
involved could be either symmetrical or asymmetrical. Even in the asymmetrical case, 
the degree of asymmetry is less than in the consistency approach. The less fundamen-
tal domain maintains an independent existence; it is only in the area of overlap that 
the more fundamental is given priority. The reconciliation rules are similar to the con-
sistency case but there is a reduction of the scope over which consistency is enforced. 
Instead of applying to whole domains, consistency is only enforced for the process of 
constructing a common model. This view of common models is one interpretation of 
what is being rejected in the HH case from Section 5.4. 
 An approach which moves to weaken the conditions of interaction more substan-
tially is Darden and Maull’s (1977) inter-field theory framework. The function of 
inter-field theories is to bridge between two established fields which are interested in 
different aspects of the same phenomenon. An inter-field theory is a philosophical 
theory about the relationship between two fields (i.e. their interaction mechanism). 
Fields can sit in part-whole, structure-function, or cause-effect relationships. An ex-
ample given is that physical chemistry may provide the structure of molecules while 
biochemistry may provide the function of those molecules in an organism. These dif-
ferent relationships hint at the need to consider different kinds of interaction 
mechanisms. However, Darden and Maull are not very specific about the sorts of 
things which would be transferred in each relationship. Rather they simply give a list 
of the kinds of results of interfield theories: that they predict new domain items for 
either or both fields, that it generates new lines of research, that it redirects focus on 
neglected items in either or both field.85 The inter-field theory literature makes several 
moves which take it away from the reductionist literature. First, it reduces the degree 

____________________________________________________________________ 
85 This is an abridged list.  Darden and Maull also discuss two other functions which are difficult to parse 

into specific transfers.  These are: a) to suggest a new relationship between fields (presumably a shift 
between something like structure-function to something like part-whole) and b) to answer questions 
which can be posed but not answered by a given field. 
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of asymmetry in the transfer between domains by specifying a variety of interactions 
with bi-directional influence. It is nevertheless the case that the relationships men-
tioned remain asymmetrical to a large degree: one is likely to put more weight on 
structural determinations than functional specifications if a conflict occurs. In the 
function-structure case, it seems the transfer is largely of functional puzzles to the 
structural domain and of structural answers to the functional domain. This points to a 
second change from classical reductionism: the reconciliation rules are loosened to 
allow at least temporary conflicts to exist between fields. The fallibility of the more 
fundamental domain is more explicitly addressed by allowing for problems to exist in 
the less fundamental domain which cannot be addressed with the tools of the more 
fundamental domain. Third, like the common models approach, the set of transfer 
items is a subset of the domains in question.  
 The concept of interaction between domains has been analyzed in order to put 
different solutions to the problem of isolation into a common analytical framework. 
This allows an evaluation of how far some prominent approaches have gone towards 
making classical reductionism less demanding. In the case of the approaches analyzed, 
a ranking has been developed: reduction is the strongest approach in terms of norma-
tive strength, followed by consistency, common models, and interfield theories 
respectively. Though there can be some difficulty in reducing the notion of normative 
strength to a single dimension, some approaches are clearly stronger than others. 
Those which are weakest accommodate a wide variety of practice but do so at the 
expense of normative strength. The general question of interest is then how far one 
needs to weaken the solution in order to find a solution which is practice-relevant.  

5.6.  Practice-relevance and heterogeneity 

Weighing which solution to the problem of isolation is most appropriate depends on 
finding the strongest normative solution available which maintains practice-relevance. 
This implies that some solutions to the problem of isolation are insufficiently demand-
ing; they unnecessarily weaken the normative guidance which can be provided. Thus, 
the problem of practice-relevance cannot be easily addressed by selecting the most 
permissive solution. Instead, what is required is a way of identifying the minimum 
amount of normative strength which must be given up in order to accommodate prac-
tice. One way forward would be to argue at a general level about how far from 
classical reductionism the analysis must travel to be practice-relevant in a general 



The Divergent Evolution of Evolutionary Economics 

 116 

sense. I will argue that this is not the best approach to take, as it takes scientific prac-
tice to be homogeneous. Instead, the approach taken is to specify the conditions under 
which different solutions would be appropriate. This implies that different positions 
regarding the problem of isolation should be taken in different domains. In some do-
mains, rather comprehensive solutions to the problem of isolation may be available 
while others may need to resort to weaker solutions. 
 There are clear reasons why it would be desirable to solve the problem of isolation 
at the general level of all scientific practice. Should this be possible, it would represent 
a tidy solution to the problem of isolation. If a general solution is to be abandoned in 
favour of a domain specific strategy, some arguments are required about why the more 
complicated option is preferred. Consider the kind of thing scientific practice must be 
for a general solution to be possible. In order to propose a single appropriate response 
to the problem of isolation, it is necessary to first have a homogeneous notion of sci-
entific practice. In the absence of such a notion of scientific practice, it is not possible 
to claim that the solution is respecting practice while maintaining normative strength. 
While a homogeneous scientific practice has desirable properties it terms of analytical 
clarity, it seems unlikely to succeed from two perspectives. First, from the perspective 
of practice-based analysis, the task of describing scientific domains has led to special-
ized notions of scientific practice which are relevant to different domains. The 
perceived need to develop the so-called philosophies of the special sciences (e.g. bi-
ology, economics) points towards substantive differences in practice between those 
sciences. Second, from the perspective of identification of the problem of isolation in 
practice, concerns over lack of interaction are more prominent in some domains than 
in others. For example, the relationship between general theories and specific appli-
cations is much less problematic in physics than in biology or the social sciences.86 
Though it is tempting to attempt to solve the problem of isolation in general terms, 
this approach seems to imply a turn away from practice. If practice-relevant normative 
analysis is the goal then an alternative approach is required.  
 In analyzing the effects of the heterogeneity of scientific practice, it is useful to 
discuss dimensions in which domains differ. One such dimension is the degree of 
ontological heterogeneity within different domains. This has been identified as an is-
sue by philosophers interested in disciplinary differences in the prevalence debates 
about the limits of simultaneously achieving different virtues (i.e. the existence of 

____________________________________________________________________ 
86 Notwithstanding the fact that Cartwright (1994) would claim that the relationship is also problematic 

in the case of physics.  The important point is the relative difference between domains. 
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trade-offs). For example, Mathewson (2011) argues that trade-offs are more prevalent 
in biology than in physics because biology is a more heterogeneous domain than phys-
ics. Recall that Chapter 4 suggested that ontological heterogeneity implies trade-offs 
which imply virtue pluralism. Models which aim for different modelling virtues (be-
cause they solve the generality-precision trade-off differently), cannot be given 
differential normative status in any general sense. There is no meta-scale on which 
virtue choice can be evaluated. The heterogeneity of the target domains represents one 
important dimension of variation in scientific practice.   
 Not only is the heterogeneity of domains a cause of variation between disciplines, 
it can be directly tied to different solutions to the problem of isolation. When domains 
are relatively homogeneous, we could expect that rather strict interaction mechanisms 
will be available. Since the domains have – to borrow mechanistic terminology - a 
relatively simple set of entities and activities, relatively simple relationships between 
them are at least possible. In the ideal case of the interaction between two perfectly 
homogeneous domains, one can imagine a simple one-to-one mapping of entities and 
activities between domains. This is just a restatement of classical reductionism. As 
heterogeneity increases, attempts to map one domain onto another become increas-
ingly difficult. In the extreme case of perfect heterogeneity, it becomes difficult to 
imagine any coherent interaction mechanism at all. According to this interpretation, 
the more pronounced the heterogeneity of interacting domains, the less strict the in-
teraction mechanism can be. Heterogeneity forces a weaker solution. 
 A view which denies the possibility of interactions entirely is committed to the 
extreme view of ideal heterogeneity. This emphasizes the importance of clarifying 
what is rejected when strong, reductive unificationism is put aside. If the rejection is 
merely of the reductionist option, then what is being rejected is an extreme position. 
Alternatively, if it is interpreted more broadly as an argument for a total lack of inter-
actions, it might be jumping from one untenable extreme to the opposite, equally 
untenable extreme. To use a more specific example, consider the anti-unificationist 
argument of Dupré from Section 2. If the critique is interpreted narrowly, as merely 
an argument against reduction, then it is on solid ground. All that is required is an 
argument against ideal homogeneity. However, if it is read broadly as an attempt to 
reject any form of unification – or, in the terminology of this chapter, to endorse a 
state of isolation – then the argument is much more difficult. An argument for some-
thing close to complete heterogeneity would be required. If there are areas of even 
localized and relative homogeneity then the argument is unduly pessimistic. Though 
the world may not be well structured in the way that classical reductionism wished it 
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to be, there are many sorts of partial structure to be considered before concluding the 
world is unstructured.  
 This analysis has proceeded from the premise that one ought to choose the strong-
est solution which accommodates scientific practice. If scientific practice is itself 
heterogeneous, then different solutions will be available to different disciplines. The 
problem of isolation is universal but domain-appropriate solutions to it will differ. 
Interactions between homogeneous domains might be rather strict, while those in 
more heterogeneous domains will be weaker.  

5.7. Implications for the example case 

The claim has been that practice-relevant normative analysis needs to be sensitive to 
differences between domains in terms of scientific practice. In Section 5.4, an instance 
of the problem of isolation was presented, namely the isolation between evolutionary 
economics and evolutionary game theory. The claim made was that this analysis 
would clarify the arguments being made and provide grounds to either strengthen or 
challenge the claims of small m methodologists. This section re-engages the example 
case as a demonstration of the insights which were gained via the analysis in general 
terms. Specifically, insights about the various weakened solutions to the problem of 
isolation offered in Section 5.5 will be analyzed in the context of the case.  
 Recall that the problem identified in Section 5.4 was that there was insufficient 
justification of why isolation between evolutionary economics (EE) and evolutionary 
game theory (EGT) could not be overcome. One way to go about providing a clear 
basis for HH-type arguments is to argue that the two approaches represent different 
solutions to a trade-off. Specifically, it could be argued that evolutionary game theory 
aims for greater generality and evolutionary economics for greater empirical fidelity. 
This is a clarification of what was identified as the main source of the divide: formal 
vs. appreciative modelling. HH argue that EGT pursues formal modelling, which is 
seen as a model-internal practice with little external referent. However, HH identify 
that evolutionary game theory is ultimately interested in some sort of empirical refer-
ent, like the evolution of behavioural norms. Thus, it seems more natural to say that 
EGT is giving up on precise empirical questions rather than giving up on empirical 
questions entirely. Furthermore, HH are less clear about what is being given up by 
those pursuing the EE strategy, namely a limited pursuit of generality. This manifests 
in the heterogeneous structure of evolutionary economics. In reviews of evolutionary 
economics, the idea of internal heterogeneity is rife (Dolfsma and Leydesdorff 2010; 
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Silvia and Texiera 2009; Witt 2008). These descriptions of the situation are consistent 
with a situation of trade-off induced virtue pluralism. 
 The available solutions to the problem of isolation can then be evaluated for ap-
propriateness to the case in question. Though the solutions were largely framed in 
terms of more and less fundamental domains, they are still applicable to the case. 
Here, instead of a tradition of giving priority to the more fundamental, there is a tra-
dition of giving priority to the more general. Starting from the strongest available 
solutions, it is quite apparent that reduction and consistency are non-starters. There is 
also a clear and very explicit rejection of the next weakest alternative, namely the 
common models approach. Virtue pluralism offers some support to this rejection. In 
order to construct common models, there must be consistency within the domain of 
model construction. So either the domains must already share an overlapping domain 
of consistency or there must be a practicable method of making them consistent. In 
the case of significant heterogeneity, creating consistency would require abstracting 
the more empirically-focused domain. However this method would undermine the 
virtue of empirical fidelity, which is sensitive to the details of a given target. The result 
is not a combining of virtues but a privileging of one virtue over another. In the ab-
sence of other justificatory arguments, a push for common models would be an 
unjustified attempt to ignore practice in favour of explanatory virtues.  
 The weakest alternative approach discussed was interfield theories. These repre-
sent the strongest chance at a solution. If interfield theories are interpreted strictly - as 
involving part-whole, structure-function, or cause-effect relations – then the prospects 
are not good. None of these alternative accord with the description of the situation 
given by HH. One could argue for a broader reading of interfield theories. The list of 
relations provided was not intended as a closed list, but one to which additional sorts 
of relations might be appended. For example, HH seem to indicate a kind of statics-
dynamics or process-product relationship. EE studies the dynamics of evolutionary 
processes while EGT studies end-states. This sort of extension would save the inter-
field theory interpretation in this case but would do so at the cost of making interfield 
theories yet weaker. While this might be a viable option, it points to a need to be more 
precise when interpreting relations in terms of interfield theories: different relations 
which fall under the umbrella of interfield theories may vary in terms of their norma-
tive strength. 
 Whether it is interpreted as a sort of interfield theory or something weaker, it is 
clear that HH feel that there will not be a total lack of interaction between the domains 
in question. This implies that the virtue pluralism they would need to claim would not 
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be strict. Recall that the proposed interaction mechanism was quite weak and implied 
a weak strategic borrowing: that EE could provide a set of alternative behavioural 
assumptions while EGT could provide new problems for EE to deal with. These were 
not deep or day-to-day types of sharing but rather possible sources of inspiring new 
research. The solutions available in this case are weak ones. 
 In arguing that stronger solutions to isolation are off the table, a rather severe state 
of isolation is made plausible. This gives conditional normative support to the conclu-
sion reached by HH. If there is a state of isolation and strong interaction mechanisms 
are in fact unavailable in practice, then the current state of isolation could only be 
overcome to a small extent. This conclusion is based on in-principle barriers to inter-
action and is thus much stronger than merely claiming a difference in methodology. 
Reframing the argument in terms of isolation provides a principled, conditional basis 
to evaluate the extent to which isolation can be overcome in particular cases.  

5.8. Chapter conclusions 

The problem of isolation has been argued to be a real, practice-relevant problem faced 
by all scientific disciplines. Unlike some other problems which have been identified 
with pluralism, isolation has a direct impact on the organization of knowledge and 
disciplines. Where a state of isolation holds, even approaches with overlapping sets 
of targets have little to say to each other. This undermines not only the notion of the 
unity of science in general but also the unity of rather narrow subdivisions of science. 
In the extreme, the result is a plurality of solitudes. 
 The approach here has been to attempt to save some of the positive aspects of 
unificationism while responding to legitimate practice-based criticisms. Unification-
ism is viewed as having strong arguments on desirability but a neglect of 
practicability. It has been suggested that under these circumstances, a clear way for-
ward is to seek alternatives which avoid the problems of reduction but maintain some 
of its desirable functions. This has led to the general normative approach of attempting 
to find approaches which weaken normative guidance just so far as is required by 
practicability. This general principle can lead to different advice in different domains, 
depending on factors such as domain heterogeneity.  This suggests an alternative to 
the pluralist stance of Kellert et al. (2006a). Rather than developing concepts which 
are agnostic on the monism-pluralism debate, the approach here has been to propose 
a general problem which applies to all domains. The degree of pluralism in a particular 
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case depends on the extent to which this general problem can be overcome. The con-
ditional approach allows maintaining an interest in desirability while also maintaining 
links to practice. 
 One effect of this approach is to focus attention on the importance of analyzing 
different interaction mechanisms as addressing the same problem. Different ap-
proaches vary in normative strength and in the strictness of interaction mechanisms 
proposed. In domains where pluralism has become a popular stance, this generates an 
expectation of partial and opportunistic exchange. An issue to consider in the future 
is the extent to which weaker interaction mechanisms maintain their transitive prop-
erties. While reduction had the advantage of linking together the local into a global 
unification this is less clear as interaction mechanisms are weakened. Another issue 
for further thought is the extent to which pluralistic disciplines, such as evolutionary 
economics, look different from the traditional structure, derived from the model of the 
physical sciences. If weaker forms of interaction mechanisms do not share common 
sets of concepts, models, entities, etc. then the common basis of disciplines is eroded. 
The traditional picture of homogeneous disciplines studying homogeneous phenom-
ena may need to be revised in some cases.  
 There are some more general conclusions to be made regarding the kind of advice 
to be expected from practice-relevant normative analysis. Most obviously, compared 
to traditional normative analysis from first principles, it makes weaker claims. These 
claims are both weaker in of themselves and they contain conditionals which are best 
answered by those closest to scientific practice. Though these specifications will not 
give as univocal standards as their monist traditional brethren, they nonetheless have 
genuine normative content.  In the attempt to map a middle way between descriptivism 
and normativism, the approach delivers analysis which has shades of both. A middle 
way opens up ground for a renewed debate on the interrelationships between scientific 
domains which considers both desirability and practicability. 
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6  Conclusions 

This dissertation has analyzed two related issues in order to better understand the 
structure of evolutionary economics. First, it analyzed claims about realisticness as a 
goal and as a reality. This is important to evaluating claims that evolutionary econom-
ics has an empirical advantage over mainstream economics. Second, it assessed claims 
about the relationship between this new focus on evidential virtues and the tradition-
ally dominant economic virtue of generality. This focused on the possibility of 
interactions between virtues and the pluralism which flows therefrom. This should 
allow some insight into questions about evolutionary economics: Is evolutionary eco-
nomics more realistic than traditional economics? If so, can we expect this advantage 
to survive if a renewed focus on generality takes root in evolutionary economics? Be-
fore answering these questions directly, it is useful to briefly review the argument of 
each chapter and how this relates to the overall view.  
 Chapter 2 examined the idea of realisticness directly through its involvement in 
the validation procedures of Agent-Based Models (ABMs). It was argued that ABMs 
are indeed candidates for more realistic modelling in that they are flexible, with lim-
ited formal or theoretical constraints. In fact, it was argued that ABMs are best seen 
as generic mechanisms: they are regular and productive processes which transform 
initial conditions, through spatially organized entities and activities, to reach some 
final conditions. This establishes that ABMs are capable of increased realisticness but 
says nothing about whether that capability is realized. The realisticness of any partic-
ular ABM is contingent on the correspondence between the elements of the 
mechanism coded into the ABM and elements in some target system. Mechanism val-
idation is the process of judging this correspondence. The important result for the 
project is that ABMs in evolutionary economics exist which can be argued to do well 
in mechanism validation procedures. This is taken to establish the plausibility of the 
claim that at least some models in evolutionary economics are more realistic than al-
ternative mainstream models. 
 Chapter 3 took up a validation procedure which is prominent in evolutionary eco-
nomics: validation via stylized facts. It was argued that stylized facts play a legitimate 
role in mediating between empirical study and modelling. The important question for 
the use of stylized facts in validation procedures is how much stylization has gone 
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into the stylized facts. Stylization limits validation strength, though it does not elimi-
nate it. Recourse to stylized facts is motivated by a focus on maintaining generality. 
Pursuing a method like the mechanism validation of Chapter 2 would imply an attempt 
to minimize the degree of stylization. Only if one values generalization would one be 
willing to accept the reduced validation strength that comes with increasing styliza-
tion. The interaction between generality and stylization set the stage for the second 
part of the project by raising the issue of interactions between modelling virtues. This 
motivates the question of whether virtues trade-off against each other and thus force 
a choice between virtues.  
 Chapter 4 moved on to issues of interactions between virtues. It began to address 
the second main question: assuming that some models in evolutionary economics are 
more realistic than alternative mainstream models, can one expect a merging of this 
modelling tradition with a stream focusing on generality? To answer this question, an 
account of interactions between virtues was required. A conditional account was de-
veloped about where trade-offs between modelling virtues are to be expected. It was 
argued that ontological heterogeneity causes trade-offs between modelling virtues. 
The result is a condition of virtue pluralism, where traditions which pursue different 
modelling virtues are expected to persist rather than merging. To the extent that evo-
lutionary economics is committed to heterogeneity – of a type stronger than mere 
variety around natural kinds – then trade-offs and virtue pluralism should be expected. 
Then the claim that some models in evolutionary economics are more realistic than 
mainstream models should be conditionalized: it is where generality has been down-
played that opportunities for more realistic modelling have opened up. 
 Chapter 5 considered the problems that pluralism causes for thinking about rela-
tionships between scientific approaches which pursue different virtues. If virtue 
pluralism is expected, then what are the implications for the organization of evolu-
tionary economics? For some, it might be tempting to accept the virtue pluralist 
description of evolutionary economics. In many pluralist interpretations, this is taken 
as a descriptively sound approach with limited normative consequences. However, 
this chapter argued that a real normative problem, namely isolation, may arise under 
pluralism. Isolation undermines the collaborative nature of science: if different tradi-
tions are pursuing different virtues, then it is difficult to see what they have to say to 
each other. This is a problem that is also recognized by practitioners, as was seen in 
the analysis of Hodgson and Huang. In the extreme, pluralism collapses into a plural-
ity of solitudes; this is the case where there are no interactions between domains and 
thus a state of isolation holds. This poses a problem: interactions are valuable to the 
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conduct of science but interactions are undermined by virtue pluralism. This focuses 
attention on the potential negative consequences of accepting strong versions of virtue 
pluralism. It may be the case – if the economic world is radically heterogeneous – that 
these consequences must merely be accepted. However, if there are even limited and 
localized pockets of relative homogeneity to be found, then assuming radical hetero-
geneity has a cost. The challenge is to identify the strongest practicable interaction 
mechanism in particular scientific contexts. Given that the practicability of particular 
interaction mechanisms is itself determined by ontological heterogeneity, this sug-
gests that ongoing conflict is to be expected based upon differing ontological 
positions. 
 With these arguments in mind, some more concrete answers can be given to the 
motivating questions. First, are models in evolutionary economics more realistic than 
mainstream models? Some models in evolutionary economics are more realistic, but 
not all are. In the case of ABMs, all ABMs composed of mechanisms but only in some 
describe mechanisms in target systems. Those that are more mechanism validated are 
those which are built with an explicit focus on detailed correspondence as a goal. The 
focus on realisticness can also clarify that status of validation via stylized facts. Real-
isticness is undermined by stylization, thus stylized facts become less useful to 
validation as they become more stylized. This leads into the second question: should 
we expect the generality-focused and evidence-focused streams of evolutionary eco-
nomics to converge? This hangs on the view of ontological heterogeneity taken of the 
economic world. Suppose that the existence of significant ontological heterogeneity 
is asserted. This is a reasonable supposition in the context of evolutionary economics, 
given that the importance of economic heterogeneity is one of the few areas of near 
unanimity among evolutionary economists. Then trade-offs should be expected, 
which in turn implies a situation of virtue pluralism. In this view, the messy structure 
of evolutionary economics is here to stay. 
 One of the unexpected outcomes of the project is the extent to which the answers 
to these questions hang on the problem of ontological heterogeneity. Several of the 
central commitments of evolutionary economics are related to heterogeneity.  While 
there has long been a recognition of the complexity of the economic world, the evo-
lutionary approach takes heterogeneity as a source of unrecognized methodological 
problems. The arguments presented affirm the importance of heterogeneity but also 
emphasize the importance of specifying assumptions about heterogeneity more pre-
cisely; the kinds of problems faced are affected by degree of heterogeneity. Where 
there is significant heterogeneity, concerns about virtue pluralism become central to 
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the organization of scientific domains. Engaging with significant heterogeneity im-
plies engaging with methodological issues which are more serious than is commonly 
realized. 
 Answering questions of heterogeneity also has an effect on the ongoing relation-
ship to mainstream economics. In the mainstream tradition, there is a sense of trying 
to capture the essential underlying mechanism. There is an acceptance of observed 
heterogeneity but this can be dealt with as a sort of noise around essential mechanisms. 
This approach arguably extends to influential philosophers of economics as well.87 If 
evolutionary economics subscribes to this approach, it might view itself as merely 
picking out different (and hopefully more correct) essential mechanisms. Alterna-
tively, it might reject the essentialist notion. Then the similarities captured might be 
analytically useful but they do not mark fundamental differences. Here, the more one 
generalizes, the more the imposed homogeneity distances the analysis from any real 
target. I have argued that this should shift the goals of highly general models away 
from representation and towards a view of productive interactions. In some sense, this 
rehearses the classic essentialist-nominalist debate and suggests that ontological as-
sumptions have a direct effect on the organization of evolutionary economics. 

6.1. Implications  

 This dissertation has proceeded by trying to bridge between two different audi-
ences. It has addressed evolutionary economists by evaluating claims made about 
evolutionary economics and giving an indication of the current and future organiza-
tion of the discipline. At the same time, it has attempted to advance research in 
philosophy of economics in its own right. The main contribution has been to debates 
about modelling virtues and realism in economics. While the aim has been to make 
the arguments presented accessible to both audiences, it is useful to briefly outline the 
implications of this research for the respective audiences explicitly.   
 In addition to these two audiences, this dissertation is one part of a larger project 
about Darwinism in the human-made world. In this context, evolutionary economics 
is one candidate case of evolutionary model transfer. I will first address the implica-
tions for the larger project, followed by the implications for the two audiences. 

____________________________________________________________________ 
87 E.g. Maki’s essentialism, Hausman’s inexact laws 
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6.1.1. For the larger project 

 This project is one part of a larger project about Darwinism in the human-made 
world. The central question of this larger project was what was transferred from Dar-
winian evolutionary biology to movements in other sciences which claimed the mantle 
of evolutionary. The question is whether evolution is merely transferred as a metaphor 
which inspires new approaches or if a more formal sort of transfer occurs.  The answer 
to the question is that rather direct model transfer can be seen in highly general ap-
proaches but less so in more empirically oriented approaches. Retrospectively, this 
could have been predicted: at a sufficiently high level of abstraction anything can be 
argued to be similar to anything else. Thus, there is very little constraint to arguing 
that biological models can be transferred rather directly. The result of the project is 
then to ask a new question: what are the prospects of direct model transfer at a general 
level leading to a fruitful interaction with more empirical research? This new question 
allows analysis of some specific attempts at model transfer. 
 First, consider the Generalized Darwinism advanced by Hodgeson, among others 
(e.g. Aldrich et al. 2008). Vromen (2012) has criticized this approach as being in dan-
ger of becoming an empty hull, of being a theory which did not provide any direct 
insights about the system in question. These concerns could be reframed as concerns 
about isolation: how do GD models interact with more empirical models. Indeed, if 
one accepts the interactionist view, then the situation shifts from one of justifying the 
transfer of a model to justifying the value of this approach in terms of interactions 
with more concrete models. The way forward for GD to counter the empty hull argu-
ment is not further refinement at a highly general level. Rather, it is in demonstrating 
interaction with more concrete models. GD is by design a very abstract theory, so it 
seems more fruitful to focus its empirical efforts on being useful to more concrete 
approaches rather than direct concretization. In a way this leads to a sort of indirect or 
instrumentalist evaluation: the success of GD depends not on concretizing the meta-
phor but on the metaphor’s usefulness to less metaphorical research. 
 In contrast, consider an alternative to GD: the ‘generic concept of evolution’ po-
sition supported by Witt (2008). This account claims that economic systems are 
subject to evolution but that this evolution is distinct from biological evolution. The 
focus on variation, selection, and retention while asserting different underlying mech-
anisms can be interpreted as taking Darwinian principles functionally instead of 
mechanistically. These are then a kind of set of conditions under which novelty can 
be generated and integrated. If GD is interpreted as suggested above, then there does 
not seem to be much disagreement left about the role of evolutionary metaphor. GD 
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simply focussed on a highly general interpretation, while Witt focussed on the impli-
cations of evolution for less general approaches. According to the trade-off 
interpretation, there is no direct conflict between these approaches.88 Indeed, the eval-
uation of the impact of the metaphor will in both cases hinge on the efficacy of the 
evolutionary metaphor to influence more empirical work.  

6.1.2. For evolutionary economists 

 Evolutionary economics has been argued to be more interested in methodological 
issues than the mainstream tradition of economics. This can be seen as a result of 
being motivated by perceived shortcomings of existing approaches: when an approach 
starts as a critique of existing practice then it easily becomes involved in methodology. 
This venture into methodology has been fruitful for evolutionary economics but also 
confusing at times. Since methodological standards are themselves open to debate, 
there is less stability regarding what constitutes good science than when there is a de 
facto consensus about disciplinary norms. Moreover, there is a variety of practice and 
little indication of convergence. This dissertation provides some clarification on how 
one should evaluate this state of affairs. It provides reasons why the complex structure 
of evolutionary economics is here to stay and provides some guidance on how to deal 
with this complexity. 
 Evolutionary economics was presented in the introduction as having two distinct 
streams which have different virtues as their goals. There is one stream which most 
values empirical virtues and another stream which most values explanatory virtues 
(e.g. simplicity, generality, and formal rigour). This account is surely a simplification 
of the diversity of evolutionary economics but it serves a purpose. It should be seen 
as a minimal view of the complexity of evolutionary economics. It is natural, if both 
of these streams are taken to have merit, to ask if and when we might expect these 
streams to merge into a mature, consolidated discipline. That is, we might legitimately 
wonder if the multiple approaches in evolutionary economics should be seen as an 
early, immature phase which will eventually be overcome. 
 This dissertation has argued that this hopeful analysis is, ultimately, overly opti-
mistic. The divergent evolution of evolutionary economics is not a temporary 
aberration but a permanent trend. It is ultimately unavoidable because of a feature at 

____________________________________________________________________ 
88 The conflict can be interpreted as a conflict between a top-down heuristic and a bottom-up heuristic.  

One might want to favour one of these approaches on general grounds but this does not have to do 
with the specific content of the constituent approaches. 
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the heart of evolutionary economics: an engagement with the heterogeneity of the 
world. This heterogeneity, it has been argued, implies a trade-off between pursuing 
evidential virtues and explanatory virtues. Though there is a need for further thought 
on how deep commitment to heterogeneity goes, there are good reasons to suppose 
that it will be strong enough to foreclose the course which was taken by the main-
stream.  
 Dealing with diversity is a methodological challenge that evolutionary economists 
are accustomed to. Indeed, this view is not wholly negative for evolutionary econom-
ics when put in the right light. First, it suggests that one need not have existential 
worries about the state of the discipline: there is no need for a plan to come to a con-
sensus on the goals of evolutionary economics. These goals are legitimately plural. 
Furthermore, one can adapt Dupré’s view of biology to evolutionary economics: ac-
cepting the nature of the system under study is a sign of disciplinary maturity, not 
immaturity. An immature discipline hopes that methods of other sciences will transfer 
directly while a mature discipline adapts its practices to the nature of the domain it 
faces. 
 This approach also clarifies which debates in evolutionary economics are not 
worth having. It is not worth debating whether a generality-focused or empirically-
focused approach is better in general. Instead, more useful disputes are to be had 
where there is a mismatch between purported and in-practice virtues or lack of clarity 
of which virtues are being pursued. This analysis also applies to the distinction be-
tween appreciative and formal models: neither approach is right or wrong, merely 
subject to different constraints. An extension of this is that it is not worth criticizing 
approaches for being what they are. A case in point of this is History Friendly Mod-
elling. Recall from Chapter 1 that History Friendly Modelling has been criticized by 
Windrum et al. (2007) for failing to contribute to generalizable accounts.89 To the 
extent that History Friendly Modelling asserts that it is targeting empirically-based 
accounts, then generalizability is irrelevant. Making general theory is not what History 
Friendly Modelling is for. In this view, however, another of the criticisms of Windrum 
et al. would be strengthened: it is indeed inappropriate to build history friendly models 
from ‘off-the-shelf’ assumptions and equations drawn directly from highly general 
theory.  

____________________________________________________________________ 
89 Windrum et al. also argue that there are problems with each empirical case being open to question.  I 

take this to be a weaker point.  The details of each case are indeed open to question but this is simply 
the nature of empirical research. If this is not as obvious to those pursuing generality in their models, 
it is exactly because the distance from empirical contexts makes it difficult to perceive. 
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 The arguments presented also leave some open questions for evolutionary eco-
nomics. While the legitimate plurality of modelling approaches closes some debates, 
it raises the problem of how these plural approaches interact with each other. If each 
approach is isolated from the others, then problems emerge with the cumulative nature 
of evolutionary economics. The view developed is that evolutionary economics does 
not have and will not have a simple, unified disciplinary structure. The real questions 
to be answered are about how diverse approaches should interact, not about whether 
there should be diversity. 

6.1.3. For philosophers of economics 

 The approach of this project has been to examine issues in evolutionary econom-
ics, especially as they relate to modelling virtues. Grounding the analysis in the issues 
of a sub-discipline of economics has implied a focus on heterogeneity, both between 
sub-disciplines and within them. Beyond emphasizing the importance of considering 
heterogeneity, this approach also has two substantive implications to philosophy of 
economics, one methodological and the other substantive.  
 The methodological contribution of this project is a response to the descriptive 
turn in philosophy of economics and philosophy of science more generally. For ex-
ample, Marchionni’s (2013) examination of the differences in network models 
between economics and other domains. This descriptive approach is valuable and very 
welcome. However, attempts to describe the practice of economists should not be 
conflated with an assumption that these practices are justified. This is not a plea for 
the ‘philosopher knows best’ practice of old. Instead, it is a view that descriptive anal-
ysis can support descriptively-informed normative analysis. In this view documenting 
the reality of trends in economics (e.g. the impulse to generality), provides a platform 
for normative analysis. This method has certainly been complicated to pursue but it is 
hoped that the resulting analysis will help to bridge between the new descriptive tra-
dition in philosophy of science and the older, evaluative tradition. 
 The substantive contribution of this dissertation has been to unfold what a com-
mitment to empirical virtues looks like without starting from an explicit commitment 
to realism. While realism vs. anti-realism has surely been an essential stream of phi-
losophy of economics, it has drifted from consideration of the kinds of empirical 
critiques made by Blaug (2002) or Hodgson (2004). One of the unique goals of phi-
losophy of economics seems to me to be an evaluation of claims that economics has 
lost track of its empirical goals due to aesthetic, formal, or virtue preferences. It was 
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and is hoped that discussing realism would shed some critical light on this preference, 
either in support or in criticism of practices in economics. If one is inclined to follow 
the direction of my thinking, a different direction seems to be more promising in clar-
ifying the empirical status of different approaches in economics. The critical problem 
is then less the existence of generality-focussed approaches in the economic tradition 
and more the relative dearth (in both quantity and status terms) of those pursuing em-
pirical virtues. Rather than discussing whether there is something real for economic 
models to map onto or whether these models could potentially be true, the approach 
developed looks into what these mapping look like and where it is likely that they can 
be epistemically evaluated. The focus has been on developing a space where partial 
and relative evaluations can be assigned to different models or modelling traditions. 
This, it is hoped, can substitute the question of what epistemically supported econom-
ics looks like rather than asking whether there is a theoretical possibility that 
economics as a whole can be construed as realist.    

6.2. Future work 

There are several directions in which the work presented here might be expanded. The 
main work to be done is to further explore of the implications of a virtue pluralist view 
for evolutionary economics. Several directions for this exist: a further development of 
the interactionist view, a new set of terminology for loose disciplinary structures, and 
implications of virtue pluralism to a view of economics as a policy-based science. 
 A first project would be to further develop what I term the interactionist view. This 
is the view that isolation will only be overcome by interaction between practices 
which target different virtues. According to the view of the problem of isolation pre-
sented here, it is unlikely that strong interaction mechanisms will be available in 
evolutionary economics. The question then is what successful interaction will look 
like. This would proceed via a search for cases of successful interaction within evolu-
tionary economics. This might involve, for example, looking at the relationship 
between empirical work on learning curves of new technologies (e.g. that cited in 
McNerney et al. 2011) and theoretical work on learning by doing (e.g. Auerswald et 
al. 2000). Whatever the particular area of search, the goal would be to find the strong-
est cases of interaction which are practicable. 
 A second line of research would be to further the analysis of evolutionary econom-
ics as a sort of discipline which does not have a traditional disciplinary structure. This 
would be motivated by considering the structure of evolutionary economics not as a 
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passing phase but as a genuinely novel disciplinary structure. One way into this prob-
lem is to contrast the traditional view of disciplines (that they study homogenous 
subject matter; share common assumptions, methods, and models; have a clear under-
standing of the importance and implications of work done within the discipline) with 
the situation within evolutionary economics (heterogeneity of subject matter; lack of 
concrete common ground; related but largely isolated research). One issue of particu-
lar interest would be the relationship between distance between approaches and the 
resultant degree of transitivity of knowledge relations. Whereas in a core-periphery 
model of disciplines, the core is a common reference point, a more distributed disci-
plinary structure lacks this touchstone. Thus interactions become much more local. 
One can try to save the idea of a unified disciplinary structure by asserting transitive 
knowledge relations. Then there is a kind of connected network of knowledge rela-
tions, even though there is not the traditional hub-and-spoke structure. Here, 
approaches will be able to communicate despite not being directly neighbouring. 
However, if one imagines that the degree of intransitivity of knowledge-relations in-
creases with distance, then the network can still be connected but only closely related 
approaches will be communicative. One might end up with a structure more like a 
ring species in biology. A ring species is where sub-types can mate with nearby neigh-
bours but not more distant neighbours; despite being in a connected network, the can-
mate-with property exhibits distance-sensitive transitivity. In the case of a loose dis-
ciplinary structure, we might expect a similar connected but distance-sensitive 
structure. Knowledge, in this case, would be continuously translated as it passes 
through the network. The core of this new model would then be a multi-level interac-
tion mechanism. This would imply that interactions between distant domains would 
involve multiple mediation. Here, isolation is avoided without re-instating the global 
relations imagined in traditional accounts of disciplines.  
 A final direction for future research is to consider the implications of the devel-
oped view of evolutionary economics for policy making. Economics is sometimes 
positioned as a policy-based science, where the ultimate deliverable is an account of 
what policy makers should do. This might be overly strong, but there certainly is a 
competition for legitimacy in policy making among competing approaches. Evolu-
tionary economics has been claimed to have an advantage in this regard, which in turn 
is justified by the kinds of claims about empirical advantages which have been evalu-
ated here. Two assumptions underlie the application of models to economic policy 
making (see Mendritzki 2010 for an analysis of these assumptions): a) that the models 
are sufficiently general to support general policy making over a certain domain and 



Conclusions 

 133 

b) that the models give an empirically reliable view of the domain in question. If we 
accept the reality of trade-offs and align these two requirements with virtues of gen-
erality and empirical fidelity, then a conflict arises. To be useful in policy debates, 
increasing generality may be required; increasing generality will imply increasing im-
precision and detachment from empirical contexts. This points to general issues in 
attempts to craft science-based or evidence-based policy about heterogeneous do-
mains: how does one make general policies about systems where highly general 
science is detached from empirical research? This public policy paradox would rep-
resent an interesting topic at the intersection of philosophy of science and political 
philosophy. Such a research enterprise would also tie to the trend of localism and 
multi-level governance in political philosophy (e.g. the devolving of detailed policy 
decisions to increasingly local levels). 
 Whatever the specific direction of future research, it is clear that it will involve 
practice-sensitive normative analysis. As such, it will inherit the benefits and costs of 
that approach. It promises to address both normative and descriptive aspects of the 
structure of evolutionary economics. But it will also involve letting go of the clarity 
of pure normative analysis and the detailed practice orientation of pure descriptive 
analysis. 
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Summary 

Evolutionary economics is an exciting way to study economic change.  Instead of 
relying on thermodynamically inspired ideas of utility maximization, it takes up evo-
lutionary ideas from biology to describe economic change.  The fundamental shift in 
terms of the contents of evolutionary theories and models is a shift away from static 
analysis and towards dynamic analysis, from outcomes to processes.  This telling of 
the story is common in evolutionary economics.  What sometimes gets less notice is 
that evolutionary economics also comes from deeply methodological roots. Method-
ological reflections by practicing evolutionary economists provide an interesting site 
for philosophical reflection.  The aim of this project is to draw issues from methodo-
logical reflections in evolutionary economics, to analyze these issues in a 
philosophical context, and finally to return to the original context.  
 There are two problems in evolutionary economics which motivate this disserta-
tion. The first of these goes back to the origins of evolutionary economics. It is about 
a critique of the limited role of empirical content in traditional economics. This is 
analyzed through two claims about realisticness in evolutionary economics: a) that 
increased realisticness is possible and b) that it has in fact been achieved.   The second 
problem in evolutionary economics is the lack of a conventional disciplinary structure 
in contrast to mainstream economics. Though the latter issue is much more current in 
discussions of evolutionary economics, I will argue that these two issues are con-
nected via the idea of the target virtues. The claim made is that the complexity of 
evolutionary economics is at least partially due to a dispute over epistemic virtues. 
Within evolutionary economics there is a dispute about the new focus on empirical 
virtues, in contrast to the mainstream focus on explanatory power and generality. This 
dispute over virtues is put forward as a major driving factor of the divergent evolution 
of evolutionary economics. 
 This dissertation is structured in two parts which ask two related questions about 
virtues in evolutionary economics.  The first part examines claims that models in evo-
lutionary economics are more realistic than those created within mainstream 
economics.  Having established the possibility of increased focus on evidential vir-
tues, the second part turns to the interaction between virtues.  It asks whether virtues 
stand in an attenuative relationship with each other; that is, it asks if focussing on 
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getting the details right (evidential virtues) trades-off with a focus on creating com-
pelling explanations (explanatory virtues).  It asks if we do see such trade-offs, what 
the resulting advice will be for clashes over virtues.  If one faction of evolutionary 
economics prefers one evidential virtues and another prefers explanatory virtues, how 
can the situation be resolved?  Should we expect the divide between them to persist?   
 The first Part of this dissertation focuses on the role that realisticness plays in evo-
lutionary economics. This entails first getting a grasp on what it means for one model 
to be more realistic than another. It also raises questions of evaluation: how do we 
make the judgment that one model is more realistic than another? If answers to these 
questions exist, then they should become apparent where issues of model evaluation 
are discussed. The process of empirical evaluation of models is commonly referred to 
as validation. The topic of the first part is then the relationship between realisticness 
and validation. 
 Chapter 2 engages this issue directly. Using discussions around Agent-Based 
Models (ABMs), it asks whether realisticness is a well developed part of empirical 
evaluation. The starting point for the analysis is a contradiction: while those building 
and evaluating ABMs have the sense that realisticness matters, they do not have well 
developed validation procedures which are sensitive to realisticness. I will argue that 
there is a conceptual gap which prevents going beyond a vague intuition that realis-
ticness is important. A particularly thorny issue is how to cope with the dissonance 
between a commitment to the importance of realisticness and the fact that no model 
is perfectly realistic. The goal of this chapter is then to provide conceptual improve-
ments to allow more sophisticated ways of discussing the realisticness of parts of 
ABMs.  
 Chapter 3 deals with another proposal for validating models in evolutionary eco-
nomics. This is via the use of so-called ‘stylized facts’. A detailed account of stylized 
facts is developed to explain how they mediate empirical data and models. The idea 
of mediation allows for an evaluation of the role of stylized facts in validation. Though 
the account developed is permissive, in the sense that it allows for much variety in 
stylized facts, it emphasizes that all stylized facts are not born equal. In fact, the ac-
count of stylization developed implies an inverse relationship between degree of 
stylization and validation potential.  
 Both chapters develop the idea that we need not despair of realisticness because 
of the impossibility of ideal realisticness. There are still relevant judgments to be made 
about the degree of realisticness and the realisticness of different parts of a given 
model. Partial and relative judgments of realisticness are difficult but possible. The 
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conclusion supports the view that it is possible for one model to be more realistic than 
another. Though it does not go into the details of evaluating particular models, it does 
support the prima facie plausibility of the claim that approaches with a greater focus 
on empirical matters – e.g. evolutionary economics – will be able to make less partial 
realisticness claims than those with less empirical focus.  
 The conclusion reached in Part I is that it is plausible that the empirically focused 
branch of evolutionary economics is more realistic than mainstream approaches. This 
answers the first set of questions about evolutionary economics. The question is then 
whether the two streams of evolutionary economics could be merged while maintain-
ing this plausibility. The interaction and tension between being concrete and general 
is the topic of Part II. 
 Chapter 4 tackles this issue directly. It poses the question of what conditions are 
expected to differentiate between situations where virtues interact and those where 
they are independent. In the terminology of the chapter, it asks under what conditions 
we should expect trade-offs. The general relationship between trade-offs and what is 
termed virtue pluralism is explored. The developed framework allows comment on 
whether trade-offs should be expected in economics. If trade-offs are to be expected, 
then the merger of the two streams of evolutionary economics is questionable. The 
conclusion of the chapter suggests that trade-offs are to be expected in evolutionary 
economics. 
 Chapter 5 takes up the issue of pluralism more generally. It turns the traditional 
problem of unity of science on its head by asking about what happens when interac-
tions between pluralistic domains are absent. In the case of evolutionary economics, 
this would mean a lack of interaction between the two streams. The approach suggests 
that a state of isolation is problematic. At the same time, it suggests that strong inter-
actions are precluded by ontological heterogeneity. The problem is then to find the 
strongest forms of interaction which are available, given the ontological situation.  
 The general conclusion which can be drawn from Chapters 4 and 5 is that much 
hangs on issues of ontological heterogeneity. It has direct effects on the sort of disci-
plinary structure which should be expected. In the case of evolutionary economics, an 
effort to engage ontological heterogeneity has serious implications for the prospects 
of convergence. If there is a commitment to exploring a deep sort of heterogeneity, 
then a continuation of the divergent evolution should be expected. 
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