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Abstract
The question of whether the idealized models of theoretical economics 
are explanatory has been the subject of intense philosophical debate. 
It is sometimes presupposed that either a model provides the actual 
explanation or it does not provide an explanation at all. Yet, two sets of 
issues are relevant to the evaluation of model-based explanation: what 
conditions should a model satisfy in order to count as explanatory and 
does the model satisfy those conditions. My aim in this paper is to 
unpack this distinction and show that separating the first set of issues 
from the second is crucial to an accurate diagnosis of the distinctive 
challenges that economic models pose. Along the way I sketch a view 
of model-based explanation in economics that focuses on the role that 
non-empirical and empirical strategies play in increasing confidence in 
the adequacy of a given model-based explanation.
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explanation of WW1 truces with reference to the Prisoner’s Dilem-
ma. Section 5 examines the epistemological question in more de-
tail. First, it describes the epistemic benefits of derivational robust-
ness analysis (the practice of probing the robustness of results to the 
model’s assumptions) then it brings the issue of empirical support to 
bear on model-based explanations. Section 6 reconsiders Schelling’s 
model and Axelrod’s explanation from the epistemic perspective of-
fered in the previous section. Section 7 concludes the paper.

2 Three peculiarities of theoretical modeling in economics

The question of whether highly idealized models can explain real-
world phenomena arises from the tension between the presence of 
idealizations that introduce elements of falsehoods and the fact that, 
on many accounts of explanation, genuine explanation requires the 
truth of its explanantia. Notice that this challenge is not limited to 
economics. Some characteristics of economics appear to make some 
of the standard ways of addressing this challenge inapplicable, how-
ever (see also Basso, Lisciandra and Marchionni 2017). First, in eco-
nomics it is seldom possible to de-idealize and hence make the mod-
els progressively more realistic. Moreover, economic theory does not 
indicate how the idealizations in the models will affect their results. 
According to Nancy Cartwright (2009: 45), “In the case of econom-
ic models it is clear by inspection that the unrealistic structural as-
sumptions of the model are intensely relevant to the conclusion. Any 
inductive leap to a real situation seems a bad bet.” Why should we 
believe that the model result applies to a real-world target when we 
know it crucially depends on assumptions known to be false? Hence, 
the first peculiarity of economics is that not only do economic mod-
els, like all scientific models, contain false assumptions, but such as-
sumptions are indispensable for the derivation of the results.

The second peculiarity of economics is the tenuous relation between 
theoretical models and empirical models. Here is how Roger Backhouse 
summarizes the problem:

In an ideal world, the models that economists confront with data 
would be the same as their theoretical models. In practice this is not 
always possible: theories may involve unobservable variables; other 
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variables may not be measurable or measured properly, theories may 
specify functional forms that cannot be estimated given the available 
techniques, and theories may simply be too complicated or too impre-
cise to be testable. The result is that, probably in most cases, the model 
that is tested is not the same as the one that is produced by the theory. 
It may not even be a special case of the theoretical model, but one that 
has been modified in ways that make it possible to confront it with data 
(Backhouse 2007: 145).

The tenuous relation between theoretical models and the empirical 
models that are eventually confronted with the data implies that only 
rarely is it possible to test the theoretical models for their fit with 
their real-world targets (cf. also Cartwright 2002).

The third feature that has been noticed to be distinctive of eco-
nomic modeling, namely its casual empiricism, is partly a consequence 
of the second one. Backhouse (2007) suggests that theoretical mod-
els are often only tested “informally”. Economist Dani Rodrik (2015) 
also points to the informal ways in which empirical evidence is often 
brought to bear on the models of economics. According to Anna Alex-
androva and Robert Northcott, this should be regarded as a problem.

As a general matter, the economics profession is known for its ‘ca-
sual empiricism.’ As the name suggests, it involves scoring explanatory 
victories casually rather than relying on econometric or experimental 
tests. Often this involves nothing more than drawing a vague and in-
tuitively appealing analogy between the model and the phenomenon 
(Alexandrova and Northcott 2013: 264).

Referring specifically to theoretical models, Till Grüne-Yanoff 
(2009: 88) comments thus: “Economic modelers often do not refer 
either to data or other established and particular real-world facts, or 
to established regularities about sets of real-world phenomena when 
constructing and presenting their models.” Hence, the problem is 
not only that it is hard to test theoretical economic models directly, 
but also that economists tend to be content with casual empiricism, 
and sometimes in more extreme cases do not even mention any real-
world phenomena.

Theoretical modeling in economics thus seems to raise somewhat 
different concerns related to explanation: whether the models can 
be explanatory despite the presence of false assumptions; whether 
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they can be explanatory despite the presence of false assumptions 
known to be relevant to the conclusions; whether in the absence of 
direct empirical confirmation their explanations are to be trusted; 
and whether casual empiricism is sufficient to justify a belief in the 
explanations they provide. My contention is that clearly separating 
conceptual questions about what conditions a model should satisfy 
in order to count as explanatory and epistemological questions about 
what sort of evidence can be used to determine whether the model 
satisfies those conditions and hence it is explanatory helps achieving a 
more accurate diagnosis of the problems with model-based explana-
tion in economics.2

3 The structure of model-based explanations

In this section, I deal with the conceptual question of what condi-
tions a model should satisfy in order to be explanatory. The truth of 
the explanantia is one of the conditions that an account has to satisfy 
in order to count as an actual explanation, although the presence of 
falsehoods in a model does not necessarily prevent it from being ex-
planatory. There are several ways in which a model can be said to be 
explanatory, which are compatible with the presence of at least some 
falsehood. Each of these ways in turn requires different success con-
ditions and poses different challenges for finding out whether those 
conditions are satisfied.

For the purposes of this paper, I take explanation to be a matter of 
citing the factors that make a difference to their effects. Models par-
take in explanation by showing how changes in these factors make 
such a difference (e.g. Woodward 2003). In keeping with this ac-
count, the challenge posed by idealized models is as follows: how can 
models with assumptions that are false about their targets capture 
actual difference makers? Addressing this question requires giving an 
account of what it means for a model to be explanatory, which I offer 
in this section, and one that indicates what sort of evidence can be 
used to determine whether the model is probably explanatory, which 
I outline in Section 5.

2 These formulations are inspired by Kirkham (1992)’s distinction between 
semantic and epistemic questions about truth.
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What does it mean for a model to be explanatory? At one extreme 
one could hold that a model explains only when the model is identi-
cal to the actual explanation. This view is unnecessarily demanding, 
however: any false assumption in the model would imply the fal-
sity of the explanans (cf. Rohwer and Rice 2016, see also Hausman 
2013, Mäki 2013). However, some idealizing assumptions are made 
for the very purpose of leaving out factors that are deemed to be 
explanatorily irrelevant. Hence, the presence of at least some kinds 
of falsity should be allowed. At the other extreme, one could hold 
that a model is explanatory if in one way or another it contributes to 
building real-world explanations. This seems too liberal, however, 
as it makes sense to talk of model-based explanation only when the 
model is indispensable to the explanation.

In between these extremes lies the view that a model is explanatory 
when it provides the actual explanation and it does so in virtue of suc-
cessfully representing the causes that make a difference to the target 
phenomenon. The advantage of this view is that there need not be a 
one-to-one relation between properties of models and properties of 
explanation, and therefore we can discard at the outset the thesis, 
probably endorsed by no one, that the presence of any false assump-
tion automatically entails the falsity of the explanation. The problem 
with this formulation is that requiring a model to provide the actual 
explanation of the phenomenon remains ambiguous. It may mean 
that the model should identify all the causes of a phenomenon, the 
most important causes, or some of the causes. Alternatively, it may 
require it to provide the best explanation of the phenomenon, or to 
have good enough reason to believe in the model-based explanation. 
To resolve this ambiguity, it is helpful to distinguish different attri-
butes a scientific explanation, whether model-based or not, can have.

An explanation comprises an explanans and an explanandum. A 
complete explanation includes all and only the causes that do make 
a difference to the explanandum, whereas a partial explanation in-
cludes only one or some of the causes that make a difference. An ex-
planation is potential rather than actual when it is not known whether 
the explanans satisfies the truth condition (Hempel 1965).3 An ex-

3 Hempel (1965) formulated these requirements for the D-N model of ex-
planation, but they have been reformulated to apply to causal explanations. It is 
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planation can then be both potential and partial at the same time (see 
also Aydinonat 2008). The second component is the explanandum. 
Explananda may be specific instances of a phenomenon such as some 
aspect of the actual pattern of ethnic segregation in Philadelphia, or 
generic phenomena such as some aspect of spatial segregation. The 
latter are the kind of explananda with which theoretical econom-
ics is often concerned: they are the stylized facts economists aim to 
explain. These two types of explananda parallel Weisberg’s (2013) 
distinction between target-directed modeling and generalized modeling. 
The latter targets the features that are either shared or similar across 
various specific systems, and is the common modeling strategy in 
theoretical economics. A given explanation can display any combi-
nation of these properties: potential or actual; complete or partial; 
specific or generic.

Furthermore, explanations can differ in terms of the kind of in-
formation they provide and of the degree of explanatory power they 
enjoy. First, causes can be described at various levels of abstraction 
and detail, meaning that the level of description at which the causes 
are described determines the kind of explanatory information that is 
provided. The idea that there are different kinds of explanatory in-
formation is not new (e.g. Garfinkel 1981, Jackson and Pettit 1990, 
Sober 1999, Marchionni 2008). Proposals differ on the specifics, 
but what they have in common is the recognition that abstraction 
from the details of a specific occurrence to focus on general fea-
tures is explanatorily valuable in itself. Jackson and Pettit (1990), for 
example, distinguish between explanations that provide fine-grained 
information, in other words causal information about the specific fea-
tures of a specific occurrence of the phenomenon, and those that 
provide coarse-grained information, in other words causal information 
about what features a range of different occurrences have in common 

also rather straightforward to reconsider the requirement of completeness to take 
account of the pragmatic dimension of explanation. Pragmatic considerations can 
be built into the explanandum, for example, by specifying both the aspect of the 
phenomenon in need of explanation as well as a contrast class. The completeness 
condition is meant to highlight the fact that an explanation might only focus on 
a small subset of what makes a difference to the explanandum thus specified. 
Hence, even within a pragmatically delimited context there is a sense in which 
one can talk of more-or-less complete explanations.
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(Jackson and Pettit 1990). Coarse-grained causal information is ob-
tained by way of abstracting from the specificities of particular in-
stances of the phenomenon. Therefore, there are at least two comple-
mentary ways of explaining a particular instance of the phenomenon 
(for example, the actual pattern of ethnic segregation in Philadelphia 
or the occurrence of truces in World War One trenches).

Second, explanatory power comes in degrees. Two accounts of 
the same phenomenon might both be explanatory, but one might 
provide a better explanation than the other along some dimension. 
Criteria of explanatory power vary depending on which theory of 
causal explanation is subscribed to. For the sake of simplicity, it is 
sufficient to allow that some explanations might be better because 
they are more detailed, they rely on more robust generalizations, 
or they are more complete.4 Thus, explanations that are very sparse 
in terms of details might be deemed less powerful than those that 
include more relevant details. Notice that one could also claim that 
one explanation is better than another when it is more strongly con-
firmed. Nevertheless, it is useful to keep these two senses of ex-
planatory power separate: two compatible explanations might both 
be true, yet one is deemed better than the other because it is more 
detailed (Ylikoski and Kuorikoski 2010).

These distinctions indicate that there are different ways in which 
a model can be explanatory: it could provide the complete or a par-
tial explanation, offer fine-grained or coarse-grained explanatory 
information, or give a more-or-less detailed explanation. As a way 
of capturing the different features an explanation can have, we can 
relax the requirement for a model to be explanatory as follows: a 
model is explanatory when it provides explanatorily relevant infor-
mation in virtue of successfully representing some of the causes that 
make a difference to the explanandum phenomenon. Clearly, that 
the causes the model identifies are actual difference makers is one 
of the conditions a model has to satisfy in order to be explanatory. 

4 Ylikokski and Kuorikoski (2010) identify multiple dimensions of explanato-
ry power. Marchionni (2013) applies the idea that explanatory power has multiple 
dimensions to the modeling of networks. Northcott (2013) offers a formal treat-
ment of the notion that explanations may have different degrees of partiality. The 
observation that some explanations might be more powerful than others along 
some dimension, such as level of detail, is sufficient for the present purposes.
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Yet, depending on the kind of explanation, different requirements 
on similarity between the model and the target have to be satisfied.

4 Two examples of model-based potential explanations

Equipped with the conceptual tools laid out in the previous section I 
now examine two well-known models, namely Schelling’s model of 
segregation and the Prisoner’s Dilemma, which have been claimed 
not to be explanatory in spite of appearances to the contrary. My 
aim is to show that two different kinds of arguments have been ad-
vanced to cast doubt on the models’ explanatory power: for some, 
this kind of models cannot provide actual explanations, for others 
what is missing is the justification for believing that they do. In this 
section I will mainly focus on clarifying the kinds of explanation the 
two models can be taken to provide, and in Section 5 I will come 
back to the question of whether it is legitimate to believe that they 
succeed in picking out actual difference makers.

4.1 Schelling’s model of segregation

Schelling’s (1978) model of segregation starts from a random distri-
bution of agents in a checkerboard-like city. The agents are of two 
colors, black and white, and may either stay put or move at no cost. If 
they have a preference for not being in a minority in their neighbor-
hood, and change neighborhoods when their preference is not satis-
fied, it is easily shown that a pattern of segregation emerges and is 
stable. The ground-breaking insight of Schelling’s model is to dem-
onstrate that neither ethnic nor other forms of spatial segregation 
need emerge from strong discriminatory preferences. Although it is 
known that segregation is often the result of discriminatory prefer-
ences, preferences about the ethnic composition of a neighborhood 
are not the only determinants of where one chooses to live, and cities 
do not look like checkerboards. Considerations such as these have 
led some commentators to claim that Schelling’s model provides a 
how-possibly explanation rather than a how-actually explanation (e.g. 
Grüne-Yanoff 2009, 2013; Ylikoski and Aydinonat 2014; Weisberg 
2013; Reutlinger et al. 2017).

According to Grüne-Yanoff (2013), for example, rather than 


