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How Thin Rational Choice Theory Explains Choices

Abstract
The critics of rational choice theory (RCT) frequently build on the contrast between socalled thick and thin applications of RCT to argue that thin RCT lacks the potential to
explain the choices of real-world agents. In this paper, I draw on often-cited RCT
applications in several decision sciences to demonstrate that despite this prominent
critique there are at least two different senses in which thin RCT can explain real-world
agents’ choices. I then defend this thesis against the most influential objections put
forward by the critics of RCT. In doing so, I explicate the implications of my thesis for
the ongoing philosophical debate concerning the explanatory potential of RCT and the
comparative merits of widely endorsed accounts of explanation.
Keywords: Rational Choice Theory; Explanation; Rationality; Scientific Modelling;
Decision-Making.
Word Count:10654
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1.

Introduction

Over the last few decades, intense debates have taken place concerning the explanatory
potential of rational choice theory (henceforth, RCT). The proponents of RCT take this
theory to provide informative explanations of observed choices and claim that “[no]
alternative approach [has comparable] explanatory power” (Becker, 1996, 4; also
Ferejohn, 2002, Ferejohn and Satz, 1995, Lazear, 2000). For their part, the critics
complain that on entrenched accounts of explanation, RCT merely describes (as opposed
to explains) the choices of real-world agents (e.g. Alexandrova and Northcott, 2013,
Hodgson, 2012, Morgan, 2001 and 2006, Sen, 1985 and 1987, Sugden, 1991 and 2011).
These authors’ critique builds on the often-made contrast between so-called thick and thin
applications of RCT to argue that RCT falls prey to the following dilemma. On the one
hand, there are thick applications of RCT, which regard choices as the outcome of a
process of instrumental reasoning and rest on empirical assumptions about the neuropsychological substrates of choice. On the other hand, we find thin applications of RCT,
which provide a formal axiomatic representation of consistent choices and make no
empirical assumptions about the neuro-psychological substrates of choice. However, the
critique goes, neither thick not thin applications of RCT provide adequate explanations
of real-world agents’ choices. More specifically, thick RCT can be used to explain
choices, but derives its explanatory power (if any) from neuro-psychological findings and
is inconsistent with empirical evidence from neuro-psychology. Conversely, thin RCT is
insulated from falsifying empirical evidence from neuro-psychology, but lacks the
potential to explain real-world agents’ choices.

If correct, this critique would have far-reaching implications for scientific theorists and
practitioners, since RCT applications figure prominently in a vast range of disciplines
2

(e.g. Boudon, 2003, on sociology, Green and Shapiro, 1994, on political science,
Hausman, 2012, on economics). In this paper, I draw on often-cited applications of RCT
to demonstrate that despite such critique there are at least two different senses in which
thin RCT can explain real-world agents’ choices. My argument proceeds as follows. Thin
RCT abstracts away from all information concerning the neuro-psychological substrates
of choice. This precludes thin RCT applications from being explanatory under various
accounts of explanation (e.g. Craver, 2006, on the mechanistic account). Nonetheless,
some of the implications derivable from thin RCT’s axioms can count as explanatory
under at least two widely endorsed accounts of explanation. First, they demarcate what
classes of agents can make choices with the structural patterns (e.g. transitivity) defined
by thin RCT’s axioms, enabling rational choice theorists (henceforth, RCTs) to explicate
why agents who differ radically in their neuro-psychological makeup can make choices
with analogous structural patterns (unificationist explanations). And second, they
disclose structural dependences between thin RCT’s axioms and agents’ choices,
enabling RCTs to determine in what respects and to what degree the choices of real-world
agents deviate from the choices of the agents posited by thin RCT across a wide range of
actual and counterfactual conditions (counterfactual explanations). My thesis that thin
RCT can explain real-world agents’ choices in these two senses implies neither that thin
RCT is in general more explanatory than thick RCT nor that empirical findings from
neuro-psychology are irrelevant for explaining choices. Still, if my thesis is correct, the
often-made claim that thin RCT cannot explain real-world agents’ choices is mistaken,
and thin RCT has a greater explanatory potential than its critics maintain.

The paper is organized as follows. In Section 2, I clarify the distinction between thick and
thin applications of RCT, providing some illustrations. In Section 3, I draw on the
specialized literature on scientific explanation and often-cited RCT applications to
3

explicate the two senses in which I take thin RCT to be explanatory. In Sections 4-7, I
defend my thesis that thin RCT can explain real-world agents’ choices against the most
influential objections put forward by the critics of RCT. More specifically, I address in
turn: the objection from mere representations (e.g. Hodgson, 2012, Saatsi, 2016); the
objection from causal/mechanistic explanations (e.g. Alexandrova and Northcott, 2013,
Craver, 2006); the objection from axioms’ untenability (e.g. Sen, 1985, Sugden, 1991);
and the objection from interdisciplinary consilience (e.g. Craver and Alexandrova, 2008,
Quartz, 2008). I shall argue that these objections cast doubt on the explanatory import of
several thin RCT applications, but do not undermine my thesis that thin RCT can explain
real-world agents’ choices. In doing so, I differentiate my thesis from other authors’
accounts of how models that abstract away from empirical information concerning their
targets can be explanatory (e.g. Pincock, 2015, on abstract models in physics, Rice, 2012,
on abstract models in biology, Ross, 2015, on abstract models in neuroscience).1

Before proceeding, three preliminary remarks are in order. First, I use the expression
‘neuro-psychological substrates’ broadly to encompass a vast set of entities, processes
and events, ranging from agents’ psychological motivations to the activation patterns of
particular neural areas. In doing so, I group neural and psychological substrates together
because several critics and proponents of RCT alike contrast RCT applications that rest
on some empirical assumptions about neural and/or psychological substrates and RCT
applications that do not rest on any empirical assumption about either neural or

1

The term ‘abstraction’ has been used to indicate a wide variety of representational techniques,
including both idealizations that leave putatively irrelevant features of one’s targets unspecified
and omissions that eliminate such features altogether (e.g. Mäki, 1992, McMullin, 1985,
Weisberg, 2007). Below I use ‘abstraction’ to encompass both of these representational
techniques unless stated otherwise. This broad use of ‘abstraction’ is sufficiently precise to
evaluate the explanatory potential of thin RCT and sufficiently general to cover most of the
representational techniques discussed in the literature on abstract explanations.
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psychological substrates (Sections 2-3). Second, the two accounts of explanation I
examine respectively build on the unificationist and the counterfactual accounts, yet drop
various controversial tenets of these accounts’ original formulations (e.g. footnotes no.912). As I illustrate in Sections 3-7, unificationist and counterfactual accounts are not
without critics, but are widely endorsed by scientific theorists and practitioners across
different disciplines. Hence, showing that some thin RCT applications can count as
explanatory under such accounts would have significant relevance for both the critics and
the proponents of RCT. Finally, my paper aims to provide at least three contributions of
general interest to the ongoing philosophical debate concerning the explanatory potential
of RCT (e.g. Hausman, 2008 and 2012, Sugden, 2011 and 2013, Thoma, 2019) and the
comparative merits of widely endorsed accounts of explanation (e.g. Kuorikoski and
Ylikoski, 2010 and 2015, Mäki, 2001 and 2013, Vredenburgh, 2019), namely: address
often-made criticisms of RCT that build on prima facie plausible empirical and
methodological presuppositions; critically assess the requirements for adequate
explanation that leading authors advocate in the specialized philosophical, economic and
neuro-psychological literatures; and articulate a systematic evaluation of thin RCT’s
explanatory potential under two entrenched accounts of explanation.2

2.

Thin versus Thick RCT

RCTs have put forward several applications of RCT across different decision sciences
(e.g. Fumagalli, 2013, Guala, 2019, Hausman, 2012). The distinction between thick and

2

My evaluation focuses on ‘accounts’ of explanation, which specify what conditions explanations
must satisfy to be successful, rather than ‘conceptions’ of explanation, which specify what
explanation itself is (e.g. Saatsi, 2016). One may consistently advocate the same conception of
explanation and endorse different accounts of explanation, and vice versa (e.g. Rohwer and Rice,
2016). I gloss over the debate concerning the interrelations between various accounts and
conceptions of explanation (e.g. Roche and Sober, 2017) for the purpose of my evaluation.

5

thin applications categorizes the proffered applications of RCT into two exclusive sets.
More specifically, an application of RCT counts as thick if and only if this application
rests on some empirical assumptions about the psychological and/or neural substrates of
choice, i.e. such application is justifiably rejected as implausible if these assumptions
prove to be false or inaccurate. Conversely, an application of RCT counts as thin if and
only if it does not rest on any empirical assumption about either neural or psychological
substrates, i.e. the falsity or inaccuracy of assumptions about neuro-psychological
substrates (if any) does not per se undermine the plausibility of such application.3

A variety of increasingly thick applications of RCT may be differentiated in the RCT
literature. For instance, Loomes and Sugden’s (1982) regret theory, which aims to
account for a wide range of intransitive choices by incorporating reference to
psychological feelings of regret and rejoicing into the description of choice options, only
rests on empirical assumptions about psychological substrates. For its part, Glimcher’s
(2011, ch.6-8) hard expected utility theory, which aims to account for real-world
individuals’ choices by showing that individuals behave the way they do because their
neuro-psychological architecture encodes choice options’ desirability in a continuous
monotonic fashion, rests on empirical assumptions about both psychological and neural
substrates. Still, as I illustrate in Sections 3-7, several applications of RCT are plausibly
regarded as thin (rather than thick) in the sense I explicated. For the mere fact that an

3

The expressions thin RCT and thick RCT are occasionally used to indicate different sets of RCT
applications than the two exclusive sets I target (e.g. Sen, 1985, 109, for a contrast between ‘thin’
RCT applications and RCT applications that assume agents’ “unfailing pursuit of self-interest”;
also Guala, 2012, 151, for a contrast between behaviourist and psychological interpretations of
RCT). I shall expand on different uses of the expressions thin RCT and thick RCT when the
differences between such uses and my use of these expressions bear on the evaluation of thin
RCT’s explanatory potential (e.g. footnote no.10). Also, the authors debating over RCT’s
explanatory potential endorse different positions concerning what conditions empirical
assumptions must satisfy to qualify as true and/or accurate (e.g. Mäki, 1992 and 2011). I do not
expand on these differences since my defence of thin RCT’s explanatory potential does not
directly rest on such differences.
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application of RCT is inspired or heuristically motivated by neuro-psychological findings
does not per se make this application thick. To give one example, Machina’s (1982)
generalized expected utility theory, which aims to account for observed discrepancies
between expected utility theory’s implications and real-world agents’ choices by
modifying or even relinquishing specific axiomatic requirements (e.g. independence), is
partly inspired by psychological findings, but counts as thin since it does not rest on any
empirical assumption about neuro-psychological substrates. Similarly, the mere fact that
the axioms figuring in some RCT applications could be given a neuro-psychological
interpretation does not per se make these applications thick (rather than thin) unless one
actually gives a neuro-psychological interpretation to such axioms. For instance,
completeness is often taken to ascribe sophisticated psychological abilities to agents, yet
this ascription is not implied by RCT’s mathematical formalism, so an application of RCT
may assume complete preferences and still count as thin. That is to say, thin RCT is a
highly abstract mathematical formalism, but is not an uninterpreted mathematical
formalism, i.e. “there is always an element of interpretation” in both thick and thin RCT
applications (Gibbard and Varian, 1978, 666; also Guala, 2006). Let us focus on thin RCT
applications.4

Thin RCT applications build on specific axiomatic requirements on the modelled agents’
preferences, together with the implications derivable from such requirements. So-called
representation theorems figure prominently among these implications. Such theorems

4

The fact that an element of interpretation figures in both thin and thick RCT applications may
complicate attempts to establish whether specific RCT applications are most plausibly classified
as thin or thick. Still, the necessary and sufficient conditions specified at p.6 above provide clear
criteria for demarcating thin and thick RCT applications across a wide range of choice contexts.
That is to say, the distinction between thin and thick RCT applications may occasionally be
difficult to draw in concrete cases, but RCTs are able to identify several uncontroversial cases of
thin (as opposed to thick) RCT applications (e.g. the examples provided at p.6-7 above and in
Sections 3-7 below).
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demonstrate that if an agent’s preferences satisfy specific axiomatic requirements, then
this agent’s choices can be represented as solutions to a constrained optimization
problem. For instance, von Neumann and Morgenstern (1947) famously demonstrate that
if an agent’s preferences satisfy completeness, transitivity, continuity, and independence,
then there exists a utility function unique up to positive linear transformations, such that
for any two options, the one preferred is assigned higher expected utility. To put it
differently, an agent whose preferences satisfy von Neumann and Morgenstern’s
axiomatic requirements necessarily behaves ‘as if’ she maximizes expected utility. In this
context, the notion of utility does not refer to any substantive neuro-psychological
magnitude, but rather refers to a mathematical representation of the agent’s preferences
(e.g. Fumagalli, 2013, Okasha, 2016).5

Thin RCT applications typically proceed in three stages.6 The first stage specifies what
set of axiomatic requirements are imposed on the preferences of the modelled agents.
Over the last few decades, different sets of axiomatic requirements have been imposed
on agents’ preferences (e.g. Bhattacharyya et al., 2011, Machina, 2008, for reviews). Yet,
the axiomatic requirements underlying thin RCT applications do not rest on any empirical
assumption concerning the neuro-psychological substrates of choice. That is to say,
nothing in thin RCT’s mathematical formalism requires or implies that this theory

5

The proponents of thin RCT commonly regard the preferences that figure in thin RCT’s
representation theorems as indexes of choices (e.g. Bradley, 2017, ch.2). This does not commit
the proponents of thin RCT to the further claim (often associated with revealed preference theory)
that preferences in general are reducible to or identical with choices (e.g. Vredenburgh, 2019). In
fact, several conceptions of preference reject this purported equivalence between preferences and
choices (e.g. Guala, 2012, Hands, 2013). For a critical appraisal of revealed preference theory,
e.g. Dietrich and List, 2016, Hausman, 2000. For a detailed discussion of the relation between the
preferences figuring in thin RCT and other conceptions of preferences, e.g. Hausman, 2011,
Thoma, 2019.
6
I say ‘typically’ because my three-stage reconstruction covers a wide range of thin RCT
applications in several decision sciences, but allows for the possibility that some thin RCT
applications do not explicitly distinguish between the three stages I mention or only focus on
some of those stages.
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accurately (or even approximately) represents such substrates (e.g. Fumagalli, 2019,
Ross, 2014). The second stage derives the implications of the axiomatic requirements
specified in the first stage to determine how the modelled agents’ choices would vary
across a range of actual and counterfactual conditions. Some of the implications derived
in this second stage only demarcate a set of choices consistent with the employed
axiomatic requirements (e.g. Samuelson, 1938). Other derivations, instead, enable RCTs
to identify what choices the modelled agents would make in specific choice settings (e.g.
Hands, 2006). The third stage aims to determine whether the implications derived in the
second stage hold for the choices of the targeted real-world agents. Two kinds of
contributions are provided by thin RCT applications at this third stage.

On the one hand, some contributions determine which of the auxiliary assumptions that
are not part of thin RCT’s mathematical formalism can be modified or removed without
altering thin RCT’s implications. For instance, Lehtinen and Kuorikoski (2007) document
the robustness of thin RCT’s implications (e.g. specific optimality results) to a wide range
of variations in auxiliary assumptions concerning agents’ degree of self-interest.
Similarly, Mandler et al. (2012) document the robustness of thin RCT’s implications to a
wide range of variations in auxiliary assumptions concerning agents’ computational
abilities and decision-making procedures (e.g. sequential choices through axiomatizable
checklists of desirable properties). On the other hand, other contributions determine how
thin RCT’s implications vary when one modifies or removes some of the axiomatic
requirements that thin RCT imposes on agents’ preferences. For instance, Machina (2008)
demonstrates how thin RCT’s implications vary for a vast range of axiomatic
modifications (e.g. various modifications of independence) implemented in generalized
expected utility analyses. Similarly, Gaertner and Xu (1999) provide a detailed
comparison showing how divergences between the axiomatic requirements that
9

respectively underlie expected utility maximization and other choice rules (e.g. choice of
the second largest element, choice of the median element) lead to divergent behavioural
implications. I shall expand in Section 3 on how these two kinds of contributions are
implemented to provide unificationist and counterfactual explanations of choices. For
now, I note that some of the implications derivable from thin RCT’s axioms explain
choices not so much in spite of the fact that thin RCT abstracts away from all information
concerning neuro-psychological substrates, but rather because this theory abstracts away
from such information. That is to say, the axiomatic requirements underlying some thin
RCT applications cannot be modified or removed without hampering these applications’
potential to explain choices.7

3.

How Thin RCT Explains Choices

In this section, I draw on the specialized literature on scientific explanation and oftencited RCT applications to explicate the two senses in which I take thin RCT to explain
real-world agents’ choices. More specifically, I argue that some of the implications
derivable from thin RCT’s axioms can count as explanatory under at least two widely
endorsed accounts of explanation, namely the unificationist and the counterfactual
accounts. The unificationist account targets the degree to which thin RCT’s implications
hold under variations in auxiliary assumptions that are not part of thin RCT’s
mathematical formalism. The counterfactual account, instead, targets the variability of

In recent years, axiomatic requirements have been imposed on several entities other than the
preferences figuring in thin RCT (e.g. Sugden, 1993, for an axiomatic foundation of regret theory
where utility is defined in terms of a psychological experience of pleasure; also Caplin et al.,
2010, for a representation theorem concerning the so-called reward prediction error hypothesis
that dopaminergic activations encode the difference between experienced and predicted rewards).
Below I focus on the axiomatic requirements imposed on the preferences figuring in thin RCT
unless indicated otherwise.

7
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thin RCT’s implications to changes in the axiomatic requirements that thin RCT imposes
on agents’ preferences. Let us consider these two accounts in turn.

According to the unificationist account, explanation obtains when one discloses
connections between phenomena that were formerly regarded as independent (e.g.
Friedman, 1974, Kitcher, 1981). On this account, a theory is explanatory to the extent that
it demonstrates that “apparently independent and diverse phenomena [are] manifestations
[of a common set] of entities, powers, and processes” (Mäki, 2001, 498). The idea is to
“derive [accurate] descriptions of many phenomena” from few derivation patterns and
“reduce the number of types of facts we have to accept as [brute]” (Kitcher, 1989, 432;
also Friedman, 1974, 15). Several thin RCT applications succeed in deriving accurate
descriptions of many different choice patterns by building on few axiomatic requirements
(e.g. Ferejohn and Satz, 1995, Fumagalli, 2014, on both individual and aggregate choice
patterns). These applications count as explanatory under the unificationist account
because they demarcate what classes of agents can make choices with the structural
patterns (e.g. transitivity) defined by thin RCT’s axioms, enabling RCTs to explicate why
agents who differ radically in their neuro-psychological makeup can make choices with
analogous structural patterns (e.g. Guala, 2019, Ross, 2014, on how agents as diverse as
human organizations and non-human animals can make choices with the structural
patterns defined by thin RCT’s axioms).8

To be sure, not all thin RCT applications which succeed in deriving accurate descriptions
of many different choice patterns count as explanatory under the unificationist account.

The entities, powers, and processes figuring in the unificationist account encompass both
empirical and theoretical entities, powers, and processes. Hence, both the preferences figuring in
thin RCT’s representation theorems and the axiomatic requirements imposed on such preferences
can in principle serve as basis for explaining choices under the unificationist account.

8
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For this account holds that only stringent theories can explain, and several thin RCT
applications fail to place stringent limitations on what set of choices belong to thin RCT’s
domain of applicability (e.g. Reiss, 2012, 57-59; also Green and Shapiro, 1994, 34, for
the claim that “it is not obvious what [choice patterns cannot] be explained by some
variant of [thin RCT]”). Still, these stringency-related considerations do not exclude that
some thin RCT applications can count as explanatory under the unificationist account.
For although thin RCT’s mathematical formalism may be used to represent a wide variety
of choice patterns, the axiomatic requirements underlying specific thin RCT applications
often impose stringent limitations on what set of choices can be plausibly taken to belong
to thin RCT’s domain of applicability (e.g. Guala, 2006, Hands, 2006). In this respect, it
is telling that the critics of RCT frequently criticize thin RCT’s axiomatic requirements
for imposing excessively (rather than insufficiently) stringent limitations on such set (e.g.
Sections 6-7).9

To illustrate how thin RCT applications can provide unificationist explanations of realworld agents’ choices, consider again the influential thin RCT applications cited in
Section 2, which aim to show that few axiomatic requirements suffice to generate specific
implications for a wide range of variations in auxiliary assumptions about the neuropsychological substrates of choice (e.g. Lehtinen and Kuorikoski, 2007, on the robustness
of some optimality results to a wide range of variations in auxiliary assumptions
concerning agents’ degree of self-interest; also Mandler et al., 2012, 73, on models where

Several tenets of Friedman’s and Kitcher’s formulations of this account have been subjected to
criticisms (e.g. Roche and Sober, 2017, Vredenburgh, 2019, for recent discussion). I mention
these criticisms in passing both because my evaluation of thin RCT’s explanatory potential does
not directly rest on those tenets and because many proponents and critics of RCT alike concur
that RCT applications are explanatory to the extent that they are unifying as per the unificationist
account (e.g. Reiss, 2012; also Mäki, 2001, 490, for the claim that “many developments in
economics are celebrated because they are regarded as advancing explanatory unification”).

9
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agents who choose sequentially through axiomatizable checklists of desirable properties
make choices that fit thin RCT’s implications “whatever goes on in the [agents’] minds”).
These thin RCT applications illustrate that in many choice settings “it is not the agents’
[neuro]psychologies that primarily explain their [choices]” (Satz and Ferejohn, 1994, 74),
but rather specific axiomatic requirements together with information about empirical facts
that are neither neural nor psychological in character (e.g. Guala, 2019, on information
about environmental and institutional factors). The availability of these thin RCT
applications does not per se exclude that some thick RCT applications grounded in neuropsychological detail may also count as explanatory under the unificationist account (e.g.
Hausman, 2012, on thick RCT applications grounded in psychological detail; Craver and
Alexandrova, 2008, on thick RCT applications grounded in neural detail). Still, those thin
RCT applications enable RCTs to identify several choice patterns that are invariant to a
wide range of changes in assumptions concerning agents’ neuro-psychological makeup,
thereby pointing to unificationist explanations grounded in formal properties of agents’
preferences and in information about empirical facts that are neither neural nor
psychological in character.10

10

One may object that thin RCT applications that make no empirical assumptions whatsoever
about their target agents “allow for derivational unification without a concomitant underlying
ontological unity in the causal basis of the behavior” and therefore fail to provide unificationist
explanations of real-world agents’ choices (Kuorikoski and Lethinen, 2010, 356; also Mäki, 2001,
for the claim that providing unificationist explanations requires one to point to ontological - as
opposed to merely derivational - unifications). This objection casts doubt on the explanatory
import of thin RCT applications that make no empirical assumptions whatsoever about their target
agents, but does not cast general doubt on the explanatory import of thin RCT applications. For
as noted in the main text, the fact that thin RCT applications make no empirical assumptions about
neuro-psychological substrates does not per se exclude that thin RCT applications may make
empirical assumptions about factors that are neither neural nor psychological in character (e.g.
Guala, 2019, on thin RCT applications that make empirical assumptions about environmental and
institutional factors). Hence, one may consistently grant that thin RCT applications that make no
empirical assumptions whatsoever about their target agents fail to provide unificationist
explanations of real-world agents’ choices, yet hold that thin RCT applications that make
empirical assumptions about factors that are neither neural nor psychological in character can
provide such explanations.
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According to the counterfactual account, explanation obtains when one identifies patterns
of counterfactual dependence between one’s explanandum variable and explanans
variables (e.g. Reutlinger, 2016, Woodward, 2003). On this account, a theory is
explanatory to the extent that it accurately answers what-if-things-had-been-different
questions regarding how actual and counterfactual variations in the value of the explanans
variables affect the value of the explanandum variable (e.g. Woodward, 2003, 210-221;
also Woodward and Hitchcock, 2003). The idea is to establish whether specific
hypotheses concerning one’s phenomena of interest would continue to hold under various
changes in the variables figuring in such hypotheses (e.g. Hitchcock and Woodward,
2003; also Ylikoski and Kuorikoski, 2010). RCTs often examine how thin RCT’s
implications vary when one modifies or removes some of this theory’s axiomatic
requirements (Section 2). This process of modifying and removing axiomatic
requirements does not per se provide well-confirmed explanations of real-world agents’
choices in the absence of empirical information about the examined choice settings (e.g.
Fumagalli, 2016, on information about agents’ payoffs). Still, such process can disclose
several structural dependences between thin RCT’s axiomatic requirements and realworld agents’ choices without having to draw on any empirical information about neuropsychological substrates (e.g. the comparisons of different thin RCT applications
provided by Machina, 2008, Gaertner and Xu, 1999, cited in Section 2).

To be sure, not all thin RCT applications that disclose structural dependences between
thin RCT’s axiomatic requirements and real-world agents’ choices count as explanatory
under the counterfactual account. For on this account, thin RCT applications have to
accurately answer what-if-things-had-been-different questions about the choices of both
modelled and real-world agents to count as explanatory, and several thin RCT
applications fail to accurately answer such questions (e.g. Pollak, 2003, against Becker’s,
14

1976, thin RCT models of family relations; also Northcott and Alexandrova, 2015,
against various thin RCT applications to prisoner’s dilemma type of situations). Even so,
disclosing structural dependences between thin RCT’s axiomatic requirements and realworld agents’ choices frequently enables RCTs to determine in what respects and to what
degree the choices of real-world agents deviate from the choices of the agents posited by
thin RCT across a wide range of actual and counterfactual conditions (e.g. Hindriks, 2013,
Ylikoski and Aydinonat, 2014, on cases where highly abstract thin RCT models are used
with less abstract models to answer why observed choices deviate from thin RCT models’
implications). These contributions, in turn, count as explanatory under the counterfactual
account because they enable RCTs to accurately answer many what-if-things-had-beendifferent questions about the choices of both modelled and real-world agents by pointing
to interrelated variations in thin RCT’s axiomatic requirements and thin RCT’s
implications.11

To illustrate how thin RCT applications can provide counterfactual explanations of realworld agents’ choices, consider influential thin RCT applications aiming to explain how
these choices vary in situations of strategic interaction. Thin RCT applications abstract
away from a number of factors that are known to causally affect choices in situations of
strategic interaction (e.g. Guala, 2006, on psychological factors). Moreover, RCTs can
model a wide range of strategic interactions by ascribing an ordinal (rather than cardinal)
interpretation to payoffs and by imposing only minimal consistency requirements on
preferences. In fact, the equilibrium of various types of games (e.g. defection by both

11

The counterfactual account is often taken to target causal patterns of counterfactual dependence
(e.g. Woodward, 2003), but can be plausibly taken to target also non-causal patterns of
counterfactual dependence (e.g. Baron et al., 2017, Bokulich, 2012, Povich, 2018, Saatsi and
Pexton, 2013). I expand on the suitability of the counterfactual account to target both causal and
non-causal patterns of counterfactual dependence in Section 5 below.
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players in one-shot prisoner’s dilemmas) can often be rationalized by dominance
considerations without having to assume that the involved agents possess any specific
beliefs (e.g. Nowak, 2006). In this context, RCTs can accurately answer a wide range of
what-if-things-had-been-different questions about real-world agents’ choices in situations
of strategic interaction by combining information about empirical facts that are neither
neural nor psychological in character with thin RCT applications that show how thin
RCT’s implications vary when one modifies or removes specific axiomatic requirements.
To give one example, Alexander (2010) examines various influential models of rational
deliberation - including perfectly rational agents who maximize their expected utility
given the available information, Pettit’s, 1995, virtually rational agents, Kahneman et
al.’s, 1982, boundedly rational agents, Skyrms’, 1990, dynamically rational agents - and
demonstrates that distinct axiomatizable rationality assumptions (e.g. expected utility
maximization, various sets of heuristics) lead to systematically dissimilar deliberative
outcomes when agents’ local interactions figure in the dynamics of rational deliberation.
The availability of these thin RCT applications does not per se exclude that some thick
RCT applications grounded in neuro-psychological detail may also count as explanatory
under the counterfactual account (e.g. Northcott and Alexandrova, 2015, on thick RCT
applications grounded in psychological detail; Craver and Alexandrova, 2008, on thick
RCT applications grounded in neural detail). Still, the point remains that those thin RCT
applications enable RCTs to accurately answer a wide range of questions about real-world
agents’ choices without making any assumption about neuro-psychological substrates,
thereby pointing to counterfactual explanations grounded in structural dependences
between thin RCT’s axiomatic requirements and real-world agents’ choices.12

12

Modifying and removing some axiomatic requirements may prompt significant changes in thin
RCT’s domain of applicability (e.g. Fishburn, 1970). These changes constrain the explanatory
import of various thin RCT applications, but do not prevent RCTs from identifying interrelated
variations in thin RCT’s axiomatic requirements and thin RCT’s implications. For several
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In Sections 4-7 below, I defend my thesis that thin RCT can explain real-world agents’
choices in the two senses I explicated against the most influential objections put forward
by the critics of RCT. More specifically, I address in turn: the objection from mere
representations (e.g. Hodgson, 2012, Saatsi, 2016); the objection from causal/
mechanistic explanations (e.g. Alexandrova and Northcott, 2013, Craver, 2006); the
objection from axioms’ untenability (e.g. Sen, 1985, Sugden, 1991); and the objection
from interdisciplinary consilience (e.g. Craver and Alexandrova, 2008, Quartz, 2008). I
shall argue that these objections cast doubt on the explanatory import of several thin RCT
applications, but do not undermine my thesis that thin RCT can explain real-world agents’
choices.

4.

Objection from Mere Representations

The objection from mere representations holds that thin RCT cannot explain real-world
agents’ choices on the alleged ground that explaining these choices requires one to
supplement thin RCT with accurate (or at least approximate) empirical information about
the neuro-psychological substrates of such choices (e.g. Hodgson, 2012, Saatsi, 2016).
The objection proceeds as follows. The implications derivable from thin RCT’s axioms
enable RCTs to represent a wide variety of phenomena as solutions to constrained
optimization problems (e.g. Becker, 1976, on racial discrimination and family relations,
Kable and Glimcher, 2007, on the activation patterns of anatomically delimited neural
areas). However, the mere fact that a theory enables one to represent a wide variety of

axiomatic requirements can be modified without prompting significant changes in thin RCT’s
domain of applicability (e.g. Bossert et al., 2006, on various modifications of transitivity, Starmer,
2000, on some modifications of independence).
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phenomena by no means implies that such theory explains those phenomena (e.g. Kaplan
and Craver, 2011, Saatsi, 2011). Moreover, the objection goes, explaining real-world
agents’ choices requires one to demonstrate that the implications derivable from thin
RCT’s axioms actually hold for these agents’ choices (e.g. Morgan, 2001, Sugden, 2011).
Doing so, in turn, requires one to supplement thin RCT with accurate (or at least
approximate) empirical information about the neuro-psychological substrates of such
choices (e.g. Hodgson, 2012, on information about psychological substrates). Hence, thin
RCT cannot per se explain real-world agents’ choices. As Hodgson puts it, thin RCT
“cannot provide a real explanation” because to explain individual choices RCTs “have to
consider the real […] psychological determinants of human behaviour” (2012, 94 and
100; also Lehtinen, 2013, 185, for the contention that “as-if claims are frequently made
in order to […] correctly describe [behaviour, but] as-if claims in themselves […] never
explain why the entity of interest behaves in the way it does”).

This objection correctly notes that the mere fact that thin RCT enables RCTs to represent
a wide variety of choices does not imply that thin RCT explains these choices. However,
there are at least two reasons to doubt that the objection undermines the claim that thin
RCT can explain real-world agents’ choices. First, demonstrating that the implications
derivable from thin RCT’s axioms actually hold for real-world agents’ choices does not
generally require RCTs to supplement thin RCT with accurate (or even approximate)
empirical information about the neuro-psychological substrates of these choices. For
RCTs can (and often do) provide accurate representations of real-world agents’ choices
without having to provide accurate (or even approximate) representations of the neuropsychological substrates of these choices (e.g. Fumagalli, 2014, Mäki, 2011). And
second, thin RCT applications can have some explanatory import even in cases where
RCTs are unable to demonstrate that the implications derivable from thin RCT’s axioms
18

actually hold for real-world agents’ choices. And in some cases, this explanatory import
is sufficient to enable RCTs to explain the choices of real-world agents.

To illustrate this, consider the often-made distinction (e.g. Forber, 2010, Reiner, 1993,
Resnik, 1991) between how-actually explanations, which identify what events or factors
in fact account for the occurrence or specific properties of the investigated phenomena
(e.g. what computational limitations in fact cause violations of RCT’s axioms in a given
choice setting), and how-possibly explanations, which only identify what events or factors
may account for those phenomena’s occurrence or properties (e.g. what computational
limitations may cause observed violations of RCT’s axioms). How-possibly explanations
do not constitute well-confirmed how-actually explanations, and cannot be turned into
such explanations in the absence of empirical information about real-world targets (e.g.
Fumagalli, 2016). Moreover, it may be difficult for RCTs to demarcate between howpossibly explanations that respectively do and fail to provide informative explanatory
insights about their targets (e.g. Verreault-Julien, 2019). Still, it would be implausible to
maintain that any how-possibly explanation that does not meet the requirements for wellconfirmed how-actually explanation has no explanatory import (e.g. Bokulich, 2014,
Mäki, 2013, Rohwer and Rice, 2013). In fact, several authors point to the existence of a
continuum in terms of explanatory import between well-confirmed how-actually
explanations and distinct sets of how-possibly explanations (e.g. Forber, 2012,
Marchionni, 2018, Weisberg, 2006).13

13

Different authors provide distinct criteria to demarcate between how-actually and how-possibly
explanations (e.g. Forber, 2010, regards how-actually and how-possibly explanations as different
species of explanation, Resnik, 1991, distinguishes how-actually and how-possibly explanations
by their degree of empirical support). Still, most authors concur that one can demarcate between
how-actually and how-possibly explanations in terms of the sort of information provided by such
explanations. The idea is that how-actually explanations provide information concerning actual
states of affairs, whereas how-possibly explanations provide information concerning logically
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These considerations have significant implications for the explanatory potential of thin
RCT applications. To see this, consider again the counterfactual account of explanation
(analogous considerations hold mutatis mutandis for the unificationist account). As noted
in Section 2, RCTs frequently examine how thin RCT’s implications vary when one
modifies or removes some of this theory’s axiomatic requirements. Modifying and
removing thin RCT’s axiomatic requirements does not per se provide well-confirmed
how-actually explanations of real-world agents’ choices in the absence of empirical
information about the examined choice settings (e.g. Section 3 on information about
agents’ payoffs). Moreover, several thin RCT applications fail to count as explanatory
under the counterfactual account because they fail to accurately fit real-world agents’
choices. Still, several thin RCT applications accurately represent what choices are made
by different sets of agents, enabling RCTs to determine in what respects and to what
degree the choices of real-world agents deviate from the choices of the agents posited by
thin RCT across a wide range of actual and counterfactual conditions (e.g. Hindriks, 2013,
Ylikoski and Aydinonat, 2014). These thin RCT applications provide informative howpossibly explanations of real-world agents’ choices because they enable RCTs to
accurately answer many what-if-things-had-been-different questions about these choices
by pointing to interrelated variations in thin RCT’s axiomatic requirements and thin
RCT’s implications (Section 3).

A critic of RCT may grant that thin RCT could in principle provide some how-possibly
explanations of real-world agents’ choices. However, she may object that thin RCT can
actually explain real-world agents’ choices only if this theory is used as a baseline for

possible, nomically possible, physically possible, etc. states of affairs (e.g. Verreault-Julien, 2019,
22-26). I take this demarcation criterion to be sufficiently detailed for my evaluation.
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constructing thick (as opposed to thin) RCT applications. The thought would be that the
implications derivable from thin RCT’s axiomatic requirements can ground explanations
of real-world agents’ choices only if these requirements are subsequently modified or
eliminated through some process of decreasing abstraction (e.g. Lindenberg, 1992),
thereby turning thin RCT applications into thick RCT applications. Now, RCTs often
acquire valuable explanatory insights by complementing thin RCT applications with thick
RCT applications that modify or eliminate the axiomatic requirements underlying thin
RCT applications (e.g. footnote no.20 for an illustration). However, explaining real-world
agents’ choices does not generally require one to turn thin RCT applications into thick
RCT applications. In fact, as I argue in Section 5, turning thin RCT applications into thick
RCT applications may hamper (rather than improve) RCTs’ ability to explain choices.
For the axiomatic requirements underlying some thin RCT applications play a crucial
explanatory role, in the sense that thin RCT’s implications cannot be derived if one
modifies or removes those requirements.14

A critic of RCT may grant that the axiomatic requirements underlying some thin RCT
applications are needed to derive thin RCT’s implications. However, she may object that
- for all RCTs are typically able to show - these axiomatic requirements may be playing
a merely representational (as opposed to explanatory) role. The idea would be that such
axiomatic requirements may be needed to represent the physical (e.g. neuropsychological) facts that ultimately explain real-world agents’ choices without doing any
explanatory work on their own. As Saatsi remarks in the debate about mathematical

14

The mere fact that an axiomatic requirement is needed for deriving some implications does not
per se imply that this requirement plays a crucial explanatory role (e.g. think of cases where the
derived implications fail to be explanatory). Still, the axiomatic requirements underlying some
thin RCT applications are crucial for gaining the explanatory insights yielded by such applications
(Section 5), and this suffices to vindicate my claim that removing these requirements may hamper
(rather than improve) RCT’s explanatory potential.
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explanations of empirical facts, “mathematics can be […] indispensable to expressing or
representing non-mathematical facts which themselves do all the explanatory [work]”
(2016, 579; also Saatsi, 2011).

This objection points to an insightful distinction concerning two different roles that
mathematics may play in the explanation of empirical facts. Still, there are at least two
reasons to doubt that the objection undermines the claim that thin RCT can explain realworld agents’ choices. First, such objection specifically targets the explanatory role of
mathematics in criticizing indispensability arguments for mathematical realism, which
“infer the reality of [specific mathematical posits from these posits’] explanatory
indispensability” (Saatsi, 2016, 1062; also Lyon, 2012). Yet, my defence of thin RCT’s
explanatory potential neither rests on particular realist commitments nor infers the reality
of specific mathematical posits from these posits’ explanatory indispensability. And
second, one may consistently endorse the aforementioned distinction concerning the two
different roles that mathematics may play in the explanation of empirical facts and argue
that thin RCT’s mathematical formalism can play an explanatory role in RCT
explanations of real-world agents’ choices. To illustrate this, consider Saatsi’s distinction
between the ontologically committing explanatory role “played by a fact that bears an
ontic relation of explanatory relevance to the explanandum” and the ontologically noncommitting explanatory role “played by something that allows us to grasp, or (re)present,
whatever plays [an ontologically committing] explanatory role” (Saatsi, 2016, 1056). One
may plausibly take thin RCT’s mathematical formalism to play an ontologically noncommitting explanatory role without having to ascribe to such formalism an ontologically
committing explanatory role (e.g. Saatsi, 2016, 1046-1051). And such ontologically noncommitting explanatory role may be sufficient to license the claim that thin RCT can
explain real-world agents’ choices (e.g. Section 3 on various cases where the physical
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facts that are invoked to explain real-world agents’ choices are neither neural nor
psychological in character).

5.

Objection from Causal/Mechanistic Explanations

The objection from causal/mechanistic explanations holds that thin RCT cannot explain
real-world agents’ choices on the alleged ground that explaining these choices requires
one to make accurate assumptions about the causal and/or mechanistic underpinnings of
such choices (e.g. Alexandrova and Northcott, 2013, Craver, 2006). The objection goes
as follows. Thin RCT applications abstract away from assumptions about the causal
and/or mechanistic underpinnings of choices. By doing so, they fail to include several
factors that are known to causally influence choices (e.g. neural activations of areas
involved in reward valuation). This, in turn, crucially hampers the explanatory potential
of these applications. To be sure, one may occasionally improve one’s explanations of
specific choices by abstracting away from assumptions about the causal and/or
mechanistic underpinnings of these choices (e.g. Strevens, 2008, ch.3). Yet, the objection
goes, explaining real-world agents’ choices requires one to make at least some accurate
assumptions about the causal and/or mechanistic underpinnings of such choices. For to
explain a phenomenon is to “provide some information about its causal history” (Lewis,
1986, 217; also Salmon, 1984) and to identify the “components, activities, and
organizational features of the mechanism that in fact produces the phenomenon” (Craver,
2006, 361; also Kaplan and Craver, 2011). As Alexandrova and Northcott put it, thin RCT
models “do not identify any actual causes”, and “it is only […] subsequent research, often
featuring close empirical study, that achieves explanations” (2013, 262 and 265; also
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Hodgson, 2012, 100, for the claim that RCT “does not explain anything unless it points
to an underlying causal mechanism”).15

This objection correctly notes that making accurate assumptions about the causal and/or
mechanistic underpinnings of real-world agents’ choices often helps RCTs to explain
such choices (e.g. Sections 2-4 above). Still, there are at least three reasons to doubt that
the objection undermines the claim that thin RCT can explain real-world agents’ choices.
First, several entrenched accounts of explanation deny that making accurate assumptions
about causal and/or mechanistic underpinnings constitutes a necessary condition for
explanation (e.g. Batterman and Rice, 2014, Pincock, 2015, Sober, 1983, Ylikoski, 2013,
on non-causal accounts of explanation). The availability of these accounts does not per
se undermine the claim that making accurate assumptions about the causal and/or
mechanistic underpinnings of phenomena may be occasionally required for explaining
such phenomena. However, it challenges the critics of RCT to explicate why exactly in
the specific case of RCT, explaining real-world agents’ choices would require RCTs to
make accurate assumptions about the causal and/or mechanistic underpinnings of these
choices. And the critics of RCT have hitherto failed to address this justificatory
challenge.16

15

Philosophers put forward different characterizations of the notions of cause (e.g. Lewis, 1986,
Salmon, 1984) and mechanism (e.g. Glennan, 2005, Weiskopf, 2011). I gloss over these
definitional concerns since the cogency of my evaluation does not rest on which of these
characterizations one endorses. In particular, I do not aim to establish whether there are precise
and plausible characterizations of cause and/or mechanism which license the claim that thin RCT
applications provide causal and/or mechanistic explanations of choices. For a recent discussion
of the role abstractions can play in causal explanations, e.g. Okasha, 2016. For a similar discussion
concerning mechanistic explanations, e.g. Boone and Piccinini, 2016.
16
The claim that one may obtain explanatory insights about real-world phenomena from a
theory’s mathematical formalism without making assumptions about the causal and/or
mechanistic underpinnings of these phenomena is often put forward in the literature on
mathematical explanations (e.g. Baker, 2009, Baron, 2016, Batterman, 2010, Pincock, 2007). I
do not expand on this literature since my defence of thin RCT’s explanatory potential does not
directly rest on how one conceptualizes the relationship between thin RCT explanations and
mathematical explanations.
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Second, several accounts that emphasize the explanatory significance of information
about causal and/or mechanistic underpinnings allow that one may explain real-world
agents’ choices irrespective of whether one makes accurate assumptions about the causal
and/or mechanistic underpinnings of such choices. To give one example, the proponents
of the counterfactual account of explanation frequently emphasize the explanatory
significance of causal patterns of counterfactual dependence (e.g. Woodward and
Hitchcock, 2003). Yet, one may retain these authors’ emphasis on patterns of
counterfactual dependence without requiring that these patterns be causal (e.g.
Reutlinger, 2016, Rice, 2015, Saatsi, 2016). In fact, leading proponents of the
counterfactual account allow that one may explain several phenomena without making
any empirical assumption concerning the causal and/or mechanistic underpinnings of
these phenomena. By way of illustration, Woodward (2003) prevalently discusses causal
(rather than non-causal) patterns of counterfactual dependence. Still, he allows that in
some cases counterfactual information may be explanatory even if it does not track causal
patterns of counterfactual dependence (ibid., ch.5; also Hitchcock and Woodward, 2003,
191, for the claim that “when a theory […] answers a what-if-things-had-been-different
question, but we cannot interpret this as an answer to a question about what would happen
under an intervention, we may have a non-causal explanation”). Moreover, and
irrespective of the interpretative issue whether Woodward is plausibly taken to advocate
applying his account to non-causal explanations, several authors emphasize the suitability
of the counterfactual account to target non-causal patterns of counterfactual dependence
(e.g. Baron et al., 2017, Bokulich, 2012, Povich, 2018, Saatsi and Pexton, 2013).

And third, making accurate assumptions about the causal and/or mechanistic
underpinnings of choices may hamper (rather than enhance) RCTs’ ability to explain
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choices. My claim is not merely that RCTs may explain some agents’ choices in spite of
considerable ignorance of these choices’ causal and mechanistic underpinnings. Rather,
my main point is that some thin RCT applications succeed in explaining choices precisely
because they abstract away from causal and mechanistic underpinnings, and that these
applications provide some explanatory insights besides those provided by thick RCT
applications that make accurate assumptions about such underpinnings. To see this, let us
briefly compare thin RCT with Simon’s (1957) theory of bounded rationality (henceforth,
BRT), which focuses on the identification of satisfactory (rather than optimal) solutions
to agents’ choice problems. BRT makes some accurate assumptions about the causal and
mechanistic underpinnings of choices (e.g. limitations in agents’ cognitive and
computational abilities). As a result, BRT applications provide RCTs with causal and
mechanistic explanatory insights that are not provided by thin RCT applications (e.g.
footnote no.20). Yet, thin RCT applications also provide some explanatory insights
besides those provided by BRT applications. For thin RCT’s representation theorems
cannot be derived within BRT (e.g. Blaug, 1992, part III), and BRT characterizes choice
situations “as fundamentally incomplete [...] with regard to both the information that
economic agents have and the agents’ cognitive and computational capacities” (Bueno
and Colyvan, 2011, 363). These considerations imply neither that thin RCT is in general
more explanatory than BRT nor that making accurate assumptions about causal and/or
mechanistic underpinnings is irrelevant for explaining choices. Still, the point remains
that thin RCT can explain choices, and that thin RCT applications provide some
explanatory insights besides those provided by BRT applications.17

17

A critic of thin RCT may grant that thin RCT applications provide some explanatory insights
besides those provided by BRT applications, yet object that thick RCT applications typically
provide more explanatory insights than thin RCT applications. I am not concerned here with
comparing thin RCT applications’ and thick RCT applications’ overall explanatory contributions.
For my evaluation, it suffices to note that if thick RCT applications were shown to provide more
explanatory insights than thin RCT applications, this would bear on the justifiability of developing
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6.

Objection from Axioms’ Untenability

The objection from axioms’ untenability holds that thin RCT cannot explain real-world
agents’ choices on the alleged ground that the axiomatic requirements underlying thin
RCT applications are inconsistent with the available behavioural findings (e.g. Sen, 1985,
Sugden, 1991). The objection can be explicated as follows. Various entrenched accounts
of explanation require that the explanans provides accurate (or at least approximate)
characterizations of the examined targets as a minimum condition for adequate
explanation (e.g. Hempel, 1965, Strevens, 2008). In particular, several authors hold that
whether thin RCT can explain real-world agents’ choices crucially depends on whether
these agents’ preferences satisfy thin RCT’s axiomatic requirements (e.g. Sen, 1973,
Sugden, 1991). Unfortunately, the objection goes, these axiomatic requirements are
typically motivated on a priori grounds and are rarely tested against the evidence (e.g.
Bruni and Sugden, 2007, Sen, 1985). Moreover, the available behavioural findings
document that real-world agents’ preferences frequently violate such axiomatic
requirements (e.g. Loomes et al., 1991, on violations of transitivity, Allais, 1953, on
violations of independence). In fact, such findings indicate that real-world agents’ choices
reflect contextual elements of the choice situation (e.g. framing of choice options) rather
than stable and consistent preference orderings. This, in turn, undermines the claim that
thin RCT can explain real-world agents’ choices. For many choice patterns “are so
sensitive to [context] that it is difficult to associate these [choice patterns to any] contextfree preferences” (Rabin, 2002, 662; also Tversky, 1996, 189).18

thin (rather than thick) RCT applications, but would not directly bear against my claim that thin
RCT applications can explain real-world agents’ choices (e.g. footnote no.21).
18
The objection from axioms’ untenability targets the putative lack of descriptive (rather than
normative) validity of thin RCT’s axioms. Some critics of thin RCT doubt not just the descriptive
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This objection nicely elucidates often-made complaints concerning the putative
untenability of thin RCT’s axiomatic requirements. Even so, there are at least two reasons
to doubt that the objection undermines the claim that thin RCT can explain real-world
agents’ choices. First, thin RCT’s axiomatic requirements have received more empirical
support than the objection from axioms’ untenability states. To be fair, thin RCT’s
axiomatic requirements have been shown to be inconsistent with the behavioural findings
collected in various choice settings (e.g. Cubitt et al., 2001, Glimcher, 2011, ch.5). Yet,
thin RCT’s axiomatic requirements fit vast sets of findings across several choice settings
(e.g. Gilboa, 2009, Smith, 1991), and the reported experimental violations frequently tend
to decrease when agents are given time and incentives to learn during experiments (e.g.
Loomes et al., 2003, Ross, 2014). And second, RCTs have modified and even
relinquished some of thin RCT’s axiomatic requirements so as to increase these
requirements’ fit with the available behavioural findings (e.g. Bhattacharyya et al., 2011,
Machina, 2008). In this context, pointing to some empirical findings contrary to specific
axiomatic requirements does not per se exclude that thin RCT applications which build
on these axiomatic requirements can explain real-world agents’ choices. For RCTs may
be able to provide other empirical findings showing that those axiomatic requirements,
while failing to hold in various choice settings, hold in the specific choice settings they
target. To illustrate this, consider RCTs’ responses to observed violations of
independence. For some applications, these violations prompted RCTs to modify or even
relinquish independence (e.g. Starmer, 2000). For other applications, RCTs have
succeeded in accommodating the reported violations of independence without having to

validity, but also the normative validity of specific axioms (e.g. Sugden, 1991). I do not expand
on normative criticisms of thin RCT’s axioms because such criticisms do not directly bear on the
issue whether thin RCT can explain the choices that are in fact made by real-world agents.

28

modify or relinquish such axiomatic requirement (e.g. Gilboa, 2009, ch.12, on thin RCT
applications that accommodate various reported violations of independence by including
reference to social payoffs into the description of choice options; also Guala, 2000, for
similar remarks concerning RCTs’ ability to accommodate various reported violations of
transitivity).19

A critic of RCT may grant that thin RCT could in principle explain real-world agents’
choices in cases where thin RCT’s axiomatic requirements are shown to hold in the
specific choice settings targeted by RCTs. However, she may object that thin RCT cannot
explain real-world agents’ choices because this theory cannot explain why its own
axiomatic requirements hold (or fail to hold) in any given choice setting (e.g. Okasha,
2016). The idea would be that the explanantia figuring in thin RCT applications are left
entirely unexplained by thin RCT, and that this precludes thin RCT from providing
adequate explanations of choices. Suppose, for the sake of argument, that thin RCT
applications leave it entirely unexplained why thin RCT’s axiomatic requirements hold
(or fail to hold) in any given choice setting. This arguably shows that thin RCT provides
partial (as opposed to complete) explanations of real-world agents’ choices. Even so, the
partial character of thin RCT’s explanations does not per se bear against the claim that
thin RCT can explain real-world agents’ choices. For most explanations are partial in the
sense that they presuppose some unexplained explanans on pain of explanatory regress

19

A critic of thin RCT may grant that thin RCT’s axiomatic requirements hold across several
choice settings, yet object that RCTs cannot determine whether specific axioms hold in the choice
settings they target unless they make psychological assumptions (e.g. Sen, 1973, 243, on RCTs’
alleged need to take a “peep into the head of the [agent]”; also Bhattacharyya et al., 2011, 145,
for the claim that RCTs cannot “conclude whether or not [an] agent satisfies [specific axiomatic
requirements] simply on the basis of [their] observations of the agent’s choice behaviour without
referring to the [agent’s preferences]”). I mention these claims in passing because such claims are
premised on psychological interpretations of preferences and so do not provide independent
reasons to doubt the explanatory potential of RCT applications grounded on non-psychological
(e.g. thin) interpretations of preferences (e.g. Hands, 2013, Thoma, 2019).
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(e.g. Povich, 2018). And the mere fact that there are explanatory tasks that some theory
does not address falls short of indicating that this theory lacks explanatory power
altogether (e.g. Strevens, 2013). In particular, thin RCT applications may enable RCTs to
explicate why agents whose preferences have specific structural properties make some
choices (rather than others) even if these applications do not answer the question why
those agents’ preferences have such structural properties (rather than others). To put it
differently, a proposed thin RCT explanation of choices is not rendered explanatorily
empty just because it does not answer the question why its own axiomatic requirements
hold (or fail to hold) in the examined choice settings.20

7.

Objection from Interdisciplinary Consilience

The objection from interdisciplinary consilience holds that thin RCT cannot explain realworld agents’ choices on the alleged ground that thin RCT’s axioms entail false neuropsychological hypotheses (e.g. Craver and Alexandrova, 2008, Quartz, 2008). This
objection targets not so much the alleged inconsistency of thin RCT’s axioms with the
available behavioural findings, but rather the alleged inconsistency of these axioms’
implications with the available neuro-psychological findings. For this reason, pointing to
the alleged fact that thin RCT’s axioms are consistent with the available behavioural
findings (Section 6) would not address the objection from interdisciplinary consilience.
Similarly, it would be of little import to observe that thin RCT’s axioms are not meant to
accurately fit neuro-psychological findings (Section 5). For although thin RCT’s axioms

20

This obviously does not exclude that neuro-psychological findings may help RCTs to explain
why specific thin RCT’s axiomatic requirements hold (or fail to hold) in specific settings (e.g.
Guala, 2019, Padoa-Schioppa, 2011, on transitivity). In this respect, thick RCT applications can
nicely complement thin RCT applications, helping RCTs to ascertain whether the explanatory
insights they obtain in specific choice settings can be plausibly expected to hold in other choice
settings.
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are not meant to accurately fit neuro-psychological findings, these axioms’ implications
can in principle contradict such findings. Paraphrasing Quartz, while thin RCT does not
make any “explicit assumptions about the physiology of the brain”, the implications of
this theory’s axioms “could either be confirmed or disconfirmed by neuroscience” (2008,
463; also Hausman, 2008, for similar claims about psychological findings).

This objection nicely elucidates how considerations of interdisciplinary consilience may
bear on the plausibility of specific thin RCT’s axioms. Still, there are at least two reasons
to doubt that the objection undermines the claim that thin RCT can explain real-world
agents’ choices. First, it is dubious that thin RCT entails any specific hypotheses
concerning the neuro-psychological substrates of choice. Hence, it is even more dubious
that thin RCT entails false hypotheses concerning such substrates. To be sure, the critics
of thin RCT often complain that this theory is inconsistent with generic hypotheses about
what cognitive and computational abilities agents would have to possess to make choices
that fit thin RCT’s axioms (e.g. Craver and Alexandrova, 2008, on human individuals’
inability to perform the computations allegedly required to satisfy thin RCT’s axioms).
Yet, the critics have hitherto failed to specify exactly what false neuro-psychological
hypotheses would be entailed by thin RCT. Indeed, it is not even clear what computations
(e.g. one-stage versus multi-stage integrations of reward values) agents would have to
execute to satisfy a literal interpretation of thin RCT, and whether such computations
would involve psychological processes, neural processes or both (e.g. Fumagalli, 2019).
And second, one may consistently ascribe great relevance to considerations of
interdisciplinary consilience and yet deny that compatibility with all neuro-psychological
findings is a necessary requirement for explaining choices. In fact, it would be overly
restrictive to impose this requirement on RCTs’ attempts to explain choices. For RCTs
can frequently explain choices by building theories whose implications neglect or fail to
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fit specific subsets of these findings (e.g. Fumagalli, 2014, on various neural findings).
That is to say, even if thin RCT’s axioms entailed some false neuro-psychological
hypotheses, this would not per se imply that thin RCT cannot explain real-world agents’
choices.

A critic of RCT may grant that thin RCT could in principle explain real-world agents’
choices even if thin RCT’s axioms entailed some false neuro-psychological hypotheses.
However, she may object that thin RCT cannot explain real-world agents’ choices on the
alleged ground that the best available neuro-psychological findings entail that thin RCT
is untenable or false (e.g. Camerer, 2008). The thought would be that the best available
neuro-psychological findings do not contradict thin RCT directly, but undermine thin
RCT by contradicting hypotheses that, if true, would support such theory (e.g. Fehr and
Rangel, 2011). Let us assume, for the sake of argument, that the best available neuropsychological findings contradict hypotheses that, if true, would support thin RCT. This
result is shown to undermine thin RCT only if one demonstrates that thin RCT holds just
in case the hypotheses putatively contradicted by neuro-psychological findings hold.
However, it is highly dubious that the critics of thin RCT are able to demonstrate that thin
RCT holds just in case such hypotheses hold. For many different sets of neuropsychological processes can generate choice patterns that satisfy thin RCT’s axiomatic
requirements (e.g. Vromen, 2010), and whether a given neuro-psychological process
generates choice patterns that satisfy these requirements may crucially depend on which
other neuro-psychological processes interact with such process (e.g. Muldoon and
Bassett, 2016). In this respect, it is telling that leading critics of thin RCT acknowledge
that this theory “cannot be falsified by the observation that the algorithmic structure of
the human brain is incompatible with [the] computations [putatively posited by such
theory]” (Glimcher et al., 2007, 145).
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By way of illustration, consider the much-discussed hypothesis that expected utility is
literally computed in the brain by specific neural areas (e.g. Glimcher, 2011, ch.12-15,
on dopaminergic activations in the ventral striatum and the medial prefrontal cortex). In
recent years, several studies have suggested that activations in anatomically delimited
neural areas track rewards’ subjective values during decision-making across multiple
reward types (e.g. Padoa-Schioppa, 2011). Prima facie, these findings might seem to
vindicate a literal interpretation of thin RCT. Indeed, such findings have been claimed to
“provide unambiguous evidence that […] preference functions are part of the neural
mechanism for choice, as opposed to being a purely descriptive (‘as if’) theoretical
construct” (Kable and Glimcher, 2007, 1625). Nonetheless, the critics of thin RCT have
hitherto failed to demonstrate that thin RCT holds just in case expected utility is literally
computed in the brain by specific neural areas (e.g. Fumagalli, 2019). Moreover, there
are several reasons to doubt that thin RCT holds just in case expected utility is literally
computed in the brain by specific neural areas.

To give one example, an individual may in principle make choices that fit thin RCT’s
axiomatic requirements even if no anatomically delimited set of neural areas in her brain
undergo activations that reliably fit thin RCT’s axiomatic requirements. In fact, various
choice procedures can generate choice patterns that fit thin RCT’s axiomatic requirements
even if no anatomically delimited set of neural areas undergo activations that reliably fit
such requirements (e.g. Bernheim, 2009, on sequential choice procedures). Conversely,
the alleged fact that the activation patterns of particular neural areas reliably fit thin
RCT’s axiomatic requirements by no means guarantees that the involved individual
makes choices that fit such requirements. For areas whose activations fit thin RCT’s
axiomatic requirements frequently interact with areas undergoing dissimilar activations
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(e.g. Berridge and O’Doherty, 2014), with violations of thin RCT’s axiomatic
requirements possibly resulting at the level of choices (e.g. Fumagalli, 2013). And the
neural substrates of reward valuation appear to be highly distributed, with different kinds
of value-related signals being computed in the human brain and several areas being
involved in integrating such signals (e.g. Rushworth et al., 2012).21

8.

Conclusion

Over the last few decades, a number of authors have built on the contrast between thick
and thin applications of RCT to argue that thin RCT lacks the potential to explain the
choices of real-world agents. In this paper, I have drawn on several often-cited RCT
applications to demonstrate that despite this prominent critique there are at least two
different senses in which thin RCT can explain such choices. I then defended this thesis
against the most influential objections put forward by the critics of RCT. My thesis that
thin RCT can explain real-world agents’ choices in the two senses explicated in this paper
implies neither that thin RCT is in general more explanatory than thick RCT nor that
empirical findings from neuro-psychology are irrelevant for explaining choices. Still, if
my thesis is correct, the often-made claim that thin RCT cannot explain real-world agents’

21

A critic of thin RCT may grant that some thin RCT applications can explain real-world agents’
choices, yet object that devoting intellectual resources to develop thin (rather than thick) RCT
applications is not an efficient use of intellectual resources because the explanatory contribution
of thin RCT applications is too limited to justify RCTs’ focus on such applications (e.g. Northcott
and Alexandrova, 2015). This objection bears on the justifiability of developing thin (rather than
thick) RCT applications, but does not directly bear against my claim that thin RCT can explain
real-world agents’ choices. Moreover, showing that the explanatory contribution of thin RCT
applications is too limited to justify RCTs’ focus on such applications would require the critics of
thin RCT to explicate what conception of explanation they presuppose, what measures of
modelling costs and benefits they adopt, and how such modelling costs and benefits are to be
traded-off. In fact, even showing that the explanatory contribution of thin RCT applications is too
limited to justify RCTs’ focus on such applications would not exclude that RCTs may justifiably
devote intellectual resources to develop thin RCT applications. For thick and thin RCT
applications do not always compete, and RCTs can acquire valuable explanatory insights by
combining thick and thin RCT applications (e.g. footnote no.20).

34

choices is mistaken, and thin RCT has a greater explanatory potential than its critics
maintain.
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