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What has greatly facilitated our interdisciplinary col-
laboration and made it so productive is the fact that we 
already collaborated for many years within the Priority 
Program SPP 1516, New Frameworks of Rationality, which 
has been funded by the German Research Foundation 
(Deutsche Forschungsgemeinschaft [DFG]) from 2011 
to 2018. The program consisted of 15 research proj ects 
from psy chol ogy, philosophy, and artificial intelligence 
and often combined methods from  these disciplines 
within highly interdisciplinary proj ects. The program was 
headed by Markus Knauff and coinitiated by Wolfgang 
Spohn, the cognitive psychologists Ralph Hertwig and 
Michael Waldmann, and the phi los o pher Gerhard 
 Schurz.  Later, the computer scientist Gabriele Kern- Isberner 
joined this governing board. In this priority program, we 
gathered many times, worked together very intensively, 
worked on many joint publications, and spent many, 
many hours of intensive discussion (www . spp1516 . de). 
All this resulted in enormous shared benefit and pro gress 
in mutual understanding.

At some point, we thought we should share our pro-
gress with a broader scientific public, and so the idea 
for this handbook was born in the summer of 2015. We 
are very grateful to the DFG for the generous funding 
of the interdisciplinary research program. We are aware 
that Germany is one of the few countries that still invest 
so much in basic research without expecting results that 
are directly eco nom ically exploitable. This is a privilege 
we greatly appreciate. Many scientists from this pro-
gram have also contributed to this handbook, although 
we have taken  great care to include many other experts 
from the worldwide community of rationality research. 
The handbook is a truly international enterprise. We are 
very pleased that most of the world’s leading experts 
 were very enthusiastic and immediately agreed to con-
tribute a chapter to this handbook. The dif fer ent disci-
plines use quite dif fer ent formats for footnotes, indexing, 
references, and other stylistic  matters. To establish uni-
formity throughout the handbook, we have chosen to 

This book is for students and scholars who want to think 
about the big questions: Are we rational? What at all 
does it mean to be rational? Why do we sometimes devi-
ate from the norms of rationality? What happens in our 
brain when we reason and decide? What is a good or bad 
decision? How do we come to sensible beliefs and knowl-
edge?  These are questions that  people have wondered 
about since the beginning of humankind. And  these are 
questions about which, since ancient times, thinkers have 
had much to say. The aim of The Handbook of Rational-
ity is to show how (analytic) phi los o phers and (cognitive) 
psychologists think about  these big questions. In the past 
de cades, both disciplines have made tremendous advances 
in better understanding the very nature of  human ratio-
nality. Yet, the interaction between the fields is developed 
only in rudimentary forms. The consequence is that no 
publications exist that provide students and scholars with 
an easily accessible integrated overview about the state of 
the art in the psy chol ogy and philosophy of rationality. 
The Handbook of Rationality seeks to fill this gap and to be 
a novel resource for students and scholars in psy chol ogy 
and philosophy, but also in neighboring areas, such as 
economics, neuroscience, artificial intelligence, linguistics, 
law, sociology, anthropology, or education.

This handbook has not become so voluminous  because 
we wanted it to be. A  little less work with the publica-
tion of this volume would have been all right. But a less 
complete treatment would not have done justice to the 
importance of the subject. Of course we  were fully aware 
of the complexity and breadth of the topic of rationality 
when we started to think about the chapters and authors 
that we wanted to collect in this handbook. However, 
during our work, we repeatedly encountered new topics 
and issues that we had not considered at the beginning 
 because they only arose from our interdisciplinary coop-
eration. If we had merely concentrated on our respec-
tive home disciplines, we would have missed many of 
 these in ter est ing questions lying in the no man’s land 
between the disciplines.

Preface
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We are very sad that Christian Freksa died in an acci-
dent before the book came out.

We mentioned that we could build on a long previ-
ous cooperation within the Priority Program New Frame-
works of Rationality.  Here we want to thank all members 
of the program for the lively and productive coopera-
tion. It was most instructive.

We are deeply grateful to Christopher von Bülow, who 
checked all the manuscripts and brought them into the 
final uniform shape. He did so with unsurpassable care, 
at times at which we editors  were already exhausted. It is 
also his merit that this proj ect came to a good end.

We also thank Lupita Estefania Gazzo Castañeda, 
Andreas Kemmerling, and Christoph Klauer for their com-
ments on an  earlier version of the introductory chapter. 
Knauff wrote parts of the long introductory chapter at the 
University of California, Santa Barbara (UCSB), and thus 
wants to thank Daniel Montello for his hospitality and 
the perfect environment for focused thinking and writing. 
Knauff also wants to thank Estefania and his  whole team 
for the many in ter est ing and lively discussions. Spohn 
is doubly grateful to the DFG for support: in 2016–2018 
through the research unit FOR 1614 at the University of 
Konstanz and in 2019–2020 through the excellence clus-
ter EXC 2064/1 (project number 390727645) at the Uni-
versity of Tübingen.

We are also most grateful to Philip Laughlin and the 
team from MIT Press. The interaction with all of them 
was always pleasant and professional. This handbook was 
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3,000) emails. Our spouses, Erika and Ulli, have faithfully 
accompanied our work with their understanding, charity, 
and support. We dedicate our work to them!

Markus Knauff and Wolfgang Spohn

Gießen and Konstanz, January 2021
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In our introductory chapter, we systematize the field 
by means of four binary distinctions: theoretical versus 
practical rationality, normative versus descriptive theo-
ries of rationality, individual versus social rationality, 
and outcome-  versus process- oriented accounts of ratio-
nality. Since the distinctions can be combined with each 
other, we end up with a system of 16 compartments. Our 
chapter says something about most of the 16 compart-
ments and uses this system not only to give guidance to 
the readers of this handbook but also to suggest a new 
classification system for researchers in  human rational-
ity. We recommend all readers to study this introductory 
chapter. This  will certainly make it easier to orient one-
self in, and to contextualize, the rich material collected 
in this handbook.

Part I: Origins and Key Issues of Rationality

The chapters in section 1 deal with the history of ratio-
nality research and the cortical and evolutionary foun-
dations of rational thinking. In chapter  1.1, Thomas 
Sturm describes the history of philosophical conceptions 
of rationality, which  were just as much psychological 
conceptions. Since this history is so enormously rich, he 
just focuses on the emergence of the distinction between 
a descriptive and a normative perspective, which is so 
impor tant for the entire handbook. This philosophical 
chapter is then complemented by chapter 1.2, in which 
Jonathan Evans summarizes the younger history of the 
psy chol ogy of reasoning from his personal point of view. 
Then, in chapter 1.3, Gerhard Schurz looks even farther 
back in time by speculating about the evolution of ratio-
nality. In chapter 1.4, Vinod Goel deals with the material 
basis of rationality, the brain. He pre sents findings from 
cognitive neuroscience and brain imaging on which cor-
tical networks are involved in dif fer ent kinds of rational 
thinking.

The chapters in section 2 are concerned with some 
substantial philosophical and psychological topics of 
rationality. The section begins with chapter 2.1, in which 

This handbook seeks to cover its topic, rationality, in 
an interdisciplinary way, more than any other exist-
ing handbook on this topic. Surely it cannot fulfill this 
intention completely. The topic is just too large. But it 
intends to reach broad representativity at least in its two 
main disciplines, philosophy and psy chol ogy. In addi-
tion, it pre sents some insights from disciplines such as 
artificial intelligence, behavioral and microeconomics, 
and neuroscience, although  these areas are only par-
tially covered  here. The current program is already very 
ambitious.

The handbook is not or ga nized along disciplinary 
lines of psy chol ogy and philosophy. This would be in 
clear contradiction to our interdisciplinary endeavor. 
Rather, it is or ga nized along the common themes that 
occur in both fields, albeit often in dif fer ent forms and 
 under dif fer ent names. In our introductory chapter, we 
propose vari ous distinctions for classifying the over-
whelming research on rationality. Certainly, the most 
impor tant one is that between theoretical and practi-
cal rationality. This distinction is mirrored in the head-
ings of part II and part III, the two main parts of this 
handbook.  These parts are preceded by part I, which 
addresses some fundamental or propaedeutic  matters 
concerning the history, some paradigms, and some key 
issues of research on rationality. The handbook con-
cludes with part IV, which pre sents further facets of 
rationality that are relevant for both theoretical and 
practical rationality.

Each of the four parts consists of several sections, 
which in turn each contain several chapters, so that we 
ended up with 15 sections and 65 chapters. The order of 
chapters within a section does not have a par tic u lar sig-
nificance. We just had to find one that creates connec-
tions between the dif fer ent disciplinary backgrounds of 
the authors. The assignment of chapters to sections was 
more difficult. The field is so variegated and interlinked 
that no classification can be perfect. Still, we hope that 
we have or ga nized the handbook in a way that makes it 
easy to read.

Overview of the Handbook

Markus Knauff and Wolfgang Spohn
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to explain at least in one place of this handbook what 
a logical proof is and how it is related to rational belief. 
This is done in chapter  3.1 by Florian Steinberger, who 
added some novel ideas to this classical topic. Proposi-
tional and first- order logic are also impor tant in cogni-
tive research on  human reasoning. In chapter 3.2, David 
O’Brien pre sents the natural- logic account and some evi-
dence in support of this account. In chapter 3.3, Sangeet 
Khemlani explains the cognitive foundations of syllogis-
tic reasoning, which is a fragment of first- order logic. 
His approach is based on  mental models as described in 
chapter 2.3.

Then, section  4 is concerned with approaches from 
probability theory. In chapter  4.1, Alan Hájek and Julia 
Staffel explain the normative foundations of Bayesian-
ism. Chapter 4.2 by Stephan Hartmann complements this 
by explaining the usefulness of the theory of so- called 
Bayes nets. A further complement is given in chapter 4.3 
by Arthur Merin, which unfolds the probabilistic core 
of all considerations of relevance. This is impor tant for 
accounts of reasoning, since premises or arguments are 
usually assumed to be relevant for their conclusions. In 
chapter  4.4, Niki Pfeifer pre sents his probability logic. 
In chapter 4.5, Nick Chater and Mike Oaksford defend their 
psychological perspective on rationality as conceived 
within Bayesianism. This, in turn, is complemented by 
chapter 4.6 by Klaus Oberauer and Danielle Pessach, who 
explain what, for (some) psychologists, conditionals have 
to do with probability. Chapter 4.7 by Didier Dubois and 
Henri Prade also proceeds from the assumption that beliefs, 
or epistemic states in general, come in degrees. This is why 
the chapter is placed in this section. Yet, in their account, 
rational degrees of belief do not behave like probabilities 
but in certain other ways. We think it is impor tant to 
acknowledge that such alternatives exist.

Logic and probability theory are, of course, not the 
only paradigms of theoretical rationality and reasoning. 
In fact, many other frameworks exist, and many of them 
are not restricted to quantitative conceptions of degrees 
of belief, as in Bayesianism.  These alternative accounts 
are represented in the remaining sections of part II.

The chapters in section 5 are concerned with qualita-
tive repre sen ta tions of belief and the related accounts of 
reasoning. In chapter 5.1, Hans van Ditmarsch pre sents 
the basic theory of doxastic and epistemic logic. Then, 
belief revision theory is concerned with the rational 
change of epistemic states. This normative account of 
belief revision is described in chapter 5.2 by Hans Rott. 
The dynamic account of belief revision theory is com-
pleted by ranking theory. This theory is laid out in chap-
ter  5.3 by Gabriele Kern- Isberner, Niels Skovgaard- Olsen, 

John Broome deals with the relation between rationality 
and reasoning. Both keywords are extensively used in 
this handbook, but they do not seem to denote exactly 
the same  matter. The terms are also used quite differ-
ently in philosophy and psy chol ogy. In chapter  2.2, 
Ralph Wedgwood discusses the distinction between the-
oretical and practical rationality. This is also the top- 
level distinction in this handbook. The next chapters 
pre sent vari ous cognitive approaches to rationality. In 
chapter 2.3, Philip Johnson- Laird gives an overview of the 
theory of  mental models, which is a far- reaching frame-
work for explaining accurate and fallacious  human rea-
soning. Another cognitive framework is the heuristics 
and biases approach, which is presented and critically 
discussed in chapter 2.4 by Klaus Fiedler, Johannes Prager, 
and Linda McCaughey. An equally influential framework 
is established by dual- process theories of reasoning. This 
framework and the related empirical evidence are pre-
sented by Karl Christoph Klauer in chapter 2.5. We could 
have placed the Bayesian reasoning theories  here, too, 
as  these theories also have a quite universal ambition. 
However, the relevant chapter by Chater and Oaksford 
fits even better in the section that is particularly dedi-
cated to probabilistic reasoning. The last chapter in sec-
tion 2 is a big jump  toward artificial intelligence. In their 
chapter 2.6, Johan van Benthem, Fenrong Liu, and Sonja 
Smets outline the logico- computational perspective on 
rationality. They show how this approach can be effi-
ciently used to solve rationality prob lems in computers. 
This chapter also creates a bridge to section 3 in part II, 
which is about logical and deductive reasoning.

Part II: Theoretical Rationality

Sections 3–7 are concerned with the key issues of theo-
retical (or “epistemic” or “doxastic”) rationality and rea-
soning. The first term originates from philosophy and is, 
in fact, not as common in psy chol ogy, in which cogni-
tive theories of reasoning are a very active research field. 
However, the philosophical term is much broader and 
thus serves as the heading for the following sections. 
Not surprisingly, this part of the handbook starts with 
the two dominating reasoning paradigms: deductive 
logic as already conceived in ancient philosophy and 
probabilistic thinking as developed since the  middle of 
the 17th  century.  These two paradigms are represented 
in sections 3 and 4, respectively.

The chapters in section 3 are concerned with deduc-
tive logic and reasoning. Of course, the princi ples of 
propositional and first- order logic have long been part 
of the basic knowledge of our disciplines. Yet we wanted 
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think that in this way, we can best highlight the inter-
disciplinary links and show how both research areas are 
connected.

This part of the handbook should of course start 
with accounts of individual decision making, which is 
the topic of section 8. In chapter 8.1, Till Grüne- Yanoff 
explains the main ideas of preference and utility theory. 
Next, chapter  8.2 by Martin Peterson pre sents standard 
decision theory and the normative arguments in its 
 favor. However, this account has been criticized from the 
psychological as well as from the economic side. Indeed, 
prospect theory arose from the observation that  people 
often deviate from expected utility maximization. This 
theory is explained by Andreas Glöckner in chapter 8.3. 
However,  there are still further ways how beliefs and 
desires can be combined to determine a rational deci-
sion. Some of them are presented in chapter 8.4 by Brian 
Hill. Another critical view on economic decision theory 
comes from the theory of bounded rationality, which is 
influential in psy chol ogy and economics. This approach 
is reviewed in chapter 8.5 by Ralph Hertwig and Anastasia 
Kozyreva. The section ends with a chapter 8.6 by Valerie 
Thompson, Shira Elqayam, and Rakefet Ackerman, which 
is concerned with the connection between rationality 
and metacognition. The authors report empirical results 
that show that metacognitive control and monitoring 
pro cesses are impor tant for promoting our rational per-
for mance. Thinking about our own thinking makes us 
more rational. This chapter is quite general, and it might 
have fit  under other headlines, but it also connects well 
to the previous chapters on practical rationality.

Then, section  9 deals with game theory, the other 
standard theory of practical rationality. We treat  here 
only so- called noncooperative game theory, which is, 
strictly speaking, still about individual practical ratio-
nality but in a social context. Chapter 9.1 by Max Albert 
and Hartmut Kliemt pre sents the classical theory, as it has 
been developed since the 1940s. In the 1980s, epistemic 
game theory emerged, which promises a more rigorous 
rationalization of the norms of game theory. This the-
ory is described in chapter 9.2 by Andrés Perea. A dif fer-
ent perspective is offered by evolutionary game theory, 
which is outlined by J. McKenzie Alexander in chapter 9.3. 
Again,  these theories are criticized from the empirical 
point of view. This led to the rise of behavioral and psy-
choeconomics, which are sometimes (mistakenly) seen as 
fields of psy chol ogy but are still driven by the interests of 
economists. The many dif fer ent ideas in this area are pre-
sented in chapter 9.4 by Sanjit Dhami and Ali al- Nowaihi.

In our introductory chapter, we explain why most 
research on rationality focuses on individual rationality. 

and Wolfgang Spohn. The dynamics of belief is also impor-
tant in cognitive theories of defeasible reasoning. In 
chapter 5.4, Lupita Estefania Gazzo Castañeda and Markus 
Knauff describe the empirical results on  human belief 
revision and defeasible reasoning. They also explain how 
qualitative and quantitative theories try to account for 
the empirical findings. Defeasible reasoning, fi nally, is 
closely related to argumentation, where (rational) argu-
ments drive (rational) epistemic change. The psycho-
logical perspective on argumentation is presented in 
chapter 5.5 by Ulrike Hahn and Peter Collins. Chapter 5.6 
by John Woods deals with the same  matter from a philo-
sophical perspective.

 There is also a close relation between epistemic change, 
on the one hand, and conditional and counterfactual rea-
soning, on the other, although the relation is not easy 
to specify. The broad range of approaches to reasoning 
with conditionals and counterfactuals is the topic of sec-
tion 6. It begins with chapter 6.1 by William Starr, who 
reviews the dif fer ent attempts to capture the logic of con-
ditional and counterfactual constructions. In psy chol ogy, 
so- called supposition theory has become prominent. This 
attempt to explain  human conditional reasoning is rep-
resented in chapter 6.2 by David Over and Nicole Cruz. In 
chapter 6.3, Ruth Byrne and Orlando Espino explain how 
 human reasoners deal with counterfactual inferences. A 
special, but psychologically particularly relevant, case of 
conditional reasoning, so- called utility conditionals, is 
treated by Jean- François Bonnefon in chapter 6.4.

From counterfactual reasoning, it is just a small step 
to causal reasoning and its subform, diagnostic reason-
ing. The importance of causal reasoning among our 
many reasoning activities cannot be overemphasized. 
This is a huge topic on its own. Thus, we devote the 
complete section 7 to it. In chapter 7.1, Judea Pearl pre-
sents his influential account of causal (and counterfac-
tual) inference in probabilistic or statistical terms. How 
this kind of reasoning actually works in  humans is dis-
cussed by Michael Waldmann in chapter 7.2. The special 
case of diagnostic reasoning is dealt with by Björn Meder 
and Ralf Mayrhofer in chapter 7.3. This is what this hand-
book offers concerning theoretical or epistemic rational-
ity and reasoning.

Part III: Practical Rationality

Sections  8–12 deal with the core topics of practical 
rationality and decision making. Again, the first term is 
familiar in philosophy, and the second is mostly used 
in psy chol ogy. The terms are not equivalent, but they 
are close enough to be treated  under one heading. We 
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chapter 12.2 by Michael Smith deals with moral reasons, 
also from a philosophical point of view. But moral judg-
ments are also a big topic in psy chol ogy. In chapter 12.3, 
Alexander Wiegmann and Hanno Sauer describe the psy-
chological view on moral judgments and their relation 
to rationality. This concludes our chapters on practical 
rationality.

Part IV: Facets of Rationality

Sections  13–15 deal with further facets of rationality. 
Their topics are so distinct that they could not be sub-
sumed  under the headings of theoretical and practical 
rationality. In fact, most of the questions arise in both 
areas of  human reasoning. For example, section  13 is 
concerned with visual and spatial thinking. Such cog-
nitive pro cesses are an impor tant complement to the 
many chapters in which reasoning is conceptualized, 
more or less explic itly, in linguistic or propositional terms. 
An impor tant question in this context is the connection 
between logical and diagrammatic reasoning. In chap-
ter 13.1, Mateja Jamnik takes the perspective of a com-
puter scientist and argues that diagrams can help to 
reason logically. Another question is how  humans and 
artificial intelligence systems reason about space and 
time. In chapter  13.2, Marco Ragni describes some dif-
ferences and explains why  people sometimes commit 
errors in spatial and temporal reasoning. In chapter 13.3, 
Markus Knauff explores  whether visualization supports 
or hampers  human reasoning. The empirical results 
show that it can indeed sometimes impede reasoning.

Another distinct topic is scientific rationality, which 
has theoretical as well as practical aspects, and which is, 
of course, of essential concern to us as scientists. The 
three chapters in section 14 deal with dif fer ent aspects 
of scientific rationality. One idea is that the sciences 
exercise a particularly sophisticated form of epistemic 
rationality, which may have stronger claims on objectiv-
ity. This idea is pursued in chapter 14.1 by Line Edslev 
Andersen and Hanne Andersen. Another topic is the value- 
freedom of science. This is the topic of chapter 14.2 by 
Anke Bueter. Fi nally, it is also impor tant how scientific 
results are communicated to and perceived by the pub-
lic. In chapter 14.3, Rainer Bromme and Lukas Gierth dis-
cuss the public understanding of science and its relation 
to scientific rationality.

The final section 15 consists of still more chapters of 
psychological and even po liti cal interest. Chapter 15.1 
by Henry Markovits explains how  children learn to rea-
son rationally. Chapter  15.2 by Keith Stanovich, Mag-
gie Toplak, and Richard West pre sents the psychological 

In fact, section 10 is the only section that  really deals 
with social rationality in the proper sense. Therefore, 
it is not strictly  limited to practical  matters. In chap-
ter  10.1, Franz Dietrich and Kai Spiekermann deal with 
social epistemology, which discusses the normative stan-
dards for group belief formation. Recently, related topics 
such as we- intentionality and collective rationality have 
developed into a larger philosophical field.  These topics 
are presented in chapter 10.2 by Hans Bernhard Schmid. 
Communication, particularly linguistic communication, 
is a very special social and rational activity, which is the 
topic of chapter  10.3 by Georg Meggle. Rational choice 
theory has also become a strong paradigm in the social 
sciences. This line of research is explained by Werner 
Raub in chapter 10.4. A look into the history of philoso-
phy, into po liti cal philosophy, and so on reveals that the 
standard theories of practical rationality go far beyond 
the scope of instrumental decision making. At least 
chapter  10.5 by Julian Nida- Rümelin, Rebecca Gutwald, 
and Niina Zuber discusses such extensions and  under the 
label of “structural rationality.” Fi nally, in chapter 10.6, 
Leda Cosmides and John Tooby pre sent their adaptation-
ist account of rationality. Although their evolutionary 
account seeks to explain all forms of  human rationality, 
their chapter mainly focuses on practical rationality.

Practical reasoning need not proceed in quantita-
tive terms of probabilities, utilities, or the like. Deontic 
and  legal reasoning, for instance, can rely on qualitative 
repre sen ta tions and pro cesses. Such qualitative accounts 
are the topic of section 11. In chapter 11.1, John Horty 
and Olivier Roy pre sent the current state of the art in 
deontic logic (i.e., the logic of obligations and permis-
sions). Then, in chapter 11.2, Shira Elqayam deals with 
the psychological theories of deontic reasoning.  Legal 
reasoning is sufficiently dif fer ent from deontic logic 
to deserve a separate treatment. This is given in chap-
ter 11.3 by Eric Hilgendorf and in chapter 11.4 by Henry 
Prakken. A surplus of  these chapters is that they represent 
dif fer ent  legal cultures, which heavi ly determine the 
field: chapter  11.3 is embedded in German law, while 
chapter 11.4 is based on the Anglo- Saxon  legal system.

Whenever we are engaged in practical reasoning and 
decision making, moral issues come into play. In fact, 
they often are more impor tant than issues of rational-
ity. However, morality is a dif fer ent topic, which we do 
not tackle in this handbook. We only wanted to address 
a few connections to rationality.  These connections are 
the topic of section 12, which consists of two philosoph-
ical chapters and a psychological one. Chapter 12.1 by 
Christoph Fehige and Ulla Wessels describes the relation 
between rationality and morality in philosophy, while 
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findings concerning the connection between intelli-
gence and rationality—it is not quite as close as it may 
seem. Chapter  15.3 by Stephanie de Oliveira and Rich-
ard Nisbett, fi nally, reports how training can improve 
 people’s rational thinking and that such training does 
not even need to be intensive or time- consuming.

This is also an optimistic message at the end of this 
handbook, which offers a big journey through the state of 
the art in rationality research. We can only recommend 
again to start this journey with our introductory chapter. 
It gives a systematic structure to the field and should 
help our readers to make cross- connections between the 
philosophical and psychological methods, theories, and 
ideas represented in this handbook. Research in  these 
(and some other) areas has been conducted separately 
for too long, an anachronism that this handbook aims 
to overcome.





question to get some kind of grip on such constellations. 
The answer should  either show that R and M are in con-
cord  after all or tell us, insofar as they are not, what fol-
lows from the discord for theories of normativity and for 
thoughtful agents.

2. Actions and Requirements

As usual, it makes sense to restrict the inquiry. The plan is 
to look at rationality and morality in relation to actions. 
 There are other items that beckon for our attention— 
think of the rationality and morality of beliefs, deci-
sions, desires, emotions, intentions, maxims, or ways of 
life— but we  will not extend the discussion to them. One 
consequence of the focus on actions is that the ratio-
nality that pertains is practical rationality by definition, 
which enables us to omit the adjective “practical” most 
of the time.

We  will restrict the scope further by looking at only one 
kind of assessment by R and M, that of actions as (ratio-
nally or morally) required, permitted, optional, or forbid-
den.  These are known as the “deontic” assessments, and it 
is the “all  things considered” versions of them that we  will 
be concerned with. We pre sent the logical relations among 
the deontic terms in figure 12.1.1.  There is one  couple of 
terms, not in the diagram, that we  will reserve for use in 
the domain R: the terms “rational” and “irrational” for 
actions that are rationally permitted and rationally forbid-
den, respectively.  There is another  couple, in the diagram, 

Summary

Is practical rationality on the side of morality? Is it even 
the benchmark or the ground of morality? Why do what 
morality requires you to do? The diversity of answers 
that are still in the  running and of considerations for 
and against them is astonishing. Our aim is to delineate 
the structure of the debate and to locate and clarify some 
major questions, options, and moves. We or ga nize the 
pre sen ta tion around a pair of prominent sample views, 
linking the rationality of an action to the agent’s desires 
but its morality to the general welfare. We expound how 
dif fer ent the  matter looks for other views of rationality 
or of morality. On the whole, thoughts about each of the 
two normative domains and about conflicting norms 
in general suggest that, even regarding well- informed 
agents, rationality and morality cannot be fully harmo-
nized. To some extent, convergence  will remain gappy 
and contingent.

1. The Question

How do the judgments of practical rationality relate 
to  those of morality? Let us call that question the RM 
question, with “R” for practical rationality and “M” for 
morality. The RM question is complex  because each of 
the two relata is controversial in its own right— what 
is the rational  thing to do, and what is the morally 
right  thing to do?— and so is the pecking order among 
them: does an action have to be morally right in order 
to qualify as rational, or vice versa, or is  there no such 
connection?

Judgments of the two kinds appear at variance in 
many cases that have existential weight. It may well 
happen, for example, that morality appears to require an 
affluent person to donate eighty  percent of her income 
to a charity that saves lives efficiently, whereas practical 
rationality appears to require her to use the same money 
for completing her beloved collection of abstract paint-
ings. We would expect a satisfactory answer to the RM 

12.1 Rationality and Morality
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required, 
obligatory

ought to be done

permitted, right forbidden, wrong

optional

Figure 12.1.1

The main deontic terms and the logical relations among them. 

Terms written in the same field are roughly synonymous. Each 

term can occur in discourse about R and in discourse about M 

(“rationally permitted” vs. “morally permitted,”  etc.).
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4. Convergence

To what extent do our sample criteria of R and M move 
in sync? One source of hitches can be an agent’s beliefs, 
which play a role in one criterion but not in the other. 
For example, even the most fervent utilitarian can have 
erroneous beliefs about the impact of her actions on the 
amount of general welfare, and  those beliefs can make it 
rational for her to do what is morally wrong.

If we leave aside the threat posed by deficient beliefs, 
we reach more significant notions of convergence and 
divergence. Let us call an agent well- informed if her beliefs 
are in such a good state that the rational  thing for her to 
do would not change if we improved them further (that 
is, if we corrected false beliefs or added true ones). Using 
well- informedness as a stepping- stone, let us understand 
“convergence” and “divergence” as follows: R and M con-
verge insofar as the actions of well- informed agents that 
are morally required are also rational; R and M diverge 
insofar as the opposite is the case.

4.1  Convergence through Moral Desires
If instrumentalism is on the right track, the principal 
forces of convergence  will have to be desires that point 
in the right direction. Less meta phor ically speaking, 
they  will have to be desires that, provided the agent is 
well- informed, have a propensity to make it rational for 
her to perform an action that is morally right. Let us call 
them RM desires. Life abounds with such desires, and 
one challenge is to produce a helpful classification.

Some RM desires aim directly at something that would 
be morally positive in itself. Figure 12.1.2 pre sents them 
as the “moral desires.” Some of  those attitudes even 
“bring up” the topic of morality. Examples are desires 
that the world be a better place, to do the right  thing, 
or to be a virtuous person. Other moral desires do not 
invoke morality as such but exhibit the relevant direct-
ness all the same. Depending on what is morally positive 
in itself, examples might be desires that some specific 
 people be happy, that  there be a lot of happiness, that 
every body be treated equally—or desires to keep prom-
ises and to refrain from telling lies. The propensity that 
defines RM desires is pre sent in  either case. Applied to 
our sample moral doctrine, utilitarianism: both if Mary 
desires to do the right  thing and if Mary desires to maxi-
mize welfare worldwide, it holds true that, provided she 
is well- informed, the desire  will tend to make it rational 
for her to do the right  thing.

Sympathy and moral sentiment, widespread as they 
are, serve as high- yield sources of  those moral desires that 
do not invoke morality.3 If Mary sympathizes with  others, 

that  today we  will reserve for use in the domain M: in this 
chapter, the terms “right” and “wrong”  will be used for 
moral assessments.

3. Two Sample Doctrines: Instrumentalism  
and Utilitarianism

It  will help to look at the relations between one com-
mon criterion of R and one common criterion of M and 
to widen the view from  there. As to the rationality of 
actions, many criteria that have been proposed are varia-
tions of one  simple tenet: that it is rational for a person 
to try to get what she wants.  There are competing ways 
of refining that outlook, and  here is the version that  will 
serve as our sample of a criterion: An action that the agent 
can perform is rational if and only if the agent believes that 
no other action that she can perform brings about more ful-
fillment of her intrinsic desires.

The performing, believing, and desiring in the crite-
rion should all be understood as happening or obtain-
ing at the same moment, but the believing and desiring 
 don’t have to occur in the agent’s consciousness; they 
may be purely implicit. An intrinsic desire should be 
understood as a desire of something for its own sake, 
not of it as a means to something  else; henceforth in 
this chapter, whenever we write “desire,” we  will mean 
“intrinsic desire.” The quantitative notion of fulfillment 
takes into account both the number and the strengths 
of desires.

We  will treat the criterion as the defining feature of 
“instrumentalism.”1 The label is apt  because the crite-
rion codifies a view of actions as tools, assessing them 
with re spect to their putative efficiency in achieving the 
agent’s ends. Instrumentalism is a close relative of that 
theory of rational decision- making that puts the maxi-
mization of expected utility (MEU) center stage and plays 
a large role in the behavioral sciences. The MEU theo-
rist’s probabilities and amounts of utility correspond, by 
and large, to the instrumentalist’s beliefs and amounts of 
desire fulfillment.

In the moral domain, our sample criterion  will be 
utilitarian: An action is morally right if and only if no other 
action that the agent can perform brings about more welfare, 
worldwide. The utilitarian message is that welfare counts, 
no  matter whose welfare it is, and that nothing  else 
does. What is that all- important stuff called “welfare”? 
One widely held view, and one that we  will assume  here, 
is that a person’s welfare is the fulfillment of her desires 
and that in consequence, due to conceptual connections 
between plea sure and desire fulfillment, plea sure is an 
impor tant part of welfare.2
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occasion for setting aside egoism. One might think on 
the following grounds that the relations between ratio-
nality and morality are particularly strained: (i) they 
would be strained if rationality required us to act ego-
istically, and (ii) according to instrumentalism rational-
ity requires exactly that,  because the word “egoistic” 
stands for the property of acting in the light of one’s 
own desires.

The train of thought is misguided. The notion of 
“egoism” that is advanced in claim (ii) is both unusual 
and apt to weaken claim (i). The usual understanding is 
that acting on one’s own desires is not a sufficient con-
dition for being egoistic but that it also  matters what 
 those desires are. The usual understanding is that, if a 
good- hearted person strongly desires that other  people 
fare well and acts on such desires, she is not an egoist 
but an altruist, while an egoist is a person who lacks or 
fails to put into action such desires. To be sure, some-
body might go along with that understanding itself but 
still link instrumentalism to egoism by adding the claim 
that such desires do not exist. However, we know of no 
sound argument for the additional claim.6

The misclassification of rationality as egoistic can also 
result from sloppy thinking about the combination of 
instrumentalism and the theory of welfare as desire ful-
fillment. It is true that the combination entails some con-
nection between rational action and the agent’s welfare: 
in acting rationally at point of time t, the well- informed 
person- stage Mary- at- point- of- time- t maximizes the ful-
fillment of its desires and cannot help thereby maxi-
mizing its own welfare. We should beware of letting 
that connection blur the picture. In the first place, the 
rational person (or person- stage) at issue need not be 

her sympathy is likely to give rise to or even to constitute 
a desire that  others fare well. And if Mary has moral sen-
timents (for example, sentiments of moral admiration, 
indignation, or satisfaction) with regard to acts of a cer-
tain kind, the sentiments are likely to give rise to or even 
to constitute desires for or against performing acts of that 
kind. The two sources are so rich that  there have been 
proposals to feed morality from them alone, giving us an 
“ethics of sympathy” or a “sentimentalist ethics.”4

Are all moral desires contingent? Is it just as pos si ble 
for a person to have them as to lack them? The ratio-
nality of morality would be a more robust affair if  there 
 were numerous strong moral desires that we cannot fail 
to have. An argument has been devised that purports to 
establish the existence of  those resources. Every body, the 
argument aims to establish, necessarily desires that other 
 people have plea sure, with the strength of  those desires 
proportional to that of the plea sure at issue. The idea 
is that, if you fully represented to yourself that another 
person experiences a specific plea sure, you would (this 
being entailed by full representing) experience that very 
plea sure yourself— and would thus yourself be pleased 
while representing. And since a disposition to be pleased 
when fully representing a state of affairs to oneself is a 
desire that the state of affairs obtain, you desire that the 
other experience the plea sure.5 If the argument works, 
 those desires— which on conceptual grounds every body 
holds regarding every body  else all the time— will do a 
sizable part of the work that we are anxious to see done.

4.2  Convergence and Rationality without Egoism
Our glance at other- regarding moral desires, no  matter 
 whether they are necessary or contingent, is a good 

moral desires (that p)
morally causal desires (that p)

p would be mpi
 p would be causally linked

with something mpi

invoke moral status
(e.g., the desire that
I do the right thing)

don’t invoke moral 
status (e.g., the desire
that people be happy)

the desires are often
due to sympathy or

moral sentiment

p would cause
something mpi

p functions as an
(external or internal)

incentive

p would 
be caused by

something mpi

p and something
mpi would have
a common cause

Figure 12.1.2

Some impor tant kinds of RM desires. The abbreviation “mpi” stands for “morally positive in itself.” One and the same desire can 

belong to more than one kind, even on the same level.



684 Christoph Fehige and Ulla Wessels

Consider, for example, heartless Mary, who does not 
care about the victims of malaria but who desires to be 
praised at a charity ball for donating to the fight against 
malaria. If Mary donates, neither does the praise cause 
the  thing that is morally positive in itself (the praise 
does not causally affect the saving of the lives) nor vice 
versa, but the two have a common cause: Mary’s dona-
tion. In such cases, too, the one comes with the other, 
and that  matters for RM purposes.

The key feature, wherever morally causal desires are 
in play, is the indirectness. A desire can fail to be directed 
at anything that would be morally positive in itself and 
still tend to make actions rational that are (or that cause 
 things that are) morally positive in themselves. Links of 
the relevant kind are legion: you do the right  thing and 
some “other” desire of yours is fulfilled. In that sense, 
large chunks of morality are connected to rationality 
through carrots and sticks.

The incentives can be external— think of fellow- 
citizens who in response to your morally positive be hav-
ior honor and help you and refrain from ignoring, 
deriding, jailing, or lynching you. The incentives can 
also be internal— think of the joys of believing to have 
done what was good or right and of the absence of pangs 
and remorse. Even when the incentives are internal, the 
constellation differs from the one that characterizes the 
first main group of RM desires, the moral desires. Two 
distinctions apply. In the first place, when you desire 
your joy of  doing good and when you desire to do good, 
 those are two dif fer ent desires.8 Secondly, we should in 
some cases distinguish even for one and the same desire 
between the reason to put it into one group and the rea-
son to put it into another. Consider, for example, your 
desiring your own joy of having done good. The reason 
to count that desire as a morally causal one (your joy is 
caused by something morally positive) is dif fer ent from 
the reason to count it as a moral one (your joy, too, is 
something morally positive in itself). One desire can be 
both.

Incentives are studied by game theorists in par tic-
u lar. We understand quite well by now, with regard to 
several moral standards, how even agents who have no 
moral desires and are at the same time without ifs and 
buts instrumentally rational find themselves drawn into 
actions and outcomes that are morally positive.  Under 
vari ous conditions, repeated encounters in the same 
group of such agents become, not least  because rewards 
and punishments can emerge, a breeding ground for 
vari ous amounts of cooperation, equality, justice, soli-
darity, trust, and public good. While significant general 
results, most prominently a  family known as the “folk 

concerned with her (or its) own welfare and can act, due 
to the nature of her (or its) desires, highly altruistically. 
Secondly, the person- stage that acts can still fail to maxi-
mize the welfare of the entire person, who is extended 
over time and may have dif fer ent desires  later. Thirdly, 
even the  limited connection we are looking at requires 
as one ingredient a certain view of welfare; if we adopt a 
hedonistic view instead (seeing the welfare of an entity as 
the plea sure that the entity has and not as the fulfillment 
of her desires) and keep instrumentalism, the connection 
vanishes.

According to most conceptions of rationality, instru-
mentalism included, rationality does not require us to 
act egoistically. We need to distinguish the question 
how rationality relates to morality from the questions 
how egoism, how prudence, and how an agent’s self- 
interest, self- love, or welfare relate to morality.7 Many 
well- known discussions from the history of philosophy 
are largely about questions of the second kind. Plato, for 
example, assigns a key role in the Republic to the case of 
Gyges, who is ruthless in using for his own advantage 
his power to become invisible; Aristotle writes about 
virtue as a constituent of an agent’s flourishing in the 
Nicomachean Ethics and Henry Sidgwick about individ-
ual versus universal happiness in The Methods of Ethics. 
 Those discussions apply to our question at best partly or 
indirectly.

4.3  Convergence through Morally Causal Desires
Some RM desires, also indicated in figure  12.1.2, are 
related to the good or the right in a dif fer ent way. If a 
person desires p and p would be causally linked to some-
thing that is morally positive in itself, we  will speak 
of a “morally causal desire.” We distinguish subgroups 
of such desires by distinguishing three kinds of the 
linkedness.

A desire that p is in the first subgroup if p would 
cause something morally positive. For example, a per-
son desires to cultivate a garden, to keep the kitchen 
clean, or to mend broken bones, and her  doing  these 
 things would cause plea sure in the beholders, eaters, and 
patients and would thus cause something that is mor-
ally positive in itself. A desire that p is in the second 
subgroup if, conversely, something that is morally posi-
tive in itself would cause p. For example, Mary desires 
that her parents treat her to cake, which the parents do 
only when, and in that case  because, they are happy. 
The treat is desired and is the effect of the happiness, 
with the happiness being morally positive in itself. A 
desire that p is in the third subgroup if p and something 
that is morally positive in itself have a common cause. 
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only a small, intrapersonal one. Anchoring in a rational 
agent regard for the welfare of all her own person- stages 
is a far cry from anchoring in that agent regard for every-
body’s welfare.

A second example originates in the observation that, 
if instrumentalism is correct, rational agents can get 
caught in traps of practical rationality. Such traps are sit-
uations in which, if  every agent acts rationally, each of 
them receives, predictably, less fulfillment of her desires 
than she would if every one acted irrationally. General 
compliance with the requirements of rationality thus 
leads to the opposite of the moral goal, which is general 
welfare.

Many real- life situations appear to be traps of prac-
tical rationality. Consider socie ties that become much 
nastier  because  people carry weapons. Each individual 
reasons that to carry a weapon is likely to be more con-
ducive to the fulfillment of her desires  either way— that 
is, both if  people whom she encounters carry a weapon 
and if they  don’t.  Because of the individual decisions 
for weapons, the considerable advantages of a weapon-
less society and of avoiding an arms race remain out of 
reach for all. Even if a weaponless society could still be 
achieved by changing the individual decisions through 
the imposing of sanctions, the sanctioning itself would 
gobble resources and thus welfare. The ubiquity of such 
traps in  human interaction and the unequivocalness of 
the moral setbacks— less welfare for one and all— have 
incited a vast complex of research in ethics, economics, 
and psy chol ogy.11

Can we devise a criterion of rationality that preserves 
the spirit of instrumentalism but spares us the traps? 
David Gauthier is one of the theoreticians who have 
tried.12 Gauthier suggests, controversially, that a rational 
agent can choose, “on utility- maximizing grounds, not 
to make further choices on  those grounds,” but to adopt 
a certain stance that  will determine her be hav ior. She 
 will then be a “constrained maximizer.” The stance that 
Gauthier has in mind is roughly this: I  will do, provided 
that so  will the  others who are involved, my part in 
making pos si ble an outcome that is better for every body 
than the outcome that unconstrained maximizers could 
achieve. Since an agent who has recognizably  adopted 
such a stance  will sometimes produce and reap fruits of 
cooperation that are not available to one who  hasn’t, it 
is rational to become such an agent. Individual instru-
mental rationality is declared to be a tad more collective 
than we thought.

If Gauthier’s claims are sound and help us make head-
way with the RM question, they do so within limits. 
Gauthier’s ambition is restricted to establishing rational 

theorems” of game theory, have been established by 
mathematical methods of the more traditional kind, 
 there is also evidence from agent- based computer simu-
lations, sometimes involving entire artificial socie ties: 
the rational  thing to do for the virtual agents, it turns 
out, is often to spare or even to assist each other.9

So much for the many devices in  human minds and 
socie ties that make it rational for  people to do the right 
 thing a lot of the time. On the other hand, given criteria 
of R or M resembling our two samples,  there is not much 
hope of full convergence. In the example from our open-
ing paragraphs, the agent might  favor abstract paintings 
over  human lives, which in the absence of competing 
considerations would make it the rational  thing for her 
to violate her moral obligation. When incentives and 
the agent’s moral desires do not add up, rationality  will 
take a stand against morality.

5. Resisting Divergence by Aligning Rationality  
with Morality

The dominant impetus among phi los o phers is to keep 
the divergence of R and M in check. A proof that  there is 
no divergence is the Holy Grail of practical philosophy, 
yearned for but hard to attain. Some phi los o phers go as 
far as to let their thinking on R itself or on M itself be gov-
erned by the premiss of “moral rationalism”— the claim 
that  every action that is morally required is rational.10 
With that sweeping premiss or without, answers to ques-
tions like “Why be moral?” or “Why act morally?” are 
sought  after, and the risk that, even with regard to well- 
informed persons, sometimes no good answer emerges is 
often perceived as an invitation to rethink R or M.  Those 
who want to rethink in order to reduce or even eliminate 
divergence have essentially two options: they assimilate 
rationality to morality or vice versa. They could also com-
bine the two moves, moralizing rationality and rational-
izing morality, but for the bigger picture it  will suffice if 
we treat each of the two in turn.

5.1  Smaller Departures from Instrumentalism
As to alternative views of practical rationality, modest 
deviations from instrumentalism make some difference 
regarding divergences. One example is the temporal 
extension of the conative basis. We could modify the 
instrumentalist criterion so that it covers not just the 
desires that the agent has at the time of acting but all 
 those that she had, has, or  will have. The modification 
would prevent the rational agent from behaving ruth-
lessly  toward her past self or her  future self. Morally 
speaking, it would be a step in the right direction— but 
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Following a markedly dif fer ent path, Immanuel Kant, 
too, ends up advocating some variety of rational benev-
olence, maximization included. We read that a rational 
being would try, “as far as he can, to advance the ends 
of  others” and would come to the conclusion: “the ends 
of a subject that is an end in itself must, as much as 
pos si ble, also be my ends.”15 In which way according to 
Kant rationality secures so much morality is extraordi-
narily contentious, even among his followers. He draws 
on the claim that a rational being is autonomous in the 
literal sense of giving herself a law. To Kant, that feature 
appears imbued with moral significance. Being autono-
mous, the agent’s rational  will is not pushed around by 
anything, not even by the agent’s own inclinations; it 
finds itself with nothing left to be constituted by than 
the re spect for rationality itself and for  people who have 
it and for their ends; and, such being the character of 
laws, that  will is general, not concerned with one person 
or group in par tic u lar. Sound statements of  those con-
nections remain a desideratum.

As expected, the picture of the relation between R and 
M changes when that of R changes. Our brief encounters 
with the “worldly reasons, not desires” approach and 
the “autonomy, not desires” approach have illustrated 
tectonic movements and the hopes of convergence that 
can be associated with them.

6. Resisting Divergence by Aligning Morality  
with Rationality

If divergence is to be avoided, what about getting to 
work at the other end? We could truncate morality. The 
fewer actions are morally obligatory in the first place, 
the smaller the risk that an action is morally obligatory 
but irrational.

The demands of some moralities are so removed from 
most agents’ conative constitution that cutting down on 
the demanding looks particularly promising. According 
to utilitarianism, for example, an agent  ought to give 
the same weight to her own welfare and to that of her 
nearest and dearest as to every body  else’s. Since hardly 
an agent’s desires manifest such impartiality, utilitarian 
obligations that it is irrational for the obligated agent to 
comply with are thick on the ground.

Vari ous moral prerogatives for agents have been sug-
gested. We could permit the agent, for some  factor k 1, 
to attach up to k times as much weight in her decisions 
and actions to her own welfare as to the welfare of every-
body  else; or permit her, for some l 0, never to give up 
more than l units of her own welfare; or permit her, for 
some threshold value m, never to make her own welfare 

support for a morality of mutual benefiting. He has no 
ambition to provide support for moral obligations  toward 
beings who are in need but have nothing to offer.

5.2  Larger Departures from Instrumentalism
We find more radical consequences for the shape and 
extent of divergence when we turn our attention to 
more radically dif fer ent pictures of practical rationality. 
The main move is the dethroning of desire.

Suppose that we break with instrumentalism by replac-
ing the appeal to desire fulfillment with an appeal to 
conformity to reasons. Let us agree that facts can be rea-
sons and that constellations of facts (for example, regard-
ing pains and cures) can make it the case that  there is, 
altogether, for a person more reason to perform one 
action (say, to see her cardiologist) than another (say, 
to see her homeopath). The new criterion of rationality 
could then read as follows: An action that the agent can 
perform is rational if and only if she believes that  there is not 
more reason for her to perform another action instead.13 Sup-
pose further that we take many reasons to be “worldly” 
in that they do not involve the agent’s desires. Perhaps, 
for example, that Peter’s education would be finished if he 
received a donation is a reason to donate, even if the agent 
desires no such finishing or donating and desires noth-
ing that comes with it; or perhaps that serenading the 
moon would increase the glory of the moon is a reason to 
serenade the moon.14

The impact on the RM nexus would be momentous. 
The task of showing that it is rational for a well- informed 
agent to do what morally she  ought to do no longer has 
as its central component the task to track down a fitting 
constellation of desires of hers but the task to identify a 
fitting constellation of reasons for her to do  things. In 
order for the entire scheme to be successful, worldly rea-
sons for actions need to exist and to have a considerable 
affinity to morality and to be connected to rationality as 
stated by the new criterion.  Whether all or at least some 
of the three conditions are fulfilled is controversial.

Which morality you take to be connectible to 
rationality- in- the- new- spirit  will depend on your views, 
possibly your intuitions, about the realm of reasons. If 
morality is concerned with promise- keeping, loyalty, or 
the increase of  human knowledge, and so are reasons to 
do  things and in the same proportion, then  every well- 
informed rational agent  will do the right  thing: keep her 
promises and so on. Our sample moral doctrine, utilitar-
ianism, is no exception. If  there is always most reason to 
maximize the amount of the fulfillment of every body’s 
desires, then  every well- informed rational agent  will do 
the right  thing and maximize that amount.
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Hitler,  there might have been no reason at all not to 
order the extermination of the Jews.”18

The moral consequences are remarkable. If the moral 
“ ought” requires reasons, and reasons require desires, 
but the desires  aren’t in place and thus neither are the 
reasons, then neither is the moral “ ought.” While Har-
man invites us to say other  things about Hitler (for exam-
ple, that Hitler is evil or our  enemy), he claims that the 
moral “ ought” is out of place. It is “odd to say,” Harman 
asserts, that “it was wrong of Hitler to have acted as he 
did” or that “Hitler  ought morally not to have ordered 
the extermination of the Jews.”

And so the rationalization of the moral “ ought” would 
be completed. The approach is Procrustean.  There is no 
mismatch between the moral “ ought” and the practical 
rationality of its addressees  because  every instance of a 
moral “ ought” that would not conform is discarded.

7. Accepting Divergence

Should we accept that R and M diverge? We should if it 
seems to us that they do and we see no reason to resist 
the claim. The two parts of that condition deserve sepa-
rate treatments.

7.1  Finding Some Divergence in the First Place
Not many of us enter the inquiry holding fully con-
vergent views of R and of M, each of which they deem 
plausible in its own right, in de pen dently of any pressure 
to see the two in line. It is true that  there is full conver-
gence according to some views of R and of M that we 
have encountered, but the in de pen dent plausibility of 
 those views is the crux.

On the rational side, how plausible is the claim that 
something other than the agent’s aims and proj ects 
rules the roost? The subjective picture exerts a consid-
erable pull: if  you’ve set your heart on something, it is 
rational for you to go  after it, and if you  haven’t, it is 
not. On the moral side, the questions are inverse. How 
plausible is the claim that, provided you are indifferent 
to other  people’s welfare and have to fear no backlash 
from wrecking it, you are morally permitted to wreck it? 
On  either side, the claims that would secure full conver-
gence do not have the ring of truth.

The prob lem does not just arise when, at least regard-
ing well- informed agents, one of the two domains is 
claimed to fully look the way we always took the other 
one to look, with the implausibility due to the fact that 
one view does all the reaching out. If a view of R and a 
view of M met halfway, the implausibility would be dis-
tributed evenly but not lessened. Although we pointed 

fall below m.16 We could think of other permissions, too, 
concerning her proj ects rather than her welfare or con-
cerning the welfare of  those she is close to rather than 
just her own.  Every such prerogative is a loosening of 
utilitarianism; it would allow the agent to be partial in 
the sense of granting in her decisions extra force to this 
or that, even if the amount of worldwide welfare suffers.

Prerogatives are apt to narrow the gap between R and 
M but  will not close it. A morality that involves a pre-
rogative  will still demand something (for instance, that 
the interests of  others be respected to some extent), and 
 there is bound to be some well- informed agent who in 
some situation has desires that make it irrational for her 
to comply even with  those moderate demands.

Structurally, contract theories in the Hobbesian tra-
dition inhabit the same  middle ground.  Those theories 
are reciprocitarian. They say, with vari ous qualifications, 
that what a person morally  ought to do in relation to 
another person is to play by rules that satisfy the follow-
ing condition: the fulfillment of the desires of each of 
the persons would increase if each of them, rather than 
none, played by  those rules. For example, if both refrain 
from insulting each other, that  will save both of them 
some distress.

Once again, we find the curtailing of moral obligation. 
If contractarians are right,  there are fewer moral obliga-
tions than we thought and thus fewer that it might be 
irrational to meet. Most notably, about all persons (and 
other beings) who are not in a position to increase the 
fulfillment of her desires, the contractarian  will say that 
she owes them nothing. And once again we also find 
that the curtailing does not suffice to provide full align-
ment with rationality. Sometimes a well- informed agent 
 will have and see the possibility of maximizing the ful-
fillment of her desires by breaking even the few rules of 
that “minimal morality” and getting away with it. And 
no earthly regime of sanctions  will eliminate such pos-
sibilities, since all such regimes are gappy.17

Some thinkers have suggested that we go one step 
further and prevent all divergence by fully rationalizing 
morality. The proposal is to combine moral rationalism 
with the claim that instrumentalism is by and large on 
the right track. Gilbert Harman endorses the combina-
tion. He writes: “If S says that (morally) A  ought to do 
D, S implies that A has reasons to do D.” And he contin-
ues: “I assume that the possession of rationality is not 
sufficient to provide a source for relevant reasons, that 
certain desires, goals, or intentions are also necessary.” 
Since agents might lack the relevant attitudes, Harman 
infers “that  there might be no reasons at all for a being 
from outer space to avoid harm to us” and “that, for 
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of the complaint licenses at best the conclusion that, in 
cases of divergence, the “ ought” judgment has not been 
justified to all persons who, according to the judgment, 
 ought to do a certain  thing  under certain circumstances. 
But maybe to some of them. Secondly, the premiss of 
the complaint is controversial in that  there are other 
conceptions of what it is to justify a moral judgment. 
Thirdly, let’s not forget that generally speaking, since 
justification stops somewhere, the use of unjustified 
items might be respectable.

A final argument asserts the inacceptability of norma-
tive impasses: “When an agent grasps the fact of the 
situation and the morally required action is irrational, 
what is  there left for us to tell her? We can tell her that 
two kinds of norms that apply to her impending action 
point in opposite directions, irreconcilably so, and that 
we have no third kind of norm that would adjudicate 
between them. We can wish her good luck at the norma-
tive crossroads and move on. None of that is of any help 
to her, and theorizing about normativity should do bet-
ter than that. It should avoid divergences.”

The most general reply to the objection is that theo-
rizing about normativity should “do better” only if  there 
is in de pen dent evidence that it got the lay of the land 
wrong. That evidence would need to be produced— and 
 will hardly consist in the fact that something is or feels 
awkward for a well- informed agent. Moreover, the objec-
tion misses its target, divergence,  because divergence 
does not entail the alleged source of awkwardness, the 
absence of normative guidance. Divergence allows for 
the possibility that  there is a boss: one of the divergers 
or some adjudicator. The possibility is very much alive in 
the lit er a ture on normative pluralism, where the view is 
not rare that divergences between kinds of norms coex-
ist with unequivocal overall norms.19

When it comes to R and M, the observation that diver-
gence and guidance can coexist gains in stature, since 
one of the two divergers is practical reason itself.  There 
is a fairly straightforward sense in which practical reason 
is always in charge. Practical reason deals with practi-
cal reasons— with all of them. The fascinating question 
 whether all of them involve agents’ desires makes no dif-
ference for the following consideration, which is quite 
general. Neither does it make a difference  whether some 
kind of incommensurability threatens to hold among an 
agent’s practical reasons. We may ignore that possibility 
 here  because  we’re grappling with the specter of lacks of 
guidance that originate between R and M. Our question 
is  whether the risk of such lacks exists and justifies the 
axiomatic excluding of a divergence of R and M. Surely 
a risk of such lacks could not justify such an excluding 

out that some in de pen dently plausible components 
with a conciliatory effect may well be missing from our 
two sample doctrines (which we  didn’t call sample doc-
trines for nothing), no such components are in sight 
that would happen to dovetail, resulting in a perfect fit.

7.2  Not Theorizing Away the Divergence We Find
 Matters would look dif fer ent if our thinking  were driven 
by the  will to rule out divergence. Maybe  there are gen-
eral considerations that speak against divergence and 
that should be taken into account when we form our 
views of R and M? It is surprisingly difficult to find dis-
tinct statements of such considerations in the lit er a ture, 
but  here is a brief attempt to articulate and assess some 
candidates.

The argument from the negativity of non- compliance 
says: “Since  people by and large act rationally,  every mor-
ally required act that is irrational is a morally required 
act that is unlikely to be performed— which is a bad 
 thing.” We respond that any such badness would be a 
sad truth and that good theorizing should acknowledge 
truths, sad ones included. The badness at issue does not 
provide a right kind of reason for changing our views of 
R or M.

A follow-up argument adduces the pointlessness of 
moral judgment due to the negativity of non- compliance: 
“The point of engaging in moral judgment is to avoid 
the said negativity. Why bother if the proj ect does not 
boost the right and the good through compliance?” Part 
of the answer is that not only are  there many dif fer ent 
functions that moral thinking, judging, and speaking 
have, but also many dif fer ent paths, including indirect 
ones, on which the function of boosting the good and 
the right can be fulfilled. Some of the moral point of 
considering or making or uttering the moral judgment 
that, say, Mary  ought to spend half of her spare time 
fighting for a certain cause may well be in de pen dent of 
the factual question  whether Mary ends up conforming 
to the judgment. Sorting out and signaling our moral 
view of the  matter can help shaping decisions, educa-
tion, outlooks, politics, relationships, and sanctions in 
a myriad of ways, many of which do not even relate to 
Mary in par tic u lar.

Next,  there is the threat of the unjustifiedness of moral 
judgments: “To ‘provide morality with a foundation’ or to 
‘justify moral judgments’ is or includes showing that it 
would be rational to act, if the opportunity arose, in line 
with the moral judgments at issue. Moral judgments that 
are subject to divergences are therefore unfounded and 
unjustified.” The complaint is worth pondering. Still, 
you justify something to somebody, and so the premiss 
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Notes

1.  More on doctrines like instrumentalism and on their rivals 

in Hutcheson (1728, section 1 of treatise 2), Millgram (2001), 

Schroeder (2007), and Schmidt (2016). For further references, 

see Fehige (2001, note 1).

2.  For the equating of welfare with desire fulfillment, see von 

Wright (1963, esp. sections  5.9 and 5.11) and Carson (2000, 

chapter  3); see also Wessels (2011), with numerous sources. 

For the claim that plea sure is one kind of desire fulfillment, see 

Fehige (2004, esp. pp. 143–145) and Heathwood (2007), both 

of which give further references. As to normative ethics: utili-

tarianism and its rivals are sketched in Vaughn (2010/2013, 

chapter 2) and treated more thoroughly in Copp (2006, part 2); 

a helpful introduction to utilitarianism is Bykvist (2010).

3.  Hutcheson (1728) covers in some detail the desires associ-

ated with the “publick sense,” which is the disposition “to be 

pleased with the Happiness of  others, and to be uneasy at their 

Misery” (art. 1.1 of treatise 1), and with the “moral sense,” which 

is the disposition to have moral sentiments. More on the con-

nections between morality, desire, sentiment, and sympathy 

in Bricke (1996, esp. chapter 6), Fehige (2004), and Fehige and 

Frank (2010).

4.  Single- source approaches to morality have been champi-

oned, for example, by Arthur Schopenhauer (1841, esp. sec-

tion 16), who counts on sympathy, and by Francis Hutcheson 

(1725, preface and treatise 2) and David Hume (1751, appendix 

1), who count on the moral sentiments.

5.  The argument is put forth in Fehige (2004); the book 

includes a discussion, in chapter 6, of the limits of even that 

connection between R and M.

6.  Lucid treatments include Hutcheson (1728, esp. art. 1.3 of 

treatise 1 and the beginning of treatise 2) and Sharp (1923, 

section 2).

7.  Gregory Kavka captures the difference with maximum clarity 

when he distinguishes the “Wider Reconciliation Proj ect” (1985, 

section 5) from a narrower one. More on  handling egoism and 

its relation to morality can be found in Cholbi (2011).

8.  More on the impor tant distinction, for example, in 

Hutcheson (1728, art. 1.4 of treatise 1), Rashdall (1907, esp. 

pp. 17–18, 28–32), and Schlick (1930, sections 2.6–2.8).

9.  For the first kind of approach, see Fudenberg and Tirole 

(1991, chapter 5, esp. section 5.1.2) and Maschler, Solan, and 

Zamir (2008/2013, chapter 13, esp. sections 13.5 and 13.6). The 

agent- based simulation approach is surveyed by Gotts, Polhill, 

and Law (2003); a telling example is Hegselmann (1998).

if  there is lack of guidance even within R. Thus, what 
remains to be looked at is only the other case, in which 
all is well within R:  there is some balance of all practical 
reasons that an agent has and thus something that the 
agent has most reason to do.

And now to the question where the balance leaves 
moral practical reasons. They can relate to the “most rea-
son” verdict in two dif fer ent ways but can escape neither 
the verdict nor the guidance it gives. We can understand 
moral practical reasons  either as being practical reasons 
of a certain kind (think of yellow bicycles, which are 
bicycles), in which case the balance of all practical rea-
sons  will have taken them into account—or as not being 
practical reasons (think of “root beer,” which is not beer, 
and of “toy money,” which is not money), in which case 
the balance of all practical reasons  will not have taken 
them into account.  There is guidance by the balance 
 either way. It is guidance on the level “most practical 
reason,” a level on which all practical reasons— that is, 
all reasons to do  things— have been taken into account. 
That seems guidance enough.

From the list of objections against divergence, not 
much is left. It seems that we should bemoan, but not 
deny, the existence of divergence.

8. Conclusion

We have explored in which sense and why it is in many 
cases rational for  people to do what morally they  ought 
to do but also why with re spect to many cases, even of 
well- informed agents, the diagnosis is controversial. We 
have sided with the common- sense view that perform-
ing actions that are stupid (to use the laity’s term for 
“irrational”) and performing actions that are morally 
wrong are two very dif fer ent kinds of shortcomings. The 
action that is stupid can be altruistic, benevolent, benefi-
cent, and morally right, and the action that is not stu-
pid can be egoistic, malevolent, maleficent, and morally 
wrong. Given the duality, theoreticians of the rational 
and the moral  will keep or turn their spotlights on the 
kinds, mechanics, and extents of convergence and diver-
gence, including the metanormative challenges posed 
by competing norms. In practice, both desires and ways 
of fulfilling them  ought to be  shaped— and that “ ought” 
is a moral one—so that divergence is reduced.
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(2010). Some prerogativists make it clear that anti- divergence 

is where they come from. It is for the sake of keeping M in 

the orbit of R that they conceive of M as partial and as in that 

re spect non- utilitarian (see Nagel, 1986, pp. 202–203, and Port-

more, 2011).

17.  A particularly acute analy sis of the connections between R 

and M in the contractarian proj ect is provided by Rainer Trapp 

(1998), who also explains (pp. 339, 356–359) that it  will not 

always be rational for a person to do what by contractarian 

lights she morally  ought to do. Contractarians who acknowl-

edge the divergence include Peter Stemmer (2017, pp. 646–648, 

esp. note 34) and Gregory Kavka (1985, pp. 305–308 and, most 

clearly in terms of rationality, section 5). That a contractarian 

like Gauthier might avoid the divergence by operating with a 

modified conception of rationality (Gauthier, 1986, chapter 6) 

is a dif fer ent  matter.

18.  The preceding quotations are from Harman (1975, p.  9); 

the subsequent ones are from Harman (1977, p.  107). Stem-

mer has retracted the crucial claims (2017, note 34) but used 

to travel a very similar path. For a while, he saw norms geared 

so radically to the addressee’s wanting that even an accidental 

hole in the sanctioning was considered to constitute a hole in 

the norm itself. Insofar as an individual action would not be 

followed by a sanction that the agent herself wants to avoid, 

so the retracted claims run, the norm not to perform that 

action “does not exist,” and the action “is not  really forbidden” 

(Stemmer, 2008, p. 181).

19.  That domain- specific “ ought” judgments relate to over-

arching ones, which have the last word, is argued by McLeod 

(2001) and Woods (2018, section  10.2.2). In a similar spirit, 

Case (2016) provides a power ful argument for the conditional 

claim that, if you accept “source pluralism” and “conflict,” 

you are committed to accepting “authoritative adjudication.” 

However, support for the claim that “ ought” judgments from 

dif fer ent domains diverge is wider and comes also from authors 

who deny that  there is an adjudicative level— see Baker (2018) 

and the sources given  there.
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Extensive game, 189, 190, 529–531, 553

Externalism, mental, 132

External validity, 91–92, 434

Eye-tracking, 491

F
Factivity, 321

Factor (in legal reasoning), 672, 673–674

Faculty of reason, 72, 74, 75–80, 130

Fallacy, 154, 370–371, 372, 399

conjunction fallacy, 10, 91, 154, 273, 281, 399

False-belief task, 39, 43, 104

Falsificationism, 5, 90, 748

Fast and frugal heuristics, 15, 93, 163–164, 488, 489, 491, 

510–512, 572

Feedback, 804–805

Feeling of rightness (FOR), 38

Feminism, 758, 760

Feminist objectivity, 751

Feminist philosophy of science, 751

First-order logic, 204, 633, 637–640

Fluid intelligence, 792

fMRI. See Functional magnetic resonance imaging

Folk psychology, 741

Folk theorem, 684–685, 689

FOR. See Feeling of rightness

Force, illocutionary, 605

Forecasting, 805

Forgetting, 246

Formalization, 277, 614, 717, 718

Formal operation phase, 90, 782

Forward induction, 539, 549

Fractionated system, 117

Framing effect, 636–637

Free choice permission, 648

Freedom of the will, 38

Free rider problem, 612

Frontal lobe, 117–124

Functionalism, 9

probabilistic, 162

Functional magnetic resonance imaging (fMRI), 35, 739–740

Fundamental attribution error, 804–805

Fuzzy measure, 306, 500

G
Gamble, 312

Game

dynamic, 549

dynamics of evolutionary, 556

moral, 705

social, 30, 579–580, 750

of visualization, 736–741

Equation, the. See Conditional, probability hypothesis

Equilibrium. See Reflective equilibrium

beliefs about other players and equilibrium, 537–539,  

540–541, 544, 547, 567

epistemic conditions for Nash equilibrium, 567

equilibrium selection, 553

Nash, 27–28, 532–533, 547, 554, 613–615, 647,  

690

strict Nash, 532, 533, 539, 554

subgame-perfect, 533–535

Error(s)

in cognitive theories, 5, 8, 13, 18, 22–23

in decision making, 23, 24

fundamental attribution error, 804–805

in human reasoning, 8, 13, 22–23, 738–739, 802

inverse, 801

error probability, 761–762

in syllogistic reasoning, 226, 228, 232, 234

Ethics. See Philosophy, moral

Evaluation

vs. appraisal, 210

critical, 627

phase, 488

Evidence, 131, 132, 265–274

evidence accumulation models, 491

higher-order, 247

problem of old, 268

for rationality, 570–574

weight of, 268–273, 495, 500–501, 804

Evolution, 101

biological, 102, 633–635

cultural, 102

individual, 102

Evolutionary game (theory), 27, 43, 103, 191, 529, 541, 555, 

638, 639–641

dynamics of, 556

Evolutionary rationality, 42, 92–93, 101, 633–641

Exception, 350, 421

Exclusionary preference, 461

Executive process, 36

Expectation, 143, 333

Expected utility, 241, 273, 473–477, 486, 487, 495, 545, 636, 

682

maximin-expected utility, 496

principle of maximizing, 15, 19, 27, 33, 473–482

Expected-utility theory, 427, 487, 566, 574, 682

risk-weighted, 466

von Neumann–Morgenstern, 465, 536–537, 682

Experienced utility, 465–466

Explanation, 152, 153–154, 715, 722

algorithmic level of, 9, 12, 15, 31, 407 (see also Rationality, 

process-oriented)
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Homo economicus, 616, 630, 640–641

Homo sapiens, 1, 35

Human reasoning, 102, 104, 106–107, 277, 279, 282, 347, 

736–741. See also Bayesian, rationality; Belief, bias; Condi-

tionals; Counterfactual, in human reasoning; Dual-process 

model/theory; Heuristics; Mental models (theory); Reason-

ing, temporal; Spatial, reasoning; Syllogistic reasoning; 

Visualization

Humeanism (concerning reasons for action), 694–695

Hume’s Principle, 45. See also Is–ought (inference)

Hyperbolic discounting, 469

Hyperproof, 737

Hypothesis

confirmation, 268–269

hedged, 761, 762

testing, 90, 92, 153, 639, 747–748

Hypothetical thinking, 295, 406

Hypothetico-deductive method, 5

Hypothetico-deductive model of confirmation,  

747–748

I
Iconicity, 148, 151, 230–231, 736, 737

Idealization, 246–247, 368–369

Identifiability (of a causal query), 430–431

If. See Conditionals

Ignorance, 319

meta-ignorance, 518

Illocutionary, 605, 606

act, 605

force, 605

Illusion

cognitive, 162, 166

of explanatory depth, 518, 770

Illusory inferences, 150, 152, 155

Imagery, 735, 736–741

debate, 738

visual mental, 36, 736–741

Imagination, 41, 405, 735–741

Imaging (vs. conditionalization), 428

Impartial pairwise comparison dynamics, 559, 562

Imperative

categorical, 9, 27, 45–46, 48, 79, 80

hypothetical, 79

Implementational level of explanation, 9

Implication. See Conditionals

material, 52, 216, 216, 218, 222

paradox of material, 20, 278

Implicature, conversational, 45

Implicit rationality, 781

Impossibility theorem, 30, 582

Imprecise probability, 20, 246, 281, 312–313, 496

Incentive, 584–585, 683–685

Incompleteness theorem, 31, 33

Incomplete preferences, 497–498

Game (cont.)

evolutionary, 191, 555

extensive, 189, 190, 529–531, 553

logic of, 189

game tree, 529–531

graph game, 190

Game theory, 27, 28, 43, 148, 647, 648, 685–686, 690

applied, 535–541, 638, 639–641, 675–676

Bayesian, 27, 532

behavioral, 529, 541, 568, 620

classical, 27, 529

cooperative, 27, 529, 540, 685–686, 690

epistemic, 27, 529, 540, 543

evolutionary, 27, 43, 103, 529, 541, 638, 639–641

experiments on, 28, 43, 615, 616, 619, 620

limited attention in, 570

non-cooperative, 27, 529, 540–541, 613

problems of, 28

psychological, 568, 572

rationality in, 529, 535–539, 541, 567

Generosity, 640–641

Global workspace, 33, 40

Good, collective, 612, 613–615

Graduated and reciprocated initiatives in tension reduction 

(GRIT), 43

Graph game, 190

Graphoid axioms, 254

Great rationality debate, 93, 791, 798

Gricean account of communication, 29, 45, 601–603

GRIT. See Graduated and reciprocated initiatives in tension 

reduction

Ground, 369. See also Reasons

Group

agent/agency, 29, 579, 594, 596–597

group size effect, 612, 613, 614, 615, 620

objectivity, 751

rationality, 580, 585, 628, 749–751 (see also Rationality,  

collective; Rationality, social)

H
Hedged hypothesis, 761, 762

Hedonism, 48

Hedonistic utility, 466

Heuristics, 6–7, 106, 109, 159, 488, 489, 491, 509–512

availability, 160, 161

and biases, 6–7, 90–92, 159, 176, 509–510, 572, 792

fast and frugal, 15, 93, 163–164, 488, 489, 491, 510–512, 572

recognition, 164

representativeness, 160, 805

satisficing, 6, 34, 508

simulation, 161

in syllogistic reasoning, 228–234

take-the-best, 165

Hidden-profile paradigm, 30

Higher-order attitude, 38–39. See also Metacognition
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Intelligence, 37–38, 792

artificial (see Artificial intelligence)

crystallized, 792

fluid, 792

and rationality, 37, 38, 94, 791, 792

Intention, 138, 139, 601

Intentionality, collective, 597–598, 609

Intentional object, 14, 52

Intentional reasoning, 105

Interpersonal preference combination, 468

Interpretation, 203, 205, 277–282, 662

legal, 662, 669–674

Interval calculus (Allen), 726

Interventionism, 391

Intrapersonal preference combination, 468

Introspection

and visual mental imagery, 737, 741

problems of, 42

positive and negative (in doxastic logic), 320

Intuitio (noûs), 71–75. See also Demonstratio (apodeixis); 

System 1

Intuition, 74, 94, 95, 176, 507. See also Dual-process model/

theory

in reasoning with diagrams, 715, 716, 720

moral, 701, 702, 704–706

normative, 21, 25

Intuitionism, social, 704

Inverse error, 801

Irrelevance, 266–273. See also Independence; Relevance

Is–ought (inference), 18, 24, 26, 45, 71, 74–82, 654. See also 

Descriptive–normative divide; Naturalistic fallacy; Ought

Iterated elimination (of dominated strategies), 546

J
Jeffrey conditioning/conditionalization, 245, 287, 344, 401

Jeffrey truth table, 398

Judgment, 23–24, 337, 801, 802–803

aggregation, 581, 594–595

confidence judgment, 38, 306–307

and decision making, 10, 23, 30 (see also Decision theory)

moral (see Moral judgment)

social, 23, 581–583, 802

under uncertainty, 636–637, 640–641

Jury theorems, 583–584

Justification, 10, 16, 25, 328

context of, 82, 747, 758, 759, 761

epistemic vs. non-epistemic, 16, 320

K
Kemeny–Oppenheim measure of relevance, 270–271, 274

Knowability, 323

Knowledge, 16–17, 39–40, 52, 137–138, 188, 189, 349,  

439–444. See also Belief; Logic, epistemic

background knowledge, 23, 319, 320, 349–351, 767–769

change of, 322

Inconsistency, 327, 329–330, 333, 347, 351–352, 353. See also 

Consistency

detection, 116–117, 122–123, 153–154

time inconsistency, 571

Independence, 328, 340, 342, 430. See also Irrelevance

conditional, 254, 267, 340, 430–431

of votes, 583–584

Indeterminacy

indeterminacy effect in spatial reasoning, 728

tolerance, 122

Indicative conditional, 266, 273, 279, 381, 405–410

Indifference Principle, 243

Individual differences, 363–364, 739

in syllogistic reasoning, 226, 228–234

Individualism, methodological, 601, 611

Individual rationality, 26, 27, 580, 585, 591–592,  

747–748

Inducement and advice conditional, 653

Induction, 13, 102, 106, 117–118, 152–153, 720

backward, 479, 534–535, 538, 549, 639

forward, 539, 550

meta-induction, 107–108

Inductive reasoning, 107, 152–153, 289–290

Inductive risk, 761

Inference, 21, 117–124, 162, 348–351, 355, 367, 368–369,  

717–720. See also Logic; Reasoning

Bayesian, 94, 450

to the best explanation, 45, 291

causal, 279, 411, 413, 439–446, 451

centering, 399–400

diagnostic, 443, 450

generation, 117, 119–120, 123–124

is–ought, 18, 24, 26, 45, 654 (see also Naturalistic fallacy; 

Ought)

nonmonotonic, 153–154, 333, 649

schema, 216–221, 222

transitive, 118–122

Inferentialism, 299

Inferential-role semantics, 45, 216, 219

Informal logic, 371–372, 718

Informal reasoning, 371–372, 770

Information, 186, 187, 440, 441

flow in games, 537

gain, 333, 652

loss, 246, 327, 333

Informative (as a communicative attempt), 602, 606

Institution, 584–585, 612, 615, 618, 620

Instruction, 350

Instrumentalism, 76–77, 682–687, 689. See also Imperative, 

hypothetical; Instrumental rationality

about practical reasons, 76–77, 78, 79, 82, 686, 690

Instrumental rationality, 8–9, 27, 45–46, 48, 76–79, 87, 

92, 175, 473, 601, 682–687, 689, 748, 792. See also 

Instrumentalism

Integrity, practical, 628
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Liberal paradox, 28

Likelihood, 313–314

law of, 271, 274

likelihood ratio, 269–274 (see also Relevance, measure)

Limitation, cognitive, 162, 489, 505–506, 509, 636

Limited search, 491, 508–509

Linda problem, 10, 91. See also Conjunction fallacy

Literacy, scientific, 768–769

Lobe, 117–124. See also Brain; Cortex

frontal, 117–124

parietal, 117–124

temporal, 118–119, 121

Lockean thesis, 12, 211

Logic, 4, 18–19, 20, 72, 73, 78–82, 83, 115, 117–124,  

147–150, 153, 185, 202, 285–286, 327–331, 328, 715–720, 

736, 801–802. See also Inference; Psychologism;  

Anti-psychologism; Reasoning

conditional, 20, 381, 406, 636–640

connexive, 278–280

counterfactual, 429

default, 13, 20, 333

deontic, 639–640, 645, 646, 647, 648, 649, 651

dialogue logic, 370

doxastic, 319, 337

dynamic-epistemic, 189

dynamic logic of belief revision, 189

epistemic, 305, 308, 319

first-order, 204, 633, 637–640

of games, 189

inductive, 19

informal, 371–372, 718

intensional, 38

legal, 659–666

mental, 88, 216, 223, 279

modal, 20, 38, 319, 645–646

natural, 21, 215–220, 224, 782

naturalized, 371

nonmonotonic, 13, 20, 333, 649, 670, 671, 675

possibilistic, 309

predicate logic, 224

probability logic, 33, 108, 277–282, 399

programming, 20

propositional, 4, 20, 202, 277 (see also Logic, sentential)

sentential, 722 (see also Logic, propositional)

temporal, 647–648

Logical

connective, 202, 277

consequence, 203, 205, 367, 381, 715, 717

empiricism, 20, 52

proof, 13, 33, 715–722

reasoning, 5, 8, 13, 24, 35, 47, 277, 381, 396, 399, 637–640, 

782, 784–787

validity, 147, 149, 203, 205, 225, 278, 279–281, 362, 381, 

406–407, 720

Logicism, 4, 81

Knowledge (cont.)

collective or group, 580

common, 321, 540, 603

common knowledge, relativized, 322

distributed, 322

knowledge base, 46

knowledge level of explanation, 31

moral, 696

prior belief and, 23, 37, 347, 349–350, 440, 443, 771

reasoning about knowledge in games, 540–541

representation, 341

resolution of distributed, 323

world knowledge, 285–286, 292, 767

Kullback–Leibler divergence, 256

L
Labor-in-vain effect, 521, 523

Language, 1, 31–32, 40–41, 42–43, 45–46

of thought, 217

Law

case law, 373, 662

civil, 661–662

criminal, 662, 664

pure theory of, 659

rule of, 662–663

Law of

large numbers, 473–474, 804

likelihood, 271, 274

small numbers, 161

structural counterfactuals, 430

structural independence, 430

Learning. See Machine learning

Bayesian, 443, 706

rational, 705

Legal

argumentation, 48, 373, 659, 661–666, 669–676

interpretation, 662, 669–674

logic, 659–666

proof, 674, 675

reasoning, 48, 661–666, 669, 670

Lens model, 23–24, 162–163

Less is more, 164, 511

Level of explanation

algorithmic, 9, 12, 15, 31, 407 (see also Rationality, 

process-oriented)

computational, 9, 13, 15, 31 (see also Rationality, 

output-oriented)

implementational, 9

knowledge level of explanation, 31

mechanistic, 31

reason-based, 31

symbol level of explanation, 31

Lewis-style conditional, 386, 397, 427–428

Lexicographic strategy, 165

Liability, strict, 134
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imagery, 735, 736–741

logic, 88, 216, 223, 279

proof, 21, 22

rule, 228, 279

Mental models (theory), 5, 12, 22, 40, 88–89, 93, 95, 148–156, 

221–223, 229–233, 279, 298, 352, 353, 406–415, 728, 

738–740

and visual imagery (see Mental, imagery; Visual, impedance 

effect; Visual, reasoning)

in human development, 784, 785

in human belief revision, 353

in counterfactual reasoning, 410–414

in conditional reasoning, 406–410

preferred mental models, 22, 352, 740

in spatial reasoning, 105, 352, 715–722, 725–731, 738–740

in syllogistic reasoning, 88, 225–234

in temporal reasoning, 726, 728

Mental state

conscious, 23, 32–33, 40, 42

occurrent vs. dispositional, 32–33, 40

Meta-

analysis of reasoning, 225–227, 229, 232

ignorance, 518

induction, 107–108

reasoning, 517–523

Metacognition, 38–39, 517–523. See also Higher-order attitude

monitoring and control in, 38, 517, 518, 519, 523

Metalogical development, 779, 780

Metaphysics, 71, 73, 74, 75, 78–79, 80–81, 82

Method of decreasing abstraction, 614

Methodological individualism, 601, 611

Micro-conditions, 612, 613–615

Micro-level, 611, 612–618, 620

Micro–macro diagram, 611–612, 613, 618

Micro–macro models, 611–612, 614–619

Micro-outcomes, 612, 614, 617

Middle-range theories, 615

Mindless economics, 467

Minimal (epistemic) change, 153, 330, 332, 350

Minimal morality, 687, 690

Miserliness, cognitive, 517, 520, 521, 522, 523

Mixed strategy, 531–533, 534, 539, 554, 613–615, 619

Modal logic, 20, 38, 319, 645–646

Model(s)

Bayesian, 255, 451

causal, 371, 374, 413, 439–444, 451, 702

cognitive, 491, 730

computational, 740

diminishing-criterion, 521, 523

epistemic, 544

mechanistic, 31

mental (see Mental models (theory))

model-based reasoning, 147–156, 703

model-building, 611, 614

parallel constraint satisfaction, 491

Log-likelihood ratio, 269–274

Logos, 3, 71, 72, 74, 82. See also Noûs

Long-term memory, 21, 33, 39–40, 354

Long-term planning, 628

Loss aversion, 485, 486, 488, 491, 636, 637, 802

Lottery paradox, 305, 308, 338

M
Machine learning, 46, 192, 193, 440, 443. See also Artificial 

intelligence

Macro-conditions, 612, 613–615, 617

Macro-level, 611, 613–620

Macro-outcomes, 612, 613–620

Magical thinking, 153

Majority voting rule, 581, 582, 595–596

Markov condition, 105, 444, 452

parental, 254

Marr’s levels of analysis. See Level of explanation

Massive modularity, 93

Material conditional/implication, 52, 216, 216, 218, 222

Maximin-expected utility, 496

Maximization, 682, 683, 685, 686, 687

constrained, 593, 685, 690

Meaning, 11, 14, 51, 295, 296. See also Semantics

linguistic, 604–605

regular, 603

speaker’s, 602–603

Measure

confidence measure, 306–307

difference measure, 270–273

fuzzy, 306, 500

Kemeny–Oppenheim measure of relevance, 270–271,  

274

necessity measure, 307

plausibility measure, 500

possibility measure, 307

relevance measure, 268–274 (see also Likelihood, ratio;  

Relevance, quotient)

Z measure of relevance, 270–271, 274

Mechanistic level of explanation, 31

Mediation analysis, 432

Meliorism, 798

Memory, 39–40, 349

capacity of, 39

declarative, 215–216

episodic, 40

game theory and, 537

long-term, 21, 33, 39–40, 354

semantic, 39

short-term, 39 (see also Memory, working)

visuospatial, 740

working, 21, 33, 39–40, 94–95, 150

Mental

effort, 728, 731

externalism, 132



854 Subject Index

Natural

deduction, 203, 206

frequency, 636

logic, 21, 215–220, 224, 782

selection, 42, 633–635, 637, 639, 641

Naturalism, biological, 9

Naturalistic fallacy, 24, 53, 654, 655. See also Is–ought 

(inference)

Naturalized logic, 371

Necessity, 349–350. See also Plausibility; Possibility; Probability

measure, 307

Neo-Kantianism, 80–81

Network (of agents), 612, 615, 617–619

Bayesian, 12, 253–263, 340, 390, 439–444, 451, 675

social, 191, 192

Neuroimaging, 118–123. See also Brain, imaging; Functional 

magnetic resonance imaging

Neuropsychology, 117–118, 120–123

Neutrality (of science), 757, 758

Newcomb’s problem, 479–480, 537, 540

New paradigm psychology of reasoning, 6, 9, 12, 33, 87, 89, 

91, 93, 95, 279, 285

No-Alternatives Argument, 260–261

Non-Bayesian belief representation, 496, 500–501

Non-Bayesian decision model, 496–497, 500–502

Non-cooperative game theory, 27, 529, 540–541, 613. See also 

Game theory, cooperative

Nonepistemic value, 748, 760, 761

Non-linear probability weighting, 485, 486, 488, 491

Nonmonotonic

inference, 153–154, 333, 649

logic, 13, 20, 333, 649, 670, 671, 675

reasoning, 8, 13, 20, 23, 153–154, 277, 279, 280, 281, 333, 

341, 342, 347, 348, 367, 649, 670, 671, 675

No-Reason-For Argument, 261–262

Norm, 18, 645, 647, 648

alternative, 91

scientific, 44

Normal science, 749

Normative

conflict, 648–649

criterion, 166

rationality, 77–80, 101, 176, 372–373, 406–407, 518, 520, 

521, 522, 523, 633–635, 651, 767, 772–773

reasoning, 25–26, 337, 406–407, 767, 805

reasons, 129, 130, 686, 687, 690

rule, 651, 655

system, 327

thinking, 89, 91–95, 801, 804, 805

Normative theory/theorizing, 17, 18–21, 24–26, 33–34, 45, 50, 

487, 488, 633–635, 636–640

autonomy of, 25

defeasible, 25–26, 45

empirical vs. genuine, 18, 25, 439, 440

methodology of, 20–21

Model(s) (cont.)

perfect market model, 617–619

population model, 556, 561

preferential, 341

rational, 453

of rationality, 507, 512, 747–751

reason-based, 31

structural causal (SCM), 390, 427–436

Model-free reasoning, 703

Model theory (mathematical), 204. See also Mental models 

(theory)

Modularity, massive, 93

Modus ponens (MP), 216, 219, 222, 279, 281, 282, 296, 343, 

348, 349, 382, 405–406, 637

probabilistic, 281

Modus tollens (MT), 296, 343, 348, 349, 388, 406, 637–639

Money-pump argument, 462, 477–479

Monitoring and control in metacognition, 38, 517, 518, 519, 

523

Moore sentence, 322

Moral

dumbfounding, 704

epistemology, 705

grammar, universal, 702

judgment (see Moral judgment)

knowledge, 696

machine project, 49

philosophy, 71, 75–80, 82

rationalism, 685, 690, 695, 698–700

reasons, 693–700

sentiment, 682–683, 689

Morality, 9, 16, 30, 48–49, 132–133, 648–649, 681–690,  

693–700, 701

and blameworthiness, 696–697

and impartiality, 693, 695, 700

minimal, 687, 690

Moral judgment

descriptive theories of, 701

prescriptive theories of, 701

Motivated reasoning, 771–772

Motivating reasons, 129, 130

Mouselab, 490

MP. See Modus ponens

mReasoner, 230–233

MT. See Modus tollens

Multi-agent system, 190

Multiple

priors, 496–500

realizability, 35

systems, 117, 123–124

Myth theory, 133–134

N
Nash equilibrium, 27–28, 532–533, 547, 554, 613–615, 647, 690

strict, 532, 533, 539, 554



Subject Index 855

Patient studies, 36–37, 46–47

PD. See Prisoner’s dilemma

Peer review in publication processes, 752–753

Perfect attention, 568, 569

Perfect market model, 617–619

Performance vs. competence, 1, 23, 25

Permission, 150, 648

free choice permission, 648

Permissivism (concerning doxastic states), 245

Perspectivism, 50

Persuasion, 290. See also Argumentation

Philosophical psychology, 2

Philosophy

analytic vs. continental, 49–50

Chinese, 49, 802

moral, 71, 75–80, 82

practical, 71, 72, 75–80

theoretical, 71, 72, 78–80

Physical probability in game theory, 535, 536–537, 539

Piagetian theory, 782

Planning, long-term, 628

Plausibility, 328, 330, 331–332. See also Belief; Necessity;  

Possibility; Probability

measure, 500 (see also Fuzzy measure)

Pleasure, 682–684, 689

Policy decision, 757, 761

Popper–Kuhn controversy, 5, 26, 45

Population dynamics, 556

Population model, 556, 561

Positive monotone transformation, 464

Positivism controversy, 44

Possibilistic logic, 309

Possibility, 147–150, 156, 230–233, 406. See also Necessity; 

Plausibility

measure, 307

qualitative possibility theory, 308

quantitative possibility theory, 313

theory, 20, 280, 307, 328, 341, 342

Possible world, 384, 428

Possible-worlds semantics, 331–332, 384, 646

Potential surprise, functions of, 307, 341

Practical

deliberation, 693–700

integrity, 628

reasoning, 15, 75–80, 674

reasons, 686, 687, 688–689, 690 (see also Reasons for action)

Pragma-dialectics, 362–363, 372–373

Pragmatic

argument, 477–479

rationality, 518, 520, 523

reasoning schema, 652

Pragmatics, 222, 281, 292, 604–605

conversational, 653

social, 653, 655

Pragmatism, 141

Normativity, 44–45, 129, 368–369, 373. See also Normative 

theory/theorizing

Noûs, 71, 72–74. See also Logos

O
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